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The primary purpose of this paper is to evaluate the use of alternate data sources to supplement NAEP background data to allow better research and policy analysis.  However, I will also offer comments on a range of associated issues that could strengthen NAEP as a research vehicle. These include selection of NAEP background questions and a redesign of the NAEP sample. This paper is one of several papers being prepared for a conference sponsored by the National Assessment Governing Board (NAGB) in September 2002.  

My perspective is that of a researcher who has utilized extensively all three NAEP data sets (Long-Term Trend, Main Assessment, and State) to develop hypotheses and models linking student achievement to family characteristics, the level and utilization of educational resources, systemic reform initiatives, and other educational and social policies (Appendix A contains a bibliography of these papers).  

Improving the Value of NAEP data for research   

The primary purpose of NAEP is to reliably monitor achievement over time and across states for diverse groups of students. The NAEP framework, test and survey design, item selection, sampling, assessment methodology and reporting methods have been designed primarily to insure (1) reliable comparisons of achievement between student groups, types of schools, states and localities in each test administered, and (2) reliable comparisons of achievement over time. These objectives could be accomplished with a small number of background variables necessary to identify types of students, schools and localities.

However, almost from the beginning, two less explicit purposes of NAEP have been (1) to monitor the trends and differences in variables hypothesized to be linked to achievement, and (2) to explain the patterns of achievement across students, schools, localities, states and results over time. These objectives are basically to support research and policy analysis with NAEP. These two objectives accounts for the large number of background questions that students and teachers provide that are not required for achievement monitoring purposes. These background questions include a large number of questions collecting characteristics, attitudes and behavior of students and teachers.   

In the last few years the research objectives of NAEP have been specified in legislation, so that NAEP now has to explicitly take these research objectives into consideration in designing and developing NAEP- especially the background items collected with NAEP.  Designing NAEP for research and policy analysis requires development of a framework that guides the design of background items. 

As part of the 1996 NAEP, a more systematic review was undertaken of the background items, and a framework was attempted in order to design a more coherent set of background questions. This framework and the associated items were developed by ETS personnel working with a committee of individuals that represented primarily the education community. While this process resulted in significant improvements to the background items, I believe a broader, but more prescriptive process and framework is needed to (1) guide the choice and design of background questions, (2) selection of supplementary data items from other data sources, (3) develop recommendations for possible additional data collection associated with NAEP and, (4) recommend better sampling procedures that would strengthen NAEP’s value in research. A panel of primarily researchers would be needed to represent and improve NAEP as a research resource. 

I will suggest that there are four primary considerations in developing a framework for improving NAEP’s research value. They are:

· What is NAEP’s comparative research advantage with respect to other data sets that collect achievement data?

· What does previous research on achievement suggest as analytic guidelines for choosing and designing NAEP background items? 

· What data from other data sources can be used to substitute or supplement NAEP data for research purposes?  

· Are there alternate sampling plans that would improve NAEP’s research value without risk to its monitoring function? 

    
There are more than ten other data sets with nationally representative samples that administer achievement tests.  Each of these other data sets is specifically designed for research purposes, and collects an extremely rich set of background data. So it is important to specify the types of research that can be done with NAEP that cannot be done better with other data sets. Narrowing the focus of research with NAEP will allow a more parsimonious and coherent set of background items. 


Previous research results on achievement can serve as a guide to developing and choosing NAEP background items. While consensus does not exist on the set of specific variables that are needed to develop models of achievement, there is a consensus on many aspects of such models that can be used to guide the choice of background items. 


Other data sources can both substitute and supplement NAEP data so that burden can be minimized on NAEP respondents. This supplementation is particularly valuable for items that 4th and 8th graders or school personnel cannot answer accurately. Some family characteristics and expenditure data fall into this category. 

Finally, the value of NAEP as a research tool depends on how samples are chosen. There are two primary ways that NAEP samples could be changed to enhance research value. 


The next sections of the paper address these questions in a preliminary way to illustrate the process involved in developing a framework and answering such questions. Additional research would be required to develop a complete framework, but a panel approach is needed with individuals who have done research on achievement utilizing NAEP data or other data with achievement scores in order to develop consensus on such a framework and answers to these questions. This panel needs a separate focus on research considerations as opposed to validity issues of NAEP for monitoring purposes.  

