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Introduction

With the publication of A Nation a t Risk (National Commission on Excellence in Education, 1983),

the public was warned that what America's young people knew and were able to do was seriously

affecting the United States' ability to compete in the international marketplace. American students were

finishing in close to last place on international tests of academic achievement. As a axisequence,

America's economic engine, we woe told, was in danger of no longer finishing first. Much of the

blame was attributed to the health of America's public schools. Achievement gains made during the

1960s in the wake of Sputnik had been squandered during a subsequent period of minimal

expectations and mediocre performance. To remain axnpetitive, the nation would have to recommit to

a new era of educational reform driven by higher expectations for what all students ought to learn and

do, in fact, achieve.

Since A Nation at Risk was published, there has b-An some extensive wet, much of it funded by

the National Scierme Foundation (NSF), to create new and better indicators of the quality of Amoican

education to measure the progress of educational reform. According to Shavelson et aL (1989),

educaticei indicators are "single or composite st..4.4tics that reflect important aspects of the education

system." Most ci the work on education indicators has dealt directiy with proliemsd monitoring

changes in teaching science and mathematics, especially in junior ea senior high schools. However,

the questions that these systems se= best suited to answer are fairly free of science or mathematics

subject matter. Therefore, most a the current work on indicator systems appears to be generalizable to

many areas of the school cuniculum.1

This report deals with various aspects of research on education indicators. It begins with the

resources created at the federal level and ends with needs that exist in local schools. We will review

the results that have been reported from several current projects to develop national indicators of the

quality of education. We will first give an overview of current indicator developments and present the

reasons why a national system of education indicators is necessary. Second, we will discuss =deb

for indicator systems, and the transformation of: models into indicators, indicators into data, and data

into information for policymaking. Finally, we will look at the prospects for developing indicators. In

doing so, we will discuss the national prospects to develop indicators, the burdens and benefits for

local schools, and the needs of local disnicts and schools and ways they might be better met by work

already being done by indicator projects.

1These models do not have much relays= to elanentmy schools. Most of the variables that are contained in them deal
with such things as coursewodc, graduation rates, and teacher specialization in the area in which they teachvariables that
penain only to secondary levels of schooling.
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Local districts and schools do have needs for informatkm that will support local policymaking. Some

of the characteristics identified with "good" indicators for a national system involve practical

considerations that help to keep the information ft= indicators focused on decisionmaking about

school practices. As a result, the systems of national indicators that have beat propmed have a

grounding in school practice that makes them relevant to the needs of policy and governance at local

districts and even school sites.

The policy question associated with national indicators seem like the 'rinds of policy questions that

managers of local schools and districts also would like to answer. However, the data marently coming

from nationl indkatre projects provide very little policy information relevant to local schools.

Aggregations of data in national reports tend to focus on the nation as a whole and, to some extent, on

comparisons across individual states.

The research going into development of a national system of indicators may, however, be useful to

local districts and schools in generating their own data about edwation indicators. Local districts and

local schools do have a growing capacity to satisfy more of their own needs for information to support

policy and governance. Many kcal schools have very good technology and easy-to-use software for

data management The investment needed to provide training and staff development that will greatly

enhance the capacity of sites to generate and maintain databases of their own is modest. Work on

national indicator systems can help, especially insofar as it identifies modules of indicaton that local

districts and schools can adopt for their own use. Just as important, work on naticmal systems

promises to yield a model and technology, including surveys and sampling designs, that may be

adaptalge to a level of effort in data collection dun local districts and schools could maintain.

Characteristics intrinsic to good education indicawrscharacteristics that define a range of questions

that indicators are intended to answermay lead to syntheses of existing knowledge and findings fiom

new research that are quite relevant to problems associated with policymaking in local districts and

schools. Questions about schooling effects adchessed by indicators in national systems do appear to

be the kinds of questions local districts and schools also need to answer.

Why a National System of Education Indicators Is Needed

The failing grade that A Nation as Risk (National Commission on Excellence in Edtwation, 1983)

gave to public schools sent a message, heani ckarly in the American mainsutarn, that education

needed to be fixed. Another message, heard mainly by federal policymakers, was that the corpus of

information about the quality of education to all youth was not very useful. Selden (1988) reports that

The National Commission on Excellence in Education, which had
been charged with developing that report, and the critics and commentators
who followed had to struggle to obtain basic facts about the breadth and
quality of schooling in the U.S. For example, the Commission on
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Models for Indicator Systems

All of the reccanmendations for new indicator systems feature some version of an inputprocess. -

output =del that flows from characteristics of the comimmity and the population served, through

characteristic' of the school itself, to characteristics of learner outcomes. Student achievement is the

primary outcome in all of the indicatca models we reviewed, However, other variables, such as

enrollment in advanced courses awl occupational or career choices made after graduaticat, are

considered.

A vezy simple model of schooling (Figure 1) was used by Raizen and Jones (1985, p.12) to select

the National Research Qxmcil's (NRC) set of education indicators presented in its first report. The

NRC model is particularly significant, partly because it preceded mons of other model building on

indicator systems by at least a year. Two additional variables, expenditures and public attitudes, were

considered by the NRC committee. They wen not included in the selection of indicators, mainly

because the connnittee could fmd no strong research-based relationships between these variables and

schooling outcomes.

Figure 1
National Research Council Model

Education System

INPUTS PROCESS

Tewhers

qua*
quantity instructbnai

CurfiCUillrfl

Content

OUTCOME

Student
time/course achievement
enrotknord

A later version of the NRC report (Murnane & Raizen, 1988, pp. 143-151) considered "Indicators

of Financial and Leadership Support." Two indicators were recommended: level of federal financial

support for science and mathematics and mathematics education and commitment of resources by

scientific bodies for improvement of mathematics and science education in the schools. However, they

were recommended as supplements to another list of seven indicators, which were given highest

PrioritY.
Later models were more extensive and included considerably more detail For example, RAND's

basic model of schooling (Shavelson et al, 1987, p. vi) adds details at both ends of the Input-

5



ProcessOutput model as shown in Figure / Outputs from this model include more than student

achievement (although it would very likely be the primary output), and inputs include fiscal resources

and student backpourKl, along with teacher quality.

Figure 2
Schooling Components Included in the RAND Model

inputs Processes Outputs

'Fiscal *School 'Achievement
and other quality 'Participationresources 'Curriculum
'Teacher ivality 'Attitudes and

aspirations
quality 'Teaching

quality
'Student
background 'instructional

quality

A nxire recent model (NFES, 1990) reflecting consensus from a broad cross section of education

policymakers in state and federal agencies describes an education nannies system that covers fot-r

domains and sevaal subdomains as shown below:

L Stud= and community background statistics

U. Education resource statistics

Fiscal resources

Human and nonhuman resources

III. School process statistks
Implemented curriculum

Teaching quality

School environman

IV. Student outcome statistics

Student achievement

Student participation and progression

Student status after high school

Student animde and aspirations

Oa

Other models follow an inputprocessoutput, but include special details that reflect particular

concerns of their designen. For example, Hall et al. (1985) singled out educative difficulties

(pupil's capabilities, motivations, handicaps, English language facility, out-of-school supports, etc.)

as one of three background variables because ... pupils who enroll in some schools enter with

11



cognitive accomplishments and capabilities, motivations, and out-of-school environments and

resources, which make educative efforts easier and less complex than those in other schools." (p. 9).

However, Romberg (1987) specifically omitted instructional tbne because it seemed to emphasize the

importance of managing instructice in a way that was ivt entirely consistent with reforms that art

being advocated in how mathematics is taught Moreover, the Wisconsin model =verges on a single

outcome (a consequent variable) calledfurther enrollment which gives a high priority to information

that would show whether or not students are continuing to enroll in mom advanced mathematics

courses.

The School Reform Assessment (SRA) project (McDonnell et al., 1990) &signed a model for

identifying coursework indicators that wtadd fit within a larger inputprocess--outcome model ci the

schooling process. One objective was to probe the dimensions of what it mans to measure course

content that goes beyoad a tide or even a syllabus. Another objective was to gauge the feasibility of

actually obtaining in-depth information about coursework to determine the quality of informadon that

might be produced using telatively low-cost methods such as teacher surveys. The project's model for

student coursework included four basic elements (p. vi):

Topic Coverage

Instmtional Strategies

Curricular Objectives (e.g , emphasis on concepts and processes in comparison to bask

skills)

Teacher Qualifications

A larger model of the schooling process was not specified as such, but indicators identified by the

pro*t could easily fit within several of the models already reviewed (e.g., Raizen & Jones, 1986;

Shavelson et al., 1987).

Porter (1991) outlines a strategy for obtaining national data on coursework content and other

indicators of school processes following what is essentially the RAND model identified by Shavelson

et al. (1988). Ms rationale is that process indicators are needed to describe opportunities that schools

provide for =dents to learn. The oppornmities, he maintains, are the most direct results of school

policy decisions and are the mediators of indirect outcomes representing what students actually do

learn. Indicatcas of school processes also are important in monitoring substantive efforts to reform

schools and in helping to explain student output, such as achievements in mathematics or science. He

recommends initial concentration of efforts to collect school roma data on English and mathematics

at grades 1Z-5, 6-8, and 9-12. To control costs, Porter recommends the use of teacher questionnaires

about topics that students have covered. More direct methods for obtaining data, such as classroom

observations or teacher interviews, are more expensive and more appropriate for research studies

rather than an ongoing collection of statistics for education indicators.

12
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After reviewing the literature on the social indicator movement that developed in this country

during the late 1960s and early 1970s, Shave bon et aL (1988) concluded that indicators cannot do

some things:

Set goals and priorities. Educational goals and priorities ate establislwd by the public

thmugh its elected representatives. The inkm3ation generated by an indicaer system can

inform those objectives, but it is just orm factor among many in shaping decisions about

policy preferences and wictrities.

Evaluas, programs. Social indicators cannot substitute for a well-designed, in-depth social

program evaluation. They do not wovide the level of necessary rigor or detaiL

Develop a balance sheet. Social indicators lack the common referent available to economic

indicators ... education cannot put each of its constructs on a common dollar metric. (p. 8)

An indicator should be able to do many things to inform policymaking. In design of an indicator

system, they are the criteria by which indicators should be selected. The RAND project used this

model of schooling3 and developed an extensive set of criteria to generate actual indicators (Shavelson

et aL, 1987):

Provide information that describes central features of the educational system, such as

teachers' work load or curriculum offerings.

Provide information about current or potential problems, such as changing demographics.

Describe educational conditions of particular concern to policymakers and amenable to

change by policy decisions.

Measure observed behavior, rather than perceptions.

Provide analytical links among important components.

Generate data fa= meanies generally accepted us valid and reliable.

Provide information that can be readily widerstood by a broad audience.

Be feasible in terms of timeliness, cost, and expertise. Indicator data need to be produced

within a time frame that is compatible with policymakers' decision cycles and within given

cost constraints; they also should be colkaible, analyzable, and reportable within current

levels of expertise.

Indicators should measure enduring features of the system, such as the number of mathematics

courses rujuired for high school graduation, rather than specific policies such as whether computer

3The RAND project consider:1d several alternatives for developing a monitoring system depending on the extent to which
data that were already collected at the state and fedesal levels would be wed.
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math is required. They also should measure ubiquitous features of schooling-dimensions that can be

found in some form throughout the system (Oakes, 1986, p. 2).

Shavelson et al. (1987) make a distinction between an indicator and an indicator system. The

latter, they maintain, is a set of interrelated indicators based on a conceptual model (p. 9). Interrelated

indicators are needed to match the underlying complexity of interactions amcmg student characteristics,

teacher qualifications, conditions of schooling, and other factas. Those complex interactions underlie

major changes observed in what students opt to do, such as enroll in higher level mathematics courses,

and how they perform.

Raizen and Jones (1985) described a simple approach to developing the NRC model in which the

selection of indicattxs would be "guided by relevance to policy" (p. 29). The SRA project (McDonnell

et al., 1990), in probing the depths of high school coursework, identified four specific criteria that this

Idnd of indicator of currkulum processes must satisfy:

It must be linked to a larger model of the schooling process.

It mist diffaentiate among tracks or levels of the curriculum.

It mist distinguish between the curriculum as it is intended by designers and policymakers

and as it is actually implemented in schools and classrooms.

It must measure, to the extent possible, the depth of the curriculum, as well as its breadth.

The State Education Assessment Center, in developing the Council of Chief Sate School Officers

(CCSSO) model, first identified a set of "ideal" indicators (Blank, 1986) in which selection would be

based on a synthesis of results from work on the NRC and RAND models, the Wisconsin monitoring

system (Romberg, 1987), and other Fojects already under way. From that set, Blank and Dalkilic

(1990) reported that a list of "priority" indicators were selected 1:esed on three criteria: (a) importance

and utility of an indicator at national and state levels; (b) technical quality of data that can be obtained;

and (c) feasibility of obtaining required data (p. 7).

The OECD mockl of indicatccs (Bottani, 1991) features a template for standardizing descriptions of

individual indicators across the model's six dmains4. The various descriptors in the template include:

Generalities

name of indicator

definition

rationale and relevance

plice in organizing frame (domain)

4 The template for standardized description of indicators is part of a handbook of international indicators that OECD plans
to develop in '991-92.
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Figure 3
Indicators in RAND 'Piggyback" Indicator System

Percent of personal
income expended on
education
Beginning teacher
salary
Average teacher
salary
Class size/teaching
load
Computer use and
laboratory facilities
Raoul= adequacy
Computers availaNe
at the school
Experienced teachers'
salaries

Inaba
Cbaraciainim
Descriptors
Experience
Comfort with subject
matter
Recency of education
enrichment

Sark=
Slumacristiati
Race/eduricity
Gender
Courses taken
Grades
Socioeconomic status

SChild

Course offerings
Course-taidng
requirements
Teacha planning
dam

QUM=
Cterttuhon
Textbook and
materials use
Coverage of core
toPics

*Instruction
Homework
Sturito use of labs
and computers
Teaching methods
Access to labs and
computers
Assessment

Student Achievement
Mathematics
Scimce
of all students
college-bound
senicas
prospective
science/math majors

SliickaLkalidatiM
Extracurricular
activities
Current math/science
course-taking

Interest, liking, etc.
Social usefidness
Career relevance
Intended college
major
Conceptions of
math/science

The CCSSO project (Blank & Dalldlic, 1990) identified 11 specific indicators, along with

anticipated data sources as shown in Figure 4:
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Figure 4
caw Priority Indicawrs

Student
Student achievement (NAEP)
Student attituckarintentions (NAEP)

4 it, /441,6! 1,6,1

Grades 7-12 °mast I II 111+0 t (state data collected by CCSSO)
Elementary minutes per week (NCES/Staffing Survey [SASS])

Curriculum Cpntent
Sturbnts' opportunity to learn (data not available)

5.0021-0211ditianE
Class size (SASS or CCSSO state data)
Number of course ;reparations per teacher (SASS or CCSSO state data)
Course offerings per school (SASS or CCSSO state data)

Teacher Ojiality
Courses/credits in science/math (SASS)
Teaching assignments by certification in field/subject (CCSSO state data)

&MIX
Gender and race/ethnicity by student or teacher indicator (CCSSO state data)

During 1989-90, the CCSSO project pieced7 together state-level data on all indicators except

student outcomes8, curriculum content, and number of course preparations per teacher. From its

own surveys, the project obtained data related to one or more indicators from 46 states.

Transforming Indicators into Data

A great deal of mediating activity takes place before one of the indicators that we've seen identified as

an element of a national indicator system becomes a statistic, or, as is more citen the case, becomes an

integrated set of several statistics. The indicators are really constnicts that tend to evoke a "common"

sense that something is being meastred, and that mac of it or less of it will tell us there has been a

change in the quality of education. A higher per pupil expenditure is sensed as an increase in public

support for schools, if not a direct increase in school quality. Higher dropout rates are sensed as a

decrease in school quality or effectiveness. Indicators are rarely something that someone can observe

directly.

7From its own surveys, the CCSSO project has obtained data related to one or more indicators from forty-six state& In
the early phases of this project, the quality of data coming from individual states is hard to verify. llurefore,
comparisons aaoss stafts using the CCSSO model are under's:W*1y tentative.
8State-by-state data will be available from the National Assessment of Educational Progress (NAEP) in June 1991, when
rust state-level results on mathematics at grade 8 will be released.
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To generate data, most all of the "indicators" must be transformed into specific questions or

"pointers" that can be answered or quantifwd as pan of an instrument or some other source for data

collectice. Sometimes, the source is a file from a district, county, or state office where certain kinds of

databases, such as certificates held by teachers, or textbooks ordered for instructice, are maintained

from year to year. In generating data for an indicator, numbers are taken from the file and recrsded

somewhere else, according to some protocol that has been worked out ahead of time, usually with a

fair amount of pecision. More often, the data collection involves a survey, a form, a log, or a test that

is completed by students, teachers, administrators, or clerks within an individual school or by an

external observer who goes to a school site.

Few indicators are transformed into data in isolation from other indicators. Mme often, the

questions that define a particular indicator are combined in a sinvey or form with questions that define

other indicators. A sampling plan is devised, and data for several different indicators are gathered

simultaneously.

The technology for transforming indicators into data can be expensive, especially if external

observers must be hired to do data collection at school sites. Often, dollar costs are kept within

acceptable bounds by shifting some of the burden of dam collection to local districts and school sites.

However, the added responsibilities placed on school personnel to gather data fcr someone else's

project often increases resistance in local districts and school sites to perform the necessary services.

Sometimes, schools, districts, and even states have no choice. Provision of indicator data is requited

by legislation or it may be a contingency for receiving feJeral funds. Nevertheless, the real dollar

costs associated with the kirkl of extensive data collection needed to support a national system of

education indicators appears to stimulate a search for effickncy of effort

Panels engaged in designs for a national system of education indicators have all recommended

extensive use of existing sources of data rather than developing new da ta colkction programs.

Shavelson et al. (1987) considered an all new technology for data collection as one of several

alternatives, but recommended a "piggyback" technology that combined some rww data collection with

the use of data from national surveys and other existing sauces. Murnane and Raizen (1988) and the

NFES (1990) also recommended extensive use of existing data, but west quite explicit about new data

that would eventually be needed.

The first priority in developing national indicators is to provkle a nationwide picture of education.

It is followed closely by a desist to be able to make state-by-state comparisons iii ways that are

technically valid and meaningful to policymakeis at various levels. The NRC model (Murnane &

Raizen, 1988), RAND model (Shavelson et al., 1987), CCSSO model (Blank & Dallcilic, 1990), and

the work Of the NFES (1990) all reflect deliberations on the need to do state-by-state comparisons.

In the fast phases of data collectim for a system of national indicators, the probable sources of

misting data are mostly nationwide education staveys already being conducted by the Naticeal Center

for Education Statistics, including:
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National Educational Lovitudinal Survey (NELS) (some states)

National Assessment of Educational Progress (NAEP) (37 states in 1991)

Common are of Data Surveys (CCD) (all states)

Schools and Staffing Survey (SASS) (all states)

In one way or another, these surveys would be modified and expanded to allow for new linkages

in informaticm called for in the input-process-output models that various indicatnrs panels have

produced.

Other possible data sources listed by the NFES (1990) include: xiditional NCES data collecticms,

such as the International Assessment d Edwational Progress; data collections from other agencies of

the U.S. Department of Edwation, such as the Ofike of Civil Rights and the Office of Special

Education and Rehabilitative Services; and data collections from the U.S. Census Bureau and other

federal agencies outside the U.S. Department of &location.

Data collections that otist in individual states also are consideted as possible sources of data, but

only the CCSSO project (Blank & Dalkilic, 1990) seems to have gone very far in developing a

methodology for obtaining these data in ways that will allow them to be combined or compared across

states. Developers ri models for national indicator systems have been quite cautious in recommending

the use of data collected by individual states. Diffaent states collect different data under differing

circumstances that malce any aggregation ci data across states very difficult.

Burstein et al. (1985) found that even scoots cm achievement tests are difficult to combine in

meaningful ways across states. While they consideted the possibility of statistically equating a limited

amount of achievement data coming fium statewide testing programs, all other projects we reviewed

tended to see the NAEP as the primary source of data on student performance. Until recently, NAEP

designs for obtaining a nationwide sample or student achievement data allowed only for

disaggregation of data down as far as U.S. geographic regions. Comparison of data across states will

be possible beginning in 1991 with NAEPs report ci nationwide petformance in mathematics at grade

8. Even the CCSSO's State Education Assessment Center (Blank & Dalkilic, 1990) plans to use

NAEP in its assembly of data coming from individual states into a single set of indicators.

Generation of some indicator data already is taking place. Many of the indicators that have been

included in models ci naticmal systems are associated with national surveys conducted by the

Department of Education and other federal agencies. However, operation of anything close to a

complete system of national indicators envisioned by Hall (1985) or Shavelson et al. (1988) still is a

long way off. cascrs State Science and Math Indicators project (Blank & Dalkilic, 1990) has made

some progress in operating a complete system, with its bottom-up approach to assembling state data to

fit a national framework. Some indicators in the CCSSO system use data from NCES national surveys

and cover all 50 states and the District of Columbia. However, the parts of the CCS SO national
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Transforming Data Into Information for Polleymaking

For data to have usefulness and power, they must be packaged as information. The transformation of

data into information requires some consideration about an audience. The same data can be packaged

in different ways to satisfy the needs and interests of different audiences and the ways in which data

are likely to be used. The primary audience for information from natimial indicator systems is made up

of federal policymakers.

Meeting the needs of a national audience for indicator information is clearly a priority in all of the

major projects we reviewed (Murnane & Raizen, 1988; Shavelson et al., 1987; Blank & Dalkilic,

1990; NFES, 1990., Burstein, 1991; National Education Goals Panel, 1991), The importance of

considering indicator development in the =text of information and audiences was a primary concern

expressed by Murnane and Raizen (1988) and Shavelson et al. (1987). In both cases, inclicators that

were selected for national nxxkls ostensibly fit same assumptions about policymakers as users of

information. Special considerations were given, for example, to inclusion of indicatms on race, sex,

and ethnicity in national models, so that sampling designs for data collection could allow for

disaggregation of outcomes, such as student achievement data by characteristics of students. These

features in dm model were thought to be particularly important to concerns about equity among federal

policymakers. Shavelson et al. (1987) also expressed =cans that developers of national systems for

education indicators pay particular attention to policymakers as the primary audience in order to avoid

problems that had a negative impact on the social indicators movement in the 1960s. Researchers

became the primary users of social indicator data during that period, and the information became

shaped in ways that lessemid its usefulness for federal pacymakers.

National reports on indicators are being planned or recommended in smeral projects. The CCSSO

(Blank & Dalidlic, 1990) has already put4isind its first repeal primarily as a set of comparisons across

states for individind indicators. The National Education Goals Panel (1991) will publish its first

national report card of education indicators in September 1991. The Special Study Panel on Education

Indica= (Burstein, 1991) is recommending that NCES publish reports in each of six areas on a

regular schedule. National surveys, such as NELS and SASS, will presumably continue to publish

national reports for primarily a national audience., although many reports will contain data for particular

states as part of state-by-state comparisons. NAEP does have a program for providing repons about

specific states if the states fund the expansion of NAEP data collection and processing necessary to

generate a state repon.

Usefulness of national indicators for state policyniakers will likely be limited. States are most

likely to see infonnation about themselves in published reports that show state-by-state comparisons.

Profiles of indicator data for indivilual states does not seem among current reports that federal projects

will provide. However, states may be able to generate their own profiles from databases created by
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national iniicaur projects. Shave Ism et al. (1987) recommended that nail:mai indicater systems

include sampling designs large enough to allow for state level disaggregation of outcome data by input

and process variables, such as characteristics of students and qualificatims of teachers. However,

national data collections programs in educatirm, except for NAEP, do not currently appear to have thir

kind of capacity.

McDonnell (1989, pp. 256-257) considered and rejected the possibility of using reports from a

national indicator system to somehow increase the accountability of states making certain kinds of

improvements over time. She reports that policymakers who were interviewed as part of the RAND

indicator project (Shavelsor et a, 1987) were unanimous in their opinions that a national indicator

system should not be used to heighten accountability. Moreover, the level of detail that would be

required to use a national indicator system to establish linkages between wecific policies and outcomes

in an individual state requires a huge program for data collection that carries unreasonable costs.

Reports to individual stun, if they are expected tu afkct state policy, would need to be tailored to the

special needs of governors, legislatces, or chief state school officers and the levels of state education

policy each group represents. Reports also might need to be tailored to meet unique conditions that

defim the context for education in individual states, and timed to cocalinate with different cycles for

decisionmaking in different states.

Prospects for Developing Indicators

This section of the report discusses the national projects to develop indicators, the burdens and benefits

for local schools, and what the future may be like.

National Projects to Develop Education Indicators

Since 1983, there has been a great deal of work in designing a national system of education indicators.

Most major projects or working groups have dealt in one way or another with creation of some kind of

model that captures the most salient policy-relevant features of schooling and associated outcomes. A

large part of the early work has been funded by the NSF to create indicator systems for science and

mathematics.

This early work includis support for the Ommittee on Indicatas of Precollege Science and

Mathematics Education, sponsored by the National Research Council (Raizen & Jones, 1985; Murnane

& Raizen,.1988), which produced one of the earlier models that attempts to link school inputs,

processes, and outcome% RAND Corporation's indicator project that weighs costs and benefits for

alternative systems for actually maintaining a system of education indicators (Shavelson, McDonnell,

Oakes, Carey, & Pious, 1987); the State Science and Math Indicators Project, sponsored by the State

Education Assessment Center and created by the Council of Chief State School Officers (Blank, 1986;
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Blank & Dalkilic, 1990), which has recently prochwed the first set of state-by-state data tied to an

indicator system; and the School Mathematics Monitoring Center0 at tie University of Wisconsin-

Madison (Romberg & Stewart, 1987), which preposed to wack nationwide progress in implementing

new policy actions designed to change the teaching and learning of mathematics in U.S. schools.

While these projects and study groups have addressed the need for indicator systems in science and

mathematics, all have produced models for indicator systems that are adaptable to other areas of the

school curriculum, especially in secondary schools.

Other work also has attemled to designs for education indicator systems and each has produced a

model of different aspects of the schooling process where better information would lead to better

policy. One involved a "10-year plan" kr data collection commissimed by the U.S Department of

Education as part of a redesign cl its Natkonal Center for Education Statistics' elementary and

secondary data collection program (Hall, Jaeger, Kearney, & Wiky, 1985).

The Naticeal Education Statistics Agenda Coimnittee (NESAC) of the National Forum on

Edncation Statistics, is carrying out a mandate to engage in cooperative, consensus building activities

that *iti lead to an agenda for improving the nation's elementary and secondary education statistics

system. The National Forum includes more than 100 retwesentatives from state and federal education

agencies and national education organizations (National Forum on Education Statisticc (NFES),

1990)10.

The National Education Goals Panel is monitoring goals for the year 2000 that were agreed upoi

by President George Bush and the National Governors' Association (Education Week, March 7,

1990). The agreement on 6 goals and 21 objectives is the result of connnitments made by Bush and

the nation's governors at an education summit =vaned by the Bush administration in the fall of 1989

in Charlonesville, VA. Mechanisms for tracking the progress of the nation and the 50 states in meeting

these goals ffe being developed by a National Education Goals Panel that includes representatives from

the Naticsial Governors' Association, the Bush Administration, and majority and minority leaders of

the House and Senate. The panel has pledged to issue an annual report card on the implementation of

National Education Goals, beginning in September 1991. During the past year, six resource groups

have convened to consider each of tlw 6 education goals and to tecommend the kinds of indicates's that

should be included in the Panel's first teport (National Education Goals Panel, 1991). For dm most

part, recommendations regarding the September 1991 report have dealt with national sources of

education statistics that already exist, such as the National Health Interview Survey, administered by

the National Center of Health Statistics, NAEP, and the National Educational Longitudinal Study

(NELS), sponsored by the National Center fee. Education Statistics (NCES).

9Th1s project is no longer funded by the National Science Foundation.
10The National Forum, established in 1989, is the principal medumism for implementing goals of the National
Cooperative Education Statistics System, created by the Hawkins-Stafford Echicatim Amendments of 1988. This system
provides a legislative mandate and structure fcr a fedaal-state parmership that collects and reports elementary and
secondary education statistics under the auspices of the Center for Statistics of the U.S. Department of Education.
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These resource groups also have proposed sweeping new efforts, including a national data system

that would collect data for each student beginning sometime prior to entry into kindergarten, and a

system of national examinations tint would measure performances of all students nationwide against

naticeal standards. Overall, these resource groupb have recommended more than 50 indicators and the

corresponding sources of data that either exist now or need to be created in order to generate them.

Current somres for these indicatm ate mainly limited to nationwick data and will not allow state-by-

state tabulations until their sampling designs are expanded.

A similar project involves work by a Congressionally mandated Special Study Panel on

Educational Indicators, which is charged with advising the commissiccer of the NCES (Burstein,

1991). The project currently is working co developing sets of indicatm tied to six "enduring" issues:

Knowledge, skills, attitudes and dispositions for well-educated citizens in a 21st-century

democratic society

Quality d schools

Readiness for school

Socktal support for education

Educational contributions to eccoomic productivity

Equity in opportunities, experiences, and ranks for children at risk of school and societal

failure

Panel members will propose that NCES publish a series of indicator reports cm a regular schedule.

Each report would include current information on key indicators for one of the six issues.

Related efforts include the School Reform Assessment Project, which developed strategies for

nwnitoring the content and quality of courseworie taken by high school students (McDonnell, Burstein,

Orrnseth, Caterall, & Moody, 1990), and work of the Office of Educational Research and

Improvement (OM) State Accountability Group (1988), in which recommendations were made for

improving indicator systems for establishing accountability within states. In addition, UCLA's Center

for the Study of Evaluation conducted a study in 1984 and 1985 of the status of testing systems in

individual states and the feasibility of combining information from existing state tots for purposes of

comparing student performance across states (Burstein, Baker, Aschbacher, & Keesling, 1985).

The major purpose of the development work on indicator systems since 1983 his been to provide

federal amd state policymakers with a more complete picture of the effectivenns of America's schools.

However, as Burstein (1988) describes in his brief history of education indicators in the 1980's,

events have been driven by a " strong pressure for improvement, a need for means to assess the

impact of education' reforms, and k_ risequent political maneuvering to determine who sets the

standards and who measures progress toward them." (p. 78).
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Burdens and Benefits for Local Schools

At a time when local schools are assuming more responsibility for site-based management, they arc not

likely to find much information from national indicator systems that will pertain directly to their own

policymaking. Hall et al. (1985), for example, were concerned about the impact of indicator systems

on local districts aixl schools, but the concern was more for the effort that would be required from

teachers and administratecs in ceder to collect data than for benefits from national indicatces that might

be realized by local schools and districts. Extensive sampling designs would be required to allow for

disaggregation at the level of local districts or schools of outcone measures, such as achievement,

and context variables, such as homework assigned. McDonnell (1989) maintains that the benefits to

local districts would be limited to information that links outcomes and processes for types of districts

(p. 254).

Local school sites are not likely to er- heir own image reflected in any snapshot of education that a

system of national indicators is likely to provide-not in this decade, at least The hierarchy of reports

that will get established during the 1990s will include various kinds of national profiles, along with

comparisons among individual states. At the very best, vpa of districts within states might be

described by data coming from national indicam An individual district might be able to identify with

another district that saws communities with similar background characteristics and financial

resources. Any further disaggregation of data to types of schools within districts seems improbable, at

least in the foreseeable future. In addition, further disaggregation is not a prospect that individual

schools are likely to wait for as they operate their own Fograms and make more of the policy that

affects what they do and what they may be able to accomplish.

Many local school sites will participate in the generation of national indicators because the sampling

amigo to be used for data collection call for the classroom or section of a course-a unit of instruction

defined by a set of students and their teacher-to be the unit of observation. Hall et al. (1985), for

example, recommend that the actual generation of indicators begin with a collection of what they call

micro records, where information about individual pupils can be linked to i-fonnation about individual

teachers. In linked form, the new units of information from these fixiividual records will be

aggregated to higher levels that include school, district, and state. The burden on any single teacher or

group of students will be slight There are many teachers and groups of students across the country to

sample from, and designs for a nationwide sampling of data tend to focus on getting the most

infegmation from the smallest interventions into the mainstream of school activities.

The collection el data for indicators may disrupt the school life of some individual students and

their teach-ers, but it does not tend to invade the collective lives of a school or district An acceptable

balance at the school site is struck between the burden of data collection and the benefit of information

received. No direct benefits are received, but the burden of data collection is very small. Individual

teachers are willing to participate as long as the preparation that's needed to provide data is quite small
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and the information that's required to complete surveys cr forms can mostly be recalled or reasated

and not researched.

The burden at the school site of generating indicator data will escalate seriously when indicators of

what teachers teach and students actually have an opportunity to learn are seriously pursued.

Sustainable robes into such things as opportunity to learn have mostly been put off, partly because of

cost and complexity of data collection. Teachers' impressions of topics they have covered (or usually

cover) during the year atuirelative emphasis they have given to each topic may not be accurate. They

also may not Fovide the kinds of detail needed by national analysts to get a good picture of what all

stucknts have had an opportunity to karn. Therefore, some new kinds of record keeping or forms

maintename will be required from teachers and local administrators during the year if indicators tt

what is taught are to provide true images of school curriculum and instruction. Other kinds of record

keeping such as those used in the School Reform Assessment roject (McDonnell et aL, 1990) will be

necessary to generate indicators for other dimensions of school context Those include the use of

"hands on" methods for teaching science and mathematics, or the amount of real time and effort going

into problem solving and critical thinldng.

As long as design and development of education indicators remains a top-down process flowing

from the federal government to individual states, the cost of generating many indicators needed to fill

out a national piazze of what is being accomplished may seem tmreasonable. Data that teachers awl

administrators will provide to maintain a national indicator system will become information intated

mainly for an audience of policymakas at federal and perhaps state levels of governme. Benefits to

teachers and administrators ate small if there is any sense at all of benefits at the local level. Local

teachers and administrators are likely to have little stake in the process that has been designed to

generate indicator data, even though indicators themselves have as much relevance to planning and

policymaking at the school site as they do at national levels.

Ownership of information is linked to ownership of process and to the proximity to

decisionmaldng to affect the choke of values that indicators embody. Ownership of process gets

established at the level of effort where problems in leadaship have been well articulated and well

heard, motivation to seek a solution hag reached a critical mass, and intellectual capital has been

invested in designing forms, surveys, assessments, and so on that will actually generate information

that is thought to be needed. Teachers and administrators may help to collect indicator data. However,

they have little sense of ownership and probably no real understanding of the strategies that transform

bruad constructs (e.g., class size and teacher qualifications) into data that represent gains or losses in

school quality. Moreover, there is little sense of how policies made by teachers and administrators in

managing education at school sites affect values that indicators may take in the future.

Costs are assessed against efts% even at the federal level of ownership, but they are more likely to

be sensed as an expense for overhead rather than an outlay for direct effort. When the effort to

generate information for a system of indicators is local, not federal, teachers and administrators assess
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the cost of gathering it against its utility. If costs are perceived as too high, local teachers and

administrauxs are more likely to show resistance to participate in data collection. Indicators that

require more effect from teachers and site administrators am likely to be sensed by those who design

data collection plans as having higher costs, even if no real dollar amounts are charged against

anybody's budget.

Perceived costs for scene hard-to-get-at indicators may be mediated by re-establishing ownership.

In this case, ownership of process doesn't need to be shifted so awl as it needs to be broadened

directly to local sites, rather than state or district sites. Paying local sites to generate information about

context and process indicators doesn't establish ownership of process. It isn't sufficient to assure that

information will be of high quality, and it may not be necessary. Addressing the need of leaders at

local siteseither suong principals at traditionally managed school sites or management teams at sites

where decisionmaking is sharedis a better bet.

School sites do engage in policymaking. Decisions about long-term provision of school services

are made at national, state, district, and school site levels. Diffesences among them relate more to scale

than to spheres of exclusive influence. Even in situations where schooling at a local site is affected by

state or federal legislation, long-range decisions of how best to comply with state or federal reguladcms

place principals (or management teams) in the tole of forming policy. Hall et al. (1985, p.8) describes

an educational system as an organizaticm where resources are converted into educational services for

pupils. From their perspective, public education is a nested set of educational systems that exists at the

levels of classroom, school, district, or state, each with varying responsibility for governance.

Raticmales for what an indicator system should do are constructed around needs-to-be-met that are

as pressing at the local site as they are at state and federal levels. For example, McDonnell (1987), in

discussing the needs of policymakers versus researchers, maintains that researchers want a model with

indicators that have theomtical relevance and causal impact. Indicators should help researchers to

identify factors in education and how they intenclate to produce effects. The policy community,

however, is more concerned about intlicators that identify &cum they can influencefactors that

appear to be present when the direction of a valued outcome is consistently altered. MC specific

interrelationships among these factors as they produce effects is less important than the consistency

with which effects are produced when all are present

School sites also have a stake in lotowing mom about dependable associations that exist between

conditions of schooling and desired outcomes. School-site managers arc as involved as executives at

more inclusive levels of education in making decisions having an impact intended to be long term. In

one way or another, these decisions are conscious attempts to deal with resources and how they are to

be used; delivery of services to diverse subpopulations of stuckmts; standards for what will be taught,

who will teach, and what students will be eligible to participate; goals in achievement that will be

pursued; and outcomes that will be accepted.
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by the Deparnrent of Edmation as a way of adjusting NAEP differences to make themmore "fair".

However, there is little evidence that the variables proposed as "co-statistics" are related to states'

average achievement. These include (among others) per capita income, length of school year, use of

competency tests, average teacher salary, and per pupil expendinne. According to Koretz (1991),

adjusting fcc differences in state-level median income will not make NAEP comparisons fair if, for

example, differences in state-level median income represent irrelevant differences in the cost of living.

Legislation cunently prohibits use of NAEP to compare schools or districts, but efforts are under

way to introduce new legislation to allow this. The original monitoring function of NAEP has been

supplanted in recent years with accountability and explanatory functkms, thus the resultant movement

toward district-level NAEP. At the same time, several national groups, including the National

Education (kals Panel and consortia of researchers and practitioners, are advocating a new national (or

regicsal) test which is given to all students and used for accmmtability purposes. Much support,

especially at the presidectial level, has been generated for this idea.

National efforts to develop and collect indicator data may not currendy be able to provide much

indicator information to local districts or schools, but there are ways in which the wealth is

accumulating from this work can be distributed to local districts. First, the NOES operates an annual
national survey, the Conn= Core of Data (CCD), which includes both fiscal and nonfiscal data. The

survey collects data at the school, district and state level, but generally repons data only at dm district

level or higher. Since 1988, a report released annually describes the characteristics of the 100 largest

public elementary and secondary school districts in the United States, including such data as

enrollments, number of graduating students, number with Individualized Educational Plans (IEP), and

pupil-teacher ratios. Recent improvements in the CCD database, including agreement among states on

common defmitions and methods, have enabled a more comprehensive look at the nation's and states'

breadth and quality of schooling. In conjunction with the CCSSO, NCES and its national Fonnn

group have focused in recent years on developing a comprehensive, accurate, and timely reporting

system for delivery to states.

In a joint NCES-Census-CCSSO project, the 1990 Census mapping currently is being carried out,

converting census blocks to the nation's 17,000 school districts. School district boundaries are being

superimposed on a census map by block and the information digitized and converted to Census TIGER

files. State coccdinators assist in the mapping. Mcce than 200 tabulations covering demographic

characteristics will be run at the school distrkt level and distributed free to districts in 1992, along with

a CD-ROM disc and user-friendly software. The CD-ROM file will include data from the 1990

Census, along with the NCES CCD IDS to allow merging of CCD data with Census data. Variables

include a large range ce demographic population data, fiscal characteristics, as well as education

context variables, such as dropouts and percentages of free lunches. It is likely that state level and

district-level outcome data also can be added to the database to allow analysis of relationships.
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As methodological and data collection problems are solved at the federal level, local districts can
benefit by using those solutions to develop their own infamation. Many of the problems being
addressed nationally in the design of data collections are similar to problems that local sites face on a
smaller scale. For example, much of the effort in national projects goes into the design of data
collection so that information about stucknt outcomes car be disaggrepted try ethnicity and gender and
by other variables that represent school background characterisdcs, school resources, and school

processes. Local sites need to be able to see many of the same kinds ci disaggregadons if timy are to
do well in maldng good policy.

New knowledp about indicators being generated at the federal level that also can benefit local sites
relates to research =amended to collect indicator data about context andxocess variables such as
"what is taughe" and students' "opportunity to learn." This kind of research needs to be done in

collaboration with teachers and administrators at local situ.

Involvement of local administrators and teachers in different aspects of design and interpretation of
data has two potential benefits. First, there is a beginning of an invesmient in the most basic units of

an infrastructurelocal sitesfor generating information about education. Sites that work
collaboratively with national research projects on developing new indicators will become models for
how local school sites can generate quality information about context and processes. Second, the
methods and technology that grow out of these projects may be more feasible for local sites to cany
out than for the staff of a nationwide projea. Local sites do not assess costs in the same way as
national projects. What is a true cost of data collection for a national project may be more like staff

development and collaborative planning when the data collection is "owned" by site-level staff.

Agencies who sponsor or conduct research on new such indicators should considerways to
disseminate findings to local sites, even before some of the fmdings can be incorporated into data
collection efforts to support a national system.

Some of the problems associated with developing a national indicator system are not relevant to the
problems that school sites would have in generating indicator data. Problems ofgaining cooperation
by states, districts and schools also are not rekvant.

Of particular relevance to local sites are problems such as the following:

Level of detail of survey questions needal to get at different aspects of an indicator
variable;

Considerations about consistency in data collection fran one year to the next that will
improve the comparability of indicator stadstics over time. In particular, what kinds of
problems need to be anticipated in maintaining a sample across years?

Methods used to obtain different kinds of information that are critical knowledge for local
sites if indicatfxs generated are to be meaningfully compared to national standards;
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