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Introduction:  
The Education Data Landscape

By Paul Manna

Paul Manna is an assistant professor in the Department of  

Government at the College of William & Mary.

These days it seems nearly everyone in education is, or at least 
claims to be, guided by data. Elected representatives and agency 
officials seek evidence on the relationship between policy, school 
performance, and student success. Parents select houses based 

in part on school quality in a particular neighborhood or town. Private 
foundations aim to support research that will reveal “what works” in 
education. Business leaders want to know that schools are preparing students 
for the workforce. Even vocal critics of test-based accountability are not 
necessarily anti-data. These critics suggest evaluating student, teacher, or 
school performance on a range of measures, rather than focusing primarily 
on test scores.
 Clearly, the No Child Left Behind Act (NCLB) has energized discussions 
of data, but other forces have contributed, too. The impulse for data-driven 
decision making is not unique to education, nor to the United States. Globally, 
governments have initiated management reforms to evaluate public programs 
based on performance. 

1
 It is difficult to enter a government office today 

without being surveyed about one’s experience either on the spot or in a 
follow-up mailing.
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education data potentially available, the sources of those data, and their key uses 
and users.

Forms and Types
 Education data come in many forms that may make them useful for some 
purposes but not others. First, they can provide information about many 
different units of analysis. These could include, among others, students, 
parents, teachers, principals, classrooms, schools, school districts, states, or 
nations. An advantage of data sets with finer units of analysis (e.g., student- 
or teacher-level versus school-level) is that one can often aggregate more 
granular measures to reveal information about larger units. In other words, a 
government agency may have data from a specific school district with students 
as the unit of analysis. From that source one could create school-level and 
grade-level measures as long as each student record came with a school and 
grade identifier.
 Second, education data sets sometimes contain information about entire 
populations and other times they represent smaller samples. With the latter, 

 Being data-driven can mean different things to different people. Here it 
means making choices about what is best for students and schools based on 
hard (frequently quantitative) evidence, rather than anecdotes, impressionistic 
feelings, or prior commitments. Making those judgments begs an obvious 
question: Do we have the education data we need? And if not, why not? The 
four sections in this chapter begin a discussion about those questions, which 
subsequent chapters elaborate. The first section introduces key conceptual 
building blocks. The second identifies problems on the current education data 
landscape. The third section offers reasons for those problems. The fourth 
concludes by describing some persistent challenges and some thoughts on how 
to prioritize the nation’s education data needs.
 Before continuing, consider one useful definitional point at the outset. In 
colloquial terms, authors and speakers sometimes use “data” and “statistics” 
interchangeably even though these words represent different concepts. Data 
refer to pieces of information that one could gather from the world, while 
statistics are any quantities that one could compute from those data. For 
example, each year students generate thousands of data points when they 
take state tests in reading and math. From their individual responses one can 
generate a variety of statistics including test averages and standard deviations 
for particular classrooms, schools, districts, and states. Researchers may also 
merge test data with data about school characteristics, such as the number of 
certified teachers, dollars spent per pupil, and number of violent incidents in 
the school, to calculate correlations and regression coefficients. Those statistics 
can illustrate whether certain variables are associated with each other.
 This seemingly arcane technical distinction between data and statistics is 
important. The quality of education data is directly related to the quality of the 
education statistics that parents, teachers, principals, policymakers and others 
may calculate and then use as they make decisions. If our data are inaccurate, 
filled with noise, or actually measure something other than what we thought 
they were measuring, then the statistics we compute and the inferences we 
draw will not be useful, and may even do harm.

1. Dimensions of Education Data

 One could begin a discussion of education data in several ways. This section 
introduces some core concepts, organized around four broad dimensions. 
Those areas, which Table 1 summarizes, are the primary forms and types of 

Table 1
Dimensions of education data to consider

Data forms and types Data uses

Different units of analysis �

Populations and samples �

Cross-sectional and longitudinal �

Context indicators and performance  �
indicators

Describing, comparing, and  �
inferring causal relationships

Improving instruction �

Informing government policies �

Managing schools, districts,   �
and government programs

Data sources Data users

Local, state, and federal  �
governments

Researchers �

Private and non-profit groups �

Parents and students �

School principals, teachers,   �
and staff

Local, state, and federal officials �

Parents and students �

Researchers and advocacy groups �

Business and industry leaders �
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records, their extracurricular activities, and so on. State-level data might include 
indicators of state policies for teacher credentialing, the rigor of state standards 
for math, the amount of state aid that flows to school districts and schools, state 
performance on NAEP, and oodles of other measures.
 The National Forum on Education Statistics (NFES), a federal, state, and 
local effort sponsored by the National Center for Education Statistics (NCES), 
categorizes data elements like these into “context indicators” and “performance 
indicators.” Examples appear in Table 2. The first category is further broken 
down into two subcategories: system inputs and processes. System inputs 
involve policy actions like funding for classroom materials and teacher salaries, 
but also characteristics beyond schools themselves, including a student’s family 
background or economic status. Processes may include the courses students 
choose once they enter school, programs in which they participate, the size of 
their classes, the prevalence of violence in their schools, and the number of 
days students are absent. In practical terms, these process measures reflect a 
portion of the administrative or management data that schools, school districts, 
and states gather each day. Many of those data are generated for internal use, 

usually there is some effort to draw a random sample, which, if done well, 
facilitates making inferences about an entire population of interest. The name 
of NCLB suggests a focus on entire populations, given the law’s stated desire 
to “leave no child behind.” In contrast, the National Assessment of Educational 
Progress (NAEP) uses student samples to infer how well students are doing 
nationwide, in individual states, and in some large school districts. 

2

 A third issue is whether data represent information from a particular 
moment or several different moments over time. The first approach, which 
produces cross-sectional data, is akin to taking a snapshot. Visiting all 
classrooms in a school in one day and documenting teachers’ practices 
would be an example. The second approach, more like a motion picture, 
produces longitudinal data and can be incremented in several different ways. 
In education, the school year is an obvious unit of time, but others exist, too. 
One could study teachers’ instructional practices by making repeated visits 
to a school, once every two weeks, for example.
 Cross-sectional data can be useful, but they have their limits. A snapshot 
could be misleading if it captures a non-representative moment. Also, drawing 
conclusions from cross-sectional data can be difficult without observations from 
some other moment as a basis for comparison. That impulse for comparisons 
has motivated calls for longitudinal data systems that measure individual 
student growth by tracking student progress over time. Those data can allow 
analysts to compute value-added scores, which measure how much students 
know at the beginning of the school year versus the end. 

3
 By measuring 

individual students’ achievement at multiple points in time, parents and 
teachers are more likely to see whether they are improving, holding steady, or 
potentially regressing and in need of additional help.
 Despite their advantages, longitudinal data also have limitations. Most 
obviously, it is expensive to gather them. It also is not always clear what the best 
increment of time should be in a longitudinal study. Finally, longitudinal studies 
become less valuable if members of the target group leave the population or the 
sample. This is not likely when units of analysis are institutions, such as schools 
or school districts. But it can become a major problem in studying students, 
especially those in urban areas where classroom turnover can be very high.
 Fourth, education data capture different substantive aspects of the nation’s 
education system. Student-level data can include the students’ teachers, the 
reading programs they have used in class, their test scores, their attendance 

Table 2
Examples of context and performance indicators

Context Indicators
Performance 

Indicators

Inputs Processes (short and long term)

Student racial  �
characteristics

Family economic  �
status

School expenditures �

Number of textbooks  �
available for courses

Student attendance �

Number of students  �
participating in 
programs

Class size �

Qualifications of  �
math teachers

Student achievement  �
on math and reading 
exams

School-level Adequate  �
Yearly Progress (AYP)

Graduation rates �

Rates of student  �
matriculation to 
college

Source: Adapted from National Forum on Education Statistics. Forum Guide to 
Education Indicators (NFES 2005-802). U.S. Department of Education, National 
Center for Education Statistics, 2005.
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including downloadable data sets, individual school report cards, published 
reports, and internal documents.
 Professional researchers are a second source of education data. These 
individuals may work in universities, independent firms such as RAND or 
Mathematica, and research and advocacy organizations such as the Education 
Trust. Sometimes they generate original data, though often they analyze 
data from government sources. Governments and private foundations spend 
millions of dollars each year supporting these data collection efforts. Some of 
their data are published for all to see, while other data, especially those that 
academics produce, remain proprietary, sometimes for several years until 
scholars publish articles or books using what they have gathered.
 Private sector and other nonprofit sector groups represent a third source 
of education data, again both as original producers and reporters of data that 
others generate. As part of their marketing campaigns, for example, private 
schools often report data showing their students’ test scores or their teachers’ 
qualifications. One popular education data source is the magazine US News 
and World Report, whose annual rankings of colleges and university programs 
are essentially considered required reading for college-bound students and 
university administrators concerned about their institutions’ reputations. 
Similarly, the College Board and ACT release annual reports detailing the 
participation and success of students taking college entrance exams. Real 
estate agents represent another group — important, but often overlooked — that 
can steer prospective homebuyers to data about neighborhood schools. 
Comprehensive websites, such as Greatschools.net, are also emerging that 
make school-level information easily available to anyone.
 Two final data sources are students and parents. The primary basis of a 
school’s Adequate Yearly Progress (AYP) status, after all, is annual student 
test results. Students and their parents sometimes provide systematic data 
to school leaders in course evaluations, school satisfaction surveys, and the 
general process of enrollment in school. (Macke Raymond’s chapter in this 
volume explores some innovative ways that these data might be gathered, 
maintained, and used.) Parents and students also possess anecdotal data 
about individual teachers and schools. That information, or “word on the 
street” from key parents in a neighborhood, can be incredibly valuable to other 
parents and students when families discuss which teachers or classes to take 
and which to avoid. 

6

and help school leaders monitor the heartbeat of a school or district. They may 
also help these leaders fulfill reporting requirements that accompany state and 
federal education dollars. 

4

 In the past, those concerned with student achievement often complained 
that the United States had overemphasized process indicators and spent too 
few resources examining performance data. Before the rise of the standards 
and accountability movement in education, managers of education programs 
would spend much time documenting how much money a program spent and 
how many students participated, but less effort on whether students learned 
anything as a result. During the last two decades, and since 2000 in particular, 
student performance has received much more attention and more data to track 
it have become available.

Sources
 Education data come from several sources. First, the largest producers of 
education data are governments themselves. National governments around the 
world publish statistics on the state of education in their respective countries. 
In the United States, in fact, the federal government’s initial major role in 
education, other than administering land grants under the Morrill Act, was to 
gather and report data on education in the nation’s states and territories. 

5

 Within the U.S. Department of Education, the NCES and the Education 
Data Exchange Network (EDEN) carry on that tradition today, but other federal 
agencies, such as the Census Bureau, the Bureau of Labor Statistics, and the 
Department of Health and Human Services also gather and generate statistics 
relevant to education. These federal data represent the small tip of a large 
iceberg, though. Many of the data appearing in NCES reports are from lower 
levels of government. The federal government collates and aggregates those 
numbers into regular reports, such as the annual Digest of Education Statistics, 
but most data in those publications originate from some other source.
 States, school districts, and ultimately schools and teachers in individual 
classrooms produce the vast majority of education data that governments 
report, including how much districts spend on teacher salaries; the percentage 
of students attending Ms. Smith’s eighth-grade algebra class each day; the 
graduation rates at City High School; the number of students benefiting from 
Title I funding; or the proportion of K-12 education revenues that come from 
state sources. Those data are gathered and collected in several different media 
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 A second overall use of education data is to improve instruction. At the micro 
level, teachers constantly use data in this way. A very common tool here are grade 
and attendance books, which help teachers to see the trajectory of students’ 
performance across a marking period or semester. Short quizzes and exercises 
in advance of unit tests or final projects enable teachers to see which concepts are 
the most difficult for the entire class or individual students. Those intermediate 
quizzes and exercises are sometimes called “formative assessments,” while 
those coming at the end of a unit or major topic can be called “summative 
assessments.” Using data from both, teachers can make judgments about which 
instructional approaches might be working best, and which students could 
benefit most from different teaching methods or assignments.
 In recent years, individual schools have become more strategic in how 
they use formative and summative assessments to track students’ progress 
and improve instruction. Especially in schools with multiple teachers 
teaching multiple sections of the same class (e.g., three third-grade sections 
or four sections of advanced algebra), the use of formative and summative 
assessments has become increasingly systematic. In other words, schools 
can have teachers administer the same or similar assessments in order to 
obtain consistent measures of student progress. Those data can allow teachers 
and school administrators to determine which instructional strategies, class 
materials, and teachers seem to be most effective, and which children need 
the most additional help. When assessments are analyzed item-by-item or 
concept-by-concept, teachers may also begin to realize that they all are having 
similar difficulties teaching certain topics to certain groups of students. 
With those problems identified, schools can better target their professional 
development activities.
 Third, education data can inform specific policies and practices that 
governments and schools develop. In legislatures and school board rooms, 
public officials use education data as they set funding priorities and design 
specific programs. Sometimes education laws, such as Title I of NCLB, contain 
formulas that determine how money will be allocated. Data on key conditions 
in states and districts, such as the level of poverty and number of students, will 
largely determine the level of funding that these places receive.
 Clearly, the use of data and accompanying statistics are not the only or 
even necessarily the key factor in policy deliberations. Politics and ideology 
also assert influence, but dispassionate examinations of data can enter the 

Uses and Users
 Many different people use education data for numerous purposes. A 
first broad use, which carries over to the other uses described shortly, simply 
is to describe, compare, and infer causal relationships between measures. 
How many fourth graders attend New York City Public Schools? How much 
money did Wisconsin spend on facilities upgrades in rural school districts? 
Even these seemingly straightforward questions sometimes elicit conflicting 
answers. The different producers of education data sometimes disagree 
over the appropriate way to measure a particular indicator. For example, 
NCLB enables parents to transfer their children from schools that their state 
describes as “persistently dangerous.” Given how states define that term, only 
46 public schools in the nation received that label for the 2006 – 07 academic 
year. No doubt more schools would have made that list if parents, students, or 
school security officials had been surveyed to determine whether schools are 
“persistently dangerous.” 

7

 Descriptions often become especially powerful when they compare 
particular groups of students, teachers, schools, states, and even nations. Today, 
for instance, education data frequently show that white students outperform 
black and Hispanic students on standardized tests; that students from Asian 
and several European nations tend to take more rigorous mathematics 
and science courses than American students; and that the nation’s most 
disadvantaged students often have the least experienced teachers when 
compared with their more advantaged peers.
 Analyzing education data using more advanced statistical techniques, 
beyond simple descriptions, can enable analysts to infer causal relationships 
between different variables. Data show, for example, that disadvantaged 
students tend to have teachers with less experience and who have less training 
in their subjects. Does that matter? Research strongly suggests it does. When 
provided with experienced and knowledgeable teachers, even students who 
otherwise struggle can make large achievement gains. 

8
 Do private school 

vouchers work? Here the answer depends on what one means by “work.” 
Much agreement exists that parents whose children use vouchers express 
higher levels of satisfaction with schools than parents who do not choose their 
children’s schools. But efforts to pinpoint gains in student achievement due to 
vouchers have produced hotter debates, with some sources reporting clear gains 
and others seeing no statistically discernible effects. 

9
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home of the nation’s oldest publicly-funded school voucher program, hundreds 
of parents rely on data from the Milwaukee Policy Forum, a local think tank. 
Each year, the Forum produces a publication for parents that systematically 
describes basic characteristics of each Milwaukee private school participating 
in the voucher program. 

11

 Other people may be more interested in aggregate data that show the 
performance of individual schools, school systems, states, and the nation as a 
whole. Elected officials, policymakers in legislatures or government agencies, 
and analysts at universities and think tanks have already been mentioned here. 
Other individuals meriting attention are local, state, and national business 
leaders. Among others, groups such as Achieve, a network of governors and 
business leaders, and the Business Roundtable, made up of CEOs from the 
nation’s largest companies, have become increasingly interested in educational 
quality, and crave hard data to reveal how the nation is performing compared 
to its economic rivals.

2. Potential Problems with the Data We Have

 Being data-driven requires, above all, good data. Unfortunately, as seasoned 
data users will attest, problems frequently exist with education data. Those 
problems fall into two broad categories: availability and quality. Reasons why 
they exist appear in the next section. For now, this section simply describes 
those problems in further detail.

Data Availability
 For most of American history, little information was available about students, 
schools, and school systems. Schools were classic “coping” organizations, to 
use Wilson’s term, 

12
 in which school leaders, parents, and policymakers — the 

proverbial overseers of public schools — possessed little systematic information 
on daily classroom activities and did not know how much students were 
learning. As the cliché goes, once the teacher closed the door, it was anyone’s 
guess about what was happening inside. Stricter accountability for student and 
school performance has changed that in many communities, and, some would 
argue, has pushed things to the opposite extreme. Schools in some places now 
resemble Wilson’s “production” organizations, where scripted lesson plans and 
evidence of their completion dictate every minute of the day, and students are 
assessed at regular intervals.

conversation nevertheless. 
10
 Today there is even a growing interest in using 

large scale policy experiments to evaluate the effectiveness of programs or 
instructional techniques. Does that reading program work? And if so how 
much of a benefit does it provide to students, compared with others who were 
not exposed to the program? Policymakers seeking to devote resources to “what 
works” in education are particularly interested answering those questions.
 Fourth, public officials at all levels gather and report data to help them 
manage schools, school systems, and government programs. Although 
descriptive data on achievement gaps may grab the education headlines, most 
descriptive data are used for these more mundane, yet still important, purposes. 
As noted earlier, local officials generate many process indicators that track 
the regular operations of schools and entire districts, including data such as 
student and teacher attendance, the size of the student body, fuel consumption 
of a district’s bus fleet, and weekly supply orders for school cafeterias. Other 
management data capture the flow of funds over time into and out of particular 
programs or activities. The high school debate team might spend $1,000 for 
weekend tournament travel, and later that month receive a $100 donation from 
a local business. On a larger scale, hundreds of thousands of dollars in federal 
Title I money may support a schoolwide Title I program. District budget offices 
monitor those finances and generate regular reports that help administrators 
assess the overall financial situation of their schools.
 Eventually, many of these management data are collated into reports 
that local districts assemble and send to state authorities for oversight 
purposes. Once in state capitals, some of those reports are collated again and 
then forwarded to various federal agencies for the same purpose. Many of 
these management measures are invisible to the casual observer, and even 
to education researchers or politicians who might otherwise follow education 
rather closely.
 As this entire section implies, the users of education data can be as diverse 
as their uses. Parents, like teachers and other school staff, examine data 
that describe their children’s performance, and even compare it with the 
performance of other children by examining percentile scores from state tests 
or college entrance exams. In choosing where to live or send their children to 
school, parents also can consult individual school report cards or data collections 
that independent groups maintain to help them make wise choices about public 
and private schools in a community. For example, in Milwaukee, Wisconsin, 
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teachers and students, and teachers discuss results with a data coach, usually 
a colleague from their school. Early reviews from teachers are positive, and the 
assessments, known as FAST-R, which stands for Formative Assessments of 
Student Thinking in Reading, are undergoing a formal evaluation. 

16

 The NCLB requirement that schools and school districts make AYP 
provides another example of the timing problem. Ideally, schools not making 
progress based on last year’s performance would learn that fact well before the 
next school year begins. That way, schools and districts could better implement 
the remedies that NCLB requires when schools persistently fail to achieve AYP 
goals. Those remedies can also require parental involvement, as in schools 
where students qualify for NCLB-sponsored school choice, which allows a 
student to transfer to another public school, or in schools where students are 
eligible for free tutoring, called “supplemental educational services.” Parents 
learning of these options at the last minute as a new school year begins may 
be reluctant to exercise them. It could be disruptive to move their child to 
another school or to rearrange child care providers to accommodate a tutoring 
schedule. Unfortunately, most states publish their final AYP data during late 
summer or later. 

17

Data Quality
 Even when data are available, they can be of questionable quality. Discussions 
of quality center on two main issues. First, some concepts are simply difficult to 
measure with much accuracy because they are multidimensional or complex. 
Getting good data on a student’s “innate ability” for particular subjects or 
even gathering measures that properly identify students with certain learning 
disabilities is challenging. 

18
 Researchers or analysts sometimes say things like “We 

don’t have quality measures of X,” by which they often mean that certain concepts 
are simply hard to capture. Those quality problems are difficult to remedy.
 Second, quality may suffer if limited resources are available for data collection 
or data are not carefully verified for accuracy. In this instance, the concepts or 
topics may not be intrinsically complicated to measure, such as how many 
students took algebra classes last year or the professional credentials of a district’s 
teachers. But data still may be poor in quality if the crucial tasks of data entry and 
maintenance of data systems or virtual data warehouses receive little support.
 Data may also suffer from problems of validity and reliability. 

19
 “Validity” 

means that an indicator actually measures what we think it measures. A 

 A lack of systematic data in education has had important consequences. 
Where data are nonexistent, decisions about instruction emerge from 
impressions or anecdotes about what works, or worse, folk wisdom and prior 
commitments to teaching strategies or ideologies that have never undergone 
rigorous examination. Limited or no data on student performance often left 
child advocates with little concrete evidence of the harm caused by persistent 
and glaring educational inequities. For example, in its famous school funding 
decision, San Antonio Independent School District v. Rodriguez (1973), the 
U.S. Supreme Court argued that attorneys representing local students were 
unable to show that funding differences across districts had an impact on 
student performance. Among other things, the emergence of testing data has 
reenergized advocates for disadvantaged children, some of whom are now using 
test scores to document what the lawyers in 1973 could not show. 

13

 Limited data availability can also hamper teachers’ efforts to design 
instruction to help their students master crucial content and skills. A diligent 
fifth-grade teacher studying the end-of-course math results of last year’s fourth 
graders will have some idea about each student’s preparation. But the teacher 
might prefer item-by-item or concept-by-concept breakdowns of student scores 
to help him target his instruction where students are weakest. Research has 
shown great value in looking behind overall scores to investigate these details. 
And some school districts have designed reporting systems to provide these 
data to teachers. 

14

 Timing is another dimension of the availability problem. Even when 
education data and statistics exist, sometimes they are unavailable when 
parents, teachers, and principals need them most. That can neuter their impact 
and sow frustration, given the huge effort required of teachers and school 
support staff to gather data in the first place. One reason classroom teachers 
sometimes complain about state-mandated testing, for example, is that students 
typically take tests in the spring, too late for their current teachers to use the 
results. Testing that provided these teachers information in real time would be 
more useful for nipping potential problems in the bud. As one Washington, 
D.C. teacher observed, “You should really give [tests] every five weeks, starting 
at the beginning of the year…That way, you can adapt right away, instead of 
saying at the end of the year: ‘Oh, I’m sorry you didn’t make proficient.’” 

15
 Some 

schools in Boston have begun experimenting with more regular assessments 
for that purpose. These tests are systematic but carry no consequences for 
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into individual schools. This occurs, for instance, when districts use a 
technique called salary cost averaging. Even though teachers in a school 
district can earn different salaries based on their level of experience and other 
factors, for accounting purposes, districts sometimes assume that all teachers 
in a school earn the same amount. As Hill and Roza state, “Urban districts 
calculate school budgets using average teacher costs. Thus, in a district where 
teacher salaries range from $25,000 to $65,000 annually, all teachers are 
assumed to earn some average amount, say, $45,000.” 

24
 Salary cost averaging 

can foster cross-school funding inequities that are invisible to casual observers 
of district budgets.

3. Reasons Why Education Data Problems Exist

 Improving the availability and quality of education data will require 
overcoming several technical, institutional, human, and political challenges. 
Table 3 summarizes four main interrelated obstacles that affect the United 
States as it struggles to produce better education data.

Capacity Limits
 Capacity limits are an initial reason why problems exist with education 
data. One should interpret the word “capacity” here in a broad sense. It includes 
money, but also human and organizational resources, such as the prevalence 
of well-trained people working in well-functioning bureaucracies, and the 
availability of modern computers and software systems to manage data. Often 
capacity is merely defined in financial terms, which is too limiting as the 
following examples illustrate.

school’s high score for teacher quality should mean that the school does, indeed, 
possess high quality teachers. The score from a math exam written in Russian 
but administered to an English speaker would likely not be a valid measure 
of the person’s math ability. Rather, it would really be demonstrating that the 
person does not understand the Russian language.
 “Reliability” refers to the ability of a measurement technique to perform 
consistently during repeated uses. In some states, for example, tests used to 
gauge the proficiency of a school or district’s students in reading and math 
are not reliable indicators of performance over time. That is because state 
policymakers have sometimes changed the cut scores needed for students to 
score at proficient levels, or they have kept the same cut scores but altered the 
difficulty level of the questions appearing on the test. Therefore, the state’s test 
results would not be reliable measures of performance from one year to the 
next. Variation in state tests across years and across states is one reason why the 
federal NAEP exam provides the most reliable measure of student achievement 
across time and across state lines. 

20

 At the classroom level, the proliferation of informal district- and school-
designed diagnostics to gauge student progress should also raise these validity 
and reliability concerns. As one RAND report has concluded, policymakers 
“would benefit from a better understanding of the reliability and validity of 
progress test results, which are a popular yet relatively under-researched type of 
outcome data in districts across the country. Educators appear to be making fairly 
important decisions based on these data, yet we know very little about the quality 
of these tests, particularly those developed in-house by school districts.” 

21

 Education finance is another area where data quality complicates analysis. 
A common measure that public officials and researchers consider is per-pupil 
spending. At the school level, at least, there is much debate over whether more 
money produces better results. Based on examinations of case studies, though, 
researchers know that how schools and school districts use money can matter 
for the results they produce. But unless the way dollars are spent is measured 
consistently across schools, it is difficult to deepen our understanding of how 
money matters. 

22

 Further complicating the issue is that reported budget statistics obscure 
the school-level realities. Roza and Hill’s work on within-district spending 
inequities is instructive here. 

23
 Because of how school district offices calculate 

and report district budgets, their figures can misstate the resources flowing 

Table 3
Key sources of the nation’s education data problems

Limited human, organizational, and financial capacity �

Fragmented governance, both vertically (e.g., many levels of government) and  �
horizontally (e.g., many different programs administered at each level)

Diverse preferences and incentives of data users and data producers �

Political disagreements, incentives, and trade-offs �
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pass more laws that create more reporting requirements for schools and state 
agencies. For instance, states have done an inconsistent job of monitoring and 
reporting performance data on NCLB supplemental services providers. It is also 
difficult for outsiders using state data to determine precisely how many schools 
are at different levels of improvement status. How many are offering public 
school choice or supplemental services? Of those that have entered corrective 
action or restructuring, what precisely have they done? Those latter two points 
are particularly important because NCLB allows many options at the corrective 
action and restructuring phases, and in many cases those labels imply more 
change than is actually occurring. 

27
 Knowing what schools have done is crucial 

in order to tie policy interventions to changes in student achievement. When 
test scores exist, but data on school policy changes do not, then one cannot draw 
larger lessons about which interventions are most promising.
 Complicating matters is that state agency capacity is not the only factor 
creating problems with education data. The experiences of some states 
have raised questions about the nation’s more general capacity to accurately 
administer and score the millions of tests that students take each year. States 
frequently rely upon private contractors to score and compile results. Debates 
are now underway about whether the nation’s testing industry itself possesses 
the capacity to meet the needs of its state clients. 

28

 Facing these and other capacity challenges becomes even more difficult when 
local or state expectations change. It is neither cheap nor easy to develop a data 
collection system, train individuals in the field to use it, and then communicate 
adjustments along the way. Difficulties can snowball if current systems must 
adapt, rather than simply be built anew. State and local education agencies are 
presently experiencing such a transition challenge as they try to meet new 
data collection requirements of the Individuals with Disabilities Education Act 
(IDEA). 

29
 The 2004 reauthorization of IDEA requires performance plans and 

reports in 20 different indicator areas. While some indicators represent data 
that states were already gathering, some do not. And further, the “new methods 
of analyzing the information have required a thorough overhaul of how states 
collect, compile, and analyze data on students with disabilities.” 

30

Fragmented Governance
 The fragmented governance of American education is a third factor 
undermining the quality and availability of education data, a topic that 

 At the grass-roots level, schools frequently rely upon teachers themselves to 
collect valuable data, often the management data that monitor the daily pulse of 
a school. Those responsibilities can burden teachers or even clash directly with 
their instructional prerogatives. A classic example is the common requirement 
for teachers to post an attendance sheet outside their classroom doors within 15 
minutes of class beginning. The goal of that data collection effort — to develop 
a timely record of student attendance so school offices can call parents when 
students miss class — can interfere with instruction during a class’ crucial start-
up time. Most teachers would rather focus on building momentum for the day’s 
lesson than tending to this administrative task. And some, no doubt, fail to record 
attendance carefully and accurately because they are focusing on instruction.
 School secretaries, often the front-line workers in the nation’s system of 
education data collection, face similar pressures to juggle many tasks at once. 
As one source puts it:

 “We want trained data-entry personnel who work in an environment that assists, not 

hinders, data entry. When people are doing important work, we want them to concentrate 

on the task. We do not expect, for example, the person preparing our tax returns to be eating 

lunch or talking on the phone with clients while entering our itemized deductions into a 

computer. However, those may be the conditions of a school secretary’s life. And remember, 

bad data about a student or school can cause bigger problems than a lost tax refund.” 
25

 Ironically, some of the lowest-paid and most overworked school staff often 
perform the critical task of data entry. Everyone interested in data quality 
should take pause when a secretary’s daily to-do list gives data entry the same 
priority as scheduling custodians to change light bulbs or answering calls from 
vendors trying to sell the school drinks for its vending machine.
 At higher levels of government, state agencies have strained to meet the data 
demands accompanying the country’s embrace of educational accountability. 
One recurring problem is errors in the computation and release of state test 
scores. An example is the disaster that Illinois experienced in calculating scores 
and AYP results from testing during the 2005 – 06 school year. Students and 
schools received those scores in March 2007, though they were supposed to 
have been available well before the 2006 – 07 school year began. 

26

 A related, but less frequently discussed, capacity problem concerns the 
overwhelming number of policy variables that states might potentially track. 
Those variables can accumulate quickly as federal and state policymakers 
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something Wyoming districts previously had not tracked. 
33

 This example 
illustrates one specific case of how the construction and method of monitoring 
different school processes can vary by state. That complicates matters for 
anyone interested in aggregating and then comparing how different programs 
unfold. Because not all states use the same definitions and software packages 
for gathering these management data, it is not surprising that efforts like the 
new IDEA data rules can take many months, even years, to implement.
 Fragmentation not only creates complicated data demands for local schools, 
it also fosters technical complexities. Usually there are not seamless connections 
between the software packages and databases that schools, districts, and states 
maintain. This might prevent school leaders from examining relationships 
between a school’s finances, teaching staff, student performance, and student 
family characteristics. It may be impossible, or nearly impossible without 
tremendous effort, to build merged data sets from these different areas of 
school operations because the different software systems used to manage data 
in each area cannot communicate.
 Presently, several groups are hard at work attempting to overcome these 
software integration problems. For example, the Schools Interoperability 
Framework Association (SIFA) is an umbrella group containing over 1,400 
members — software vendors, school districts, state departments of education, 
and others — who are addressing the integration issue. The group is developing 
standards and procedures to facilitate the sharing of education data across 
different software platforms. 

34

 Further, the growth in use of individual student identifiers may attenuate 
the present fragmentation problem. 

35
 At a very basic level, states will be less 

likely to lose track of students who move from one district to another, but 
identifiers will also allow districts to streamline the administrative tasks 
associated with incorporating new students from other districts into their data 
systems. (Problems associated with students moving from state to state will still 
remain, however.) The identifiers will also create a way to bridge gaps among 
program silos. In an ideal world, local and state education officials could touch 
a button and see a student’s complete history of program participation, test 
scores, teachers in each grade, and disciplinary records. Today, even schools and 
districts with the most advanced data systems are far from this ideal situation, 
but the development of identifiers is a step in the right direction for dealing with 
the horizontal and vertical fragmentation that plagues the system. 

36

Kenneth Wong explores more deeply in his chapter. This fragmentation 
has two dimensions. A vertical dimension exists because the American 
intergovernmental system has many layers that must somehow work together 
to share information. One federal government, 50 states, approximately 14,200 
school districts, and over 90,000 schools all play some role in producing 
quality data. A horizontal dimension is present due to the dozens of programs 
that governments have adopted to address children’s needs. Writers often 
use the term “silos” to characterize these different programs, which typically 
operate in school districts as parallel but rarely intersecting administrative 
systems, creating serious problems for public officials, researchers, and even 
school administrators themselves interested in analyzing education finance 
(or other) data. Roza and Hill nicely summarize the silo problem as follows:

 Tracking money is a huge challenge for school districts for many reasons: Their revenues 

come from many sources (state, local, federal, and philanthropic) at different times. Funders 

require separate record-keeping for each program, and their rules about cost accounting differ. 

Districts therefore maintain separate accounting systems for funds from different sources, and 

information is often kept on separate computer systems, bought and programmed at different 

times, so they cannot talk to one another. 
31

 Such confusion has important consequences. Superintendents struggle to 
know exactly how much money resides in district coffers. Accounting systems 
become so complex that very few, if any, individuals truly understand how 
they work.
 The vertical dimension involving many layers of government is partially to 
blame for delays and strained data capacity at the state level. Intergovernmental 
dynamics contributed to Illinois’s problem with its test scores for 2005 – 06. 
The state’s data system, which generates results for subgroups of students, 
required that local districts accurately submit student demographic data. 
The contractor compiling the results found that demographic information to 
accompany approximately 11,000 tests was either missing or incorrect. 

32

 Similarly, the IDEA reforms mentioned earlier have challenged some 
states and local districts to better coordinate their efforts. For instance, even 
though Wyoming had a “pretty good infrastructure in place” for data collection, 
according to the state’s director of special education, state officials needed at 
least a year to help local districts address the new reporting requirements. In 
particular, the IDEA data rules call for information on student suspensions, 
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requirements as public schools makes some people oppose publicly-funded 
voucher programs. Private schools respond that it would fundamentally 
change the character of their institutions should they become subject to the 
same regulatory requirements that govern traditional public schools. Even 
though some private schools publish data about their internal characteristics 
and student performance as part of their marketing strategies, most would 
resist government efforts to compel them to do so.
 A last illustration reveals disagreements that sometimes occur between 
researchers on one side and school officials, parents, or elected representatives 
on the other. Specifically, researchers’ desires can clash with laws designed 
to protect student and family privacy, a topic that Chrys Dougherty addresses 
in his chapter. Even though researchers typically are not interested in data 
sets containing personal identifying information such as student names 
(anonymous identification numbers usually will suffice), student-, parent-, or 
teacher-level data often require great effort to obtain, if they are made available 
at all. 

39
 One can understand the school district’s impulse to play it safe. Why 

release data that might prompt a future lawsuit from parents?
 A related issue is studies that attempt to gather education data from 
randomized field experiments. Returning to the school choice example, 
much ink has been spilled in methodological debates over whether the results 
from voucher programs are biased because of selection effects. 

40
 In other 

words, parents opting for a voucher are typically unlike parents who would 
not consider one, which raises questions about whether student success in 
those programs is more driven by family-level variables than voucher use. A 
powerful way to sidestep the methodological debates about selection would be 
to run a large experiment involving all students in a district where some were 
randomly assigned to use a voucher and the others were not. The problem with 
such a plan, assuming that the political obstacles to it could be surmounted 
(a huge assumption!), is that families may not like the category to which they 
are assigned, and they would likely try to have their assignment changed. 
Unfortunately, tampering with the integrity of the treatment and control group 
would undermine the potential power of the experiment.
 Really, one could broaden that voucher discussion to include any situation 
in which researchers would like to run a controlled experiment to test the 
effects of a particular educational intervention. Not only does that raise equity 
questions for many people, but the entire notion of using children in research 

User and Producer Preferences
 Education data are imperfect in part because there are so many potential 
data users and producers whose incentives and interests can clash. Put another 
way, quality and availability really have different meanings for different people. 
One assistant superintendent, for example, distinguished between “trailing” 
data, including state test results and other relatively older measures that are 
not very useful in real time but could be valuable to program overseers, and 
“leading” data, such as those from district diagnostics that a teacher or principal 
could use on the spot to adjust classroom practices. 

37

 Overall, one person’s data garbage can be another’s treasure, as an example 
from federal policy illustrates. Pullout programs funded through Title I of the 
Elementary and Secondary Education Act (ESEA) have been a popular method 
to address the needs of disadvantaged students. But the idea that needy students 
should miss time from their regular classes to participate in these programs 
was never clearly motivated by strong empirical evidence that the benefits 
would outweigh what the students would miss from their regular classrooms. 
So why do pullouts? A management concern of local school districts and 
states largely motivated the concept. School officials could more easily prove 
to program auditors that Title I funds supported disadvantaged students if 
pullouts were used because districts then had expenditure data showing that 
the dollars funded staff and supplies for Title I classrooms. 

38

 The data system and instructional model that emerged from pullouts 
served budget makers and grant program managers well, but had little 
grounding in research about what would most help disadvantaged students. 
To return to earlier concepts, the data system produced management data 
that were context indicators, but not performance indicators. Elected officials 
also reaped political benefits from this model because they could describe 
specifically how federal dollars supported hiring new teachers and purchasing 
materials in home districts. The question of whether students were actually 
learning more became lost amidst these other concerns. An overall lesson 
from this example is that dangers ensue when the data collection tail wags 
the classroom instruction dog.
 Debates over school choice provide additional examples of diverse 
preferences among data producers and users. While data concerns are not 
the only (or even the main) issue animating school voucher discussions, 
the fact that private schools are not required to abide by the same reporting 
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million and $3 million dollars per state, over several years of implementation. 
That does not include annual maintenance of these systems at the state level, 
which was $360,000 in Wisconsin and $200,000 in Utah. Local districts 
would also incur additional costs, which, in most cases according to the study, 
were “absorbed by having existing staff work overtime, delaying other projects, 
and shifting responsibilities.” 

43
 Those expenses can be a difficult political sell 

in states or communities where political pressures exist to funnel scarce dollars 
to the classroom, rather than building valuable technical capacities in state or 
local agencies.
 The unfortunate reality is that few, if any, politicians build their careers 
around helping government bureaucracies develop and sustain the technical 
capabilities to do their jobs well. 

44
 Politically speaking, elected officials get 

more mileage out of promoting a new reading program, without mentioning, 
of course, that its design (engendering yet another program silo) will create 
more paperwork for civil servants charged with gathering data on the program’s 
administration and performance.
 Simply not wanting to know what the data show is another political 
calculation that can undermine the availability and accuracy of education data. 
For example, due to political calculations among Wisconsin Republicans and 
Democrats, public funds for monitoring and evaluating the Milwaukee Parental 
Choice Program (MPCP), the nation’s oldest publicly-funded school voucher 
program that began in 1990, were eliminated after 1994. That created a gap of 
over a decade for which no evaluation data exist on the program. Fortunately, a 
new comprehensive evaluation, which will gather data on several dimensions 
of the MPCP, is presently underway. 

45

 At the federal level, legislators interested in making funding decisions 
based on data and program performance can generate resistance when their 
efforts collide with otherwise popular initiatives. A proposal in 2007 to launch 
an experimental evaluation of the effectiveness of the federal Upward Bound 
program prompted such criticism from Senator Tom Harkin (D-Iowa) who 
said, “Young people deserve to know that programs like Upward Bound will be 
there for them as they climb that ladder and that they will not lose that access 
for the purpose of an evaluation.” Harkin formally expressed his opposition 
by presenting an amendment to the Higher Education Amendments Act 
that “would bar the department [of education] from forcing Upward Bound 
programs to participate in evaluations that deny services to control-group 

experiments to test particular interventions would be a hard sell in many 
communities. Those feelings may exist despite there being no systematic 
evidence showing that the treatment that children in the control group are 
denied produces educational benefits. Creative researchers have managed to 
work within such constraints by identifying or helping to administer quasi-
experiments that approximate the randomized control and treatment groups 
present in an experimental setting. Still, valuable data from true experiments 
are relatively few and far between in education.

Politics
 Political considerations are a final factor that help account for the nation’s 
education data problems. The case study of California in RiShawn Biddle’s 
chapter provides one example. The political components of data collection and 
use permeate the previous three sections on capacity issues, governance, and 
user and producer preferences. For example, the nation has such a fragmented 
system of education governance due to constitutional arrangements and its 
long political tradition of decentralization. 

41
 Establishing a more unitary system 

with a powerful national ministry of education, common in many European 
and Asian countries, would help streamline the collection of education data, 
but would be next to impossible to implement given constitutional concerns 
and the nation’s aversion to a strong federal presence in K-12 education (NCLB 
notwithstanding). 

42

 Politics also contribute to the capacity problems that prevent government 
agencies from becoming more proficient collectors and managers of data. The 
political slogan that education dollars should go directly to “the classroom” and 
not “bloated bureaucracies” does contain a grain of truth. But taken too far, as 
it often is, that view can justify limiting federal, state, or local investments to 
modernize data systems, hire talented information technology personnel, and 
maintain the needed support systems to help schools and teachers gather and 
use education data. These are costly expenses that typically receive less attention 
than they deserve in legislative hearings and debate.
 Consider, for example, a study from the Data Quality Campaign that 
estimated the expense associated with creating a unique student identifier at 
the state level. Such a tool would allow states to track individual students from 
their first day of school until graduation. Based on the efforts of leading states, 
this study estimated that such a system would have annual costs of between $1 
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data it needs. Even if creative leaders managed to corral those forces, at least 
four persistent challenges would remain. First, on the policy side, there will 
always exist more education initiatives than can be tracked systematically in 
great detail. In allocating scarce resources, governments, researchers, and 
foundations will have to decide which policies or activities most merit detailed 
and sustained attention.
 Second, on the results side, perhaps the most valuable data about 
students — the ultimate outcomes and accomplishments of their lives — are 
hardly ever available. In other words, most data collection in education resides 
between the bookends of a student’s kindergarten through 12th-grade worlds. 
Schools and school districts (and in turn, their state and federal overseers) know 
very little about what happens to students once they complete their studies and 
move on. Did students who learned from a particular curriculum or who had 
certain teachers eventually live happy, enriching, and productive lives? We have 
scant evidence on those issues in part because tracking students over their 
entire lifetimes is incredibly difficult and expensive. 

50

 Third, in terms of policy and results, education data emerge from the 
unfolding of human systems. Those systems are unlike data generated by an 
electron accelerator or in a chemist’s lab. Chemical reactions in a test tube will 
proceed in a predictable way regardless of whether a scientist has the flu. In 
contrast, a student who is upset or suffering from a nasty cold will likely perform 
worse on her state reading test. There will always be some degree of noise in 
education data because of human factors. A key for researchers and governments 
is to try to minimize the noise factor, or better account for it along the way. 

51

 Fourth, even if the nation possessed the education data it needed, 
individuals who matter would have to act upon those data in consequential 
ways. 

52
 Parents would have to use data to inform their discussions with school 

personnel. Teachers and principals would need to use data to inform their 
classroom choices. Policymakers would have to make data a larger part of their 
policy deliberations. And voters without children in the schools would have 
to consider the data when they hold their representatives accountable for the 
performance of the public education system. There is no guarantee that simply 
having better data will make all or any of these things happen.
 Getting the education data America needs will not be easy. But it is 
worth noting that creative people in societies across history and the globe 
have successfully confronted similar problems. In 19th-century England, for 

students.” In the end, Harkin won and Congress eliminated funding for the 
random-assignment study. 

46

 Greater data transparency can create political push-back when it proves 
embarrassing to officials who have resisted examining long-standing programs 
or practices more carefully. Despite some of the reasonable criticisms hurled 
at NCLB, for example, the law’s emphasis on releasing data by student 
subgroups has revealed startling facts about some schools and districts with 
otherwise favorable reputations. When student achievement had been evaluated 
considering grand averages that lumped all students together, many schools 
looked as if they were performing quite well. But breaking out those averages 
into subgroups has revealed that some of these model districts were actually 
failing their poor and minority students in large numbers. Now, armed with 
those data, public officials at all levels of government along with parents and 
their supporters are much better positioned to push for changes that will meet 
these students’ needs. The result is that these previously celebrated schools and 
districts are now feeling accountability pressures and are experiencing greater 
scrutiny. 

47

 In considering politics and data, one should also remember that education 
policy does not exist in a vacuum. Proposals to improve data collection must 
compete for resources with other areas including public safety, environmental 
protection, and health and human services. Cross-cutting issues, such as 
concerns over protecting personal privacy and the integrity of data systems, 
also affect education policy. 

48
 Privacy concerns are at the center of discussions 

about how states and their affiliates may use student-level information that were 
originally generated in local schools but now reside in state-run longitudinal 
data systems. 

49
 When governments attempt to write general rules to protect 

individuals’ privacy, some requirements will seem to make little sense when 
applied to education. Gathering research data through the use of human 
subjects is one such area. Many of the rules governing the use of human 
subjects were originally designed with medical research in mind, which involve 
invasive physical procedures that can be matters of life and death. While some of 
those rules are appropriate for the collection of education data, others are not.

4. Looking Ahead

 Diverse user and producer preferences, capacity limits, fragmentation, 
and politics are major reasons why the nation does not have the education 
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indicators is warranted only to address ongoing policy needs rather than to 
answer infrequent or even one-time questions.” 

54

 Making education data more trustworthy, relevant, and less fragmented is a 
challenging, but not impossible, task. The examples in this concluding section, 
and others that appear in subsequent chapters of this book, illustrate as much. 
With much hard work and the right political support, the United States may 
someday have more of the education data it needs.

example, public officials recognized that they could not solve the country’s 
urban disease outbreaks without systematic public health data. Today, evidence 
suggests that a major difference between successful and unsuccessful efforts 
to combat disease in Africa is the degree to which local clinic workers gather, 
analyze, and use health statistics to inform their diagnoses and treatments. 

53
 

Education data enthusiasts can take inspiration from these accomplishments.
 So how should governments and other data producers and users proceed? 
One approach with guiding questions appears in Table 4. A start would be to 
formulate a list of data users and their likely data needs. One could then identify 
data categories that garner maximum interest across users or maximum 
intensity of interest for particular types of users. A further step would be to 
evaluate each category in light of the human, organizational, and financial cost 
of gathering the data, and in light of the data category’s relationship to stated 
goals. Put another way, it would be folly to develop a data wish list based on user 
interests without accounting for the costs of fulfilling those wishes.
 Finally, one must always ask whether certain wishes will help accomplish 
key objectives. To that end, the National Forum on Education Statistics 
offers this valuable decision rule: “Although the use of indicators should be 
driven by policy needs, an indicator system does not need to answer every 
policy question. In fact, the considerable effort required to develop and refine 

Table 4
Key questions to answer in helping the country get  
the education statistics it needs

Who are the likely users of education data? �

For what purposes do these users need education data? �

Which data will most users find valuable? �

Which data will be less valuable for many users, but immensely important to  �
a few users?

What will be the human, organizational, and financial cost of gathering the  �
data that people say they need?

To what extent will the data people say they need actually support efforts to do  �
what is best for students?
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