NAEP’s Comparative ADVANTAGE FOR Research and Policymaking 

There are several federal data collections over the last 40 years that have collected data from nationally representative samples of students that administered achievement tests.
 Between 1965 and 2000, these data collections include:

· Equality of Educational Opportunity (1965) (supported Coleman Report) 

· National Assessment of Educational Progress (NAEP)

· National Longitudinal Study of High School Class of 1972

· National Longitudinal Survey of Youth (1980)

· Children of the National Longitudinal Survey of Youth (1986)

· High School and Beyond, 1980

· High School and Beyond, 1982

· Longitudinal Study of American Youth (1987)

· National Education Longitudinal Study of the 8th Grade Class of 1988

· Prospects (1991)

· National Longitudinal Survey of Youth (1998)

· Early Childhood Longitudinal Study (Kindergarten and Birth cohort) (1998)

· The International Math and Science Studies (TIMMS) (1995, 1999)

· The Panel of Income Dynamics

All these data collections except NAEP have research as their primary purpose, and thus have an extensive set of background data specifically designed and collected in order to develop explanations for achievement (and other measures). Many of these data sets also are longitudinal and thus offer unique research advantages associated with such data. So the question arises whether NAEP (either historically or a future revised NAEP) can offer a comparative advantage in research on achievement that is not available through other data collections. 

NAEP appears unique in the following respects from the other data collections above and its comparative advantages mostly flow from these unique aspects. 

· NAEP is the only data set that has collected data continuously from the early 1970’s to the present. 

· NAEP is the only data set that has collected data simultaneously, repeatedly and consistently from three separate age groups. 

· NAEP is the only data set that collects statistically reliable samples at the state level, and within states at the locality level (Central city, Suburban and Rural) and for racial/ethnic groups within most states.

· NAEP has far larger samples sizes compared to the other surveys that are approximately 10 to 20 percent as large as NAEP in any single application, and 1-5 percent as large as NAEP for any repeated data collected in the 1990s. 

· NAEP is the only data that tests a wide range of subjects

· NAEP achievement measures at 4th and 8th grade fill an important void in measuring the well being of children during this developmental period.

· NAEP generally incorporates a higher quality and unique design of test instruments, administrative procedures and scoring methodology compared to other data sets.  

  As a result of these unique characteristics, only NAEP data has the potential to address some important research and public policy questions that include, but are not limited to; (1) the effects on achievement of national changes in families, educational resources and educational and social policies since 1970,  (2) the effects of different state educational and social policies, particularly the effects of state resource based and systemic reform efforts including No Child Left Behind (NCLB), (3) to support research on minority and disadvantaged students and other groups that require large sample sizes in order to study more detailed subgroups within each population, (4) support research on achievement in a broad array of subjects. We discuss these advantages below.   

Estimating the Effect on Children of Changing Families, Communities, Schools and Educational Resources and Policies since 1970.

From 1970 to 2000 there were dramatic changes in the family, schools, communities and educational policies that might be expected to have impacts on children’s school performance.  NAEP alone has collected data frequently and consistently enough in the period of 1970-2000 to allow study of these long-term effects. These changes include the following:

· National efforts to equalize opportunity and reduce poverty that began in the mid-1960s and continued or expanded in subsequent decades. These efforts included federally funded preschools (e.g., Head Start), compensatory funding of elementary schools with large numbers of poor students, desegregation of schools, affirmative action in college and professional school admissions, and expanded social welfare programs for poor families. 

· Changes in school attendance and school changes that were not primarily designed to equalize opportunity. These changes included increased early schooling, greater per pupil expenditures, smaller classes, significant changes in the characteristics of teachers, state initiated systemic reform initiatives and the new No Child Left Behind legislation. 

· Changes in families and communities that may have been somewhat influenced by efforts to equalize opportunity and reduce poverty but that occurred mainly for other reasons. Specifically, parents acquired more formal education, more children lived with only one parent, more children had only one or two siblings, and the proportion of children living in poverty rose. At the same time, poor blacks concentrated more in inner cities, while the more affluent blacks moved to the suburbs.

Achievement scores are a particularly good measure of the changing environment for our children since research has linked achievement to the combined influence of families, communities, and schools. Changes in achievement scores over time must inevitably be traced to changes in the quality of the student’s families, schools or their communities. Conversely it is unlikely that significant changes could occur in the quality of our families, schools, and communities without being reflected in achievement scores. The link between achievement and the quality of families, communities and schools must be interpreted to include the child’s environment long before school entry-- in fact, from conception-- and to a broad definition of community that includes media and cultural influences and the quality of health, nutrition and social support systems.

NAEP data in this period is not only unique due to its frequency and consistency since 1970, but it is the only such measure of child well being collected during the primary school years. Child well-being measures have been collected at birth (birth weight, etc) and during adolescence (use of drugs, teen pregnancy, etc) in the 1970-2000 period, but no measure of well-being has been collected consistently for children between birth and adolescence.  Thus NAEP scores take on an added importance. 

Effects on Children of State Educational Policies, Levels of Resources and Systemic Reform

States are the primary policymakers in several important areas of K-12 education.  They are instrumental in determining how much is spent on education and how that money is used to reduce inequity in funding among school districts.  States policies include setting teacher certification standards, establishing maximum class size and minimum graduation requirements, setting educational standards in subjects, establishing methods of assessing student performance and methods of accountability for teachers, schools and school districts.  

The states have a surprisingly wide degree of variation in their educational policies and practices making between state variation a significant part of total variation. For instance, two-thirds of the variance in district per pupil expenditures is between rather than within states (Evans et al., 1997). Thus state level analysis can be important in analyzing the effects of differential resources. The wide variation across states appears in nearly all educational measures. 

States have initiated the most widespread educational reforms since the mid 1980’s when the Nation At Risk report was published. But the states have taken somewhat different paths to reform. States differ in when reforms were initiated, what types of reform were adopted and the sustainability of their reform initiatives. Some states started reform efforts much earlier than others, and have 10-15 years of reform effort. Other states were much slower and have made significant reform only in the last few years. 

Two types of reform have been undertaken,  “systemic reform” and “resource based” reform. We use “systemic reform” to refer to an approach to K-12 education that emphasizes setting of measurable standards, assessment to measure progress toward standards and alignment of curriculum, professional development, incentives and teacher training around meeting the standards (Smith and O’Day, 1990; O’Day and Smith, 1993).
 Almost all states have moved in the direction of systemic reform, but started at different times, and implemented quite different versions. 

Resource based reform refers to reform initiatives that would significantly affect the level of spending in a state, and how that money is utilized. Resource based reform would include such things as lowering class size, raising teacher salaries, expanding summer programs and public pre-kindergarten. These reforms are expensive and would show up in significant additional spending. Many states have implemented reforms of this type, particularly lower class size and expanded public pre-kindergarten. 

State NAEP is virtually the only data that can be used to evaluate compare the effects of state resource-based and systemic reform, and to measure the effects of the widely different level and utilization of resources across states. It also will be the only data that can be used to evaluate the NCLB objectives over the next 10 years. 

Research on Minority and Disadvantaged Student Achievement

Many of the educational and social policy changes from 1970-2000 were directed at minority families and students and the most disadvantaged families and students in the nation. The scores of minority and disadvantaged students also rose much faster than those of white advantaged students. NAEP provides unique data in this period to study the cause of achievement gaps and the explanation of the narrowing of the gap from 1970-1990.  

However, explaining minority scores is practically always more difficult than white scores for several reasons.  First minority sample sizes are always much smaller, even when stratified, than white scores. Second, commonly available family characteristics explain much less of the variance in minority than white scores. This weaker explanatory power of family characteristics may partly be due to a history of discrimination that did not allow minority parents to fully achieve educational levels and income equal to their skills and ability. Third, minority students usually have much higher rates of survey and/or item non-response. So research on minority achievement is more difficult regardless of data sets. 

NAEP has several unique advantages for studying minority achievement. The large sample sizes are perhaps the main advantage. NAEP has tested well over two million students from 1970-1990.  The largest repeated samples collected in the other data collections with achievement results are less than 100,000.  

NAEP long-term trend data had samples of over 20,000 for each specific test administration in the 1970s, and that sample has declined to around 5-6,000 at present. Since three age groups are tested for each subject, long-term tests are administered to about 15-18,000 in any year and subject currently.  Over the decade of the 1990s, long term NAEP tested about 200,000 students, and much greater samples in earlier decades. The NAEP Main Assessment samples similar numbers of students every two-four years in math, reading and science from 1986 to present. State NAEP samples done only at the 4th and 8th grade level in math and reading test about 125,000 students in each administration. From 1990-2000 the state samples including all math and reading tests have test scores on about 1.5 million students.    

Such large sample sizes with either national or state representativeness provide unique research advantages particularly for research on minority students. It provides the opportunity to characterize small racial/ethnic or other small subgroups and to test hypotheses concerning differences in scores for such subgroups.  For instance, Native Americans are only about 1 percent of the population, and so samples are nearly always very small in other data collections. The state NAEP data in the 1990s would have about 15,000 Native American records that allow significant research opportunities on this population. For black students, the state NAEP has sufficient samples within states to test the effects of the widely different family, community and schooling conditions that exist across states. 

Larger sample sizes also allow research on groups characterized by several different characteristics.  For instance, the sample of black male students who live in single parent families with a mother who lacks a high school degree would be extremely small in most other data sets, but large in the NAEP combined samples. In research language, such large samples provide adequate samples for testing of interaction terms in achievement models. Interaction terms imply that the effect of one independent variable is dependent on the value of another variable in the equation.  For instance, the effect on achievement of living in a single parent family may depend on the income level of the family.  In higher income single parent families, the effect may be much smaller than in poor single parent families. Another example is that the effect on achievement of smaller class size appears to be larger for minority and disadvantaged students (Krueger, 2000; Finn and Achilles, 1999; Molnar et al, 1999).  Such interaction terms appear to be common in development (Rutter, 2002). The concepts of “risk” and “resiliency” and “multiple risks” in the developmental literature appear partially linked to the presence of interaction terms. 

Research Across a Broad Array of Knowledge 

NAEP is the only survey collecting achievement data that tests science, history, civics, geography and the arts.  These tests measure different skills than reading or math, and may be dependent on different family and school related variables. NAEP is the only data collection that can be used to study these scores, and to assess policies for improving knowledge and skills in these areas. 

Previous Research With NAEP Data

While NAEP data has several potential advantages for research, the question is whether the background variables that lacked a research framework have been adequate to allow such research with NAEP data. This is partly an empirical question, that is, has NAEP been used in published and scholarly research to address such questions. We have explored the research literature of the last five years to see if and how NAEP data has been utilized. 

Perhaps the most compelling evidence for the value of NAEP in research is in the research trying to explain the critical issue of the black-white score gap and why it has narrowed from 1970 to 1990.  Jencks and Phillips 1998 gathered 14 research contributions that explored various aspects of these questions. Among all nationally representative data sets used in these chapters, NAEP data is cited more frequently than any other data set, and NAEP data is utilized as the basis for analyses in more chapters than any other data set. Hedges and Nowell, 1998; Grissmer et al, 1998, Phillips et al, 1998; Ferguson, 1998 all utilize NAEP data in their analyses. Hedges and Nowell, 1999 also analyzes the black-white score gap. Krueger, 1998 also utilizes NAEP data in an analysis explaining trends in achievement.  Cook and Evans, 2000 utilize NAEP data to explore the role of family changes and within and between school changes in changing scores by racial/ethnic group.

NAEP data have also been used to evaluate the effects on student achievement of differences in state resources, systemic reform initiatives, and other educational policies. Since raising achievement is the primary objective of state and national reform, NAEP will increasingly be utilized for such estimations. 

There have been many studies that provide descriptions of the changes states have initiated in their education systems over the last 15 years (Elmore, 1990; Massell and Furhman, 1994; Elmore et al, 1996; Goertz and Duffy, 2001).  Since such changes, if successful, often take several years to fully impact achievement outcomes, the measurements of their effects has only begun. Raudenbush et al, 1999 utilized NAEP data using hierarchical linear models to estimate the effects of family, neighborhood and school effects on achievement. Grissmer et al, 2000, Grissmer and Flanagan, 2001; Flanagan and Grissmer, forthcoming utilizes state NAEP scores to explore the effects of family, resources and state reform policies on achievement. Swanson and Stevenson, 2002 also explore effects of standard’s based reform using NAEP data. 

Analytic Guidelines for Choosing and Designing Background Items and Supplemental Data 

In the earlier years of NAEP, the background questions seem to have been motivated by fairly simple uni-variate hypotheses about achievement. For instance, questions on television watching, reading habits and classroom practice are unnecessary for monitoring purposes, but seem to be included based on simple hypotheses about a direct link between hours of TV, reading habits and classroom practice on achievement. NAEP documentation actively encourages these simple hypotheses by providing extensive cross-tabulation of scores by these types of variables. Such tabulations have been utilized in public forums such as newspapers, television and even research articles to seemingly establish links between these variables and achievement in order to support particular beliefs or public policy positions. 

These questions for the most part were continued over the years without systematic review of their value for research. As part of the 1996 NAEP, a more systematic review was undertaken of the background items, and a more comprehensive framework was attempted in order to ask a more coherent set of background questions that could improve their value in research and policymaking. While the redesigned set of background items for the 1996 NAEP is an improvement over earlier background items, there still does not seem to be a framework for deciding on the priority and emphasis of groups of items, nor a way to eliminate questions from an analytic perspective.  We illustrate below the type of analytic guidelines that would be useful in background item selection. 

Illustrative Analytic Guidelines

The major problem with the background questions associated with NAEP scores had been their failure to flow from a systematic framework based on both more complex hypotheses and previous research results. Previous research shows in quite a compelling manner that no single variable explains any significant part of the variance in achievement, and, in fact, these simple single variable linkages can often be quite misleading due to the correlations between many of the background variables. Rather, research shows that explaining any significant part of the patterns in achievement requires more complex models that include many variables simultaneously. It is this simultaneous dependence that requires a comprehensive design for the entire set of questions rather than selection based on assumed uni-variate hypotheses. Thus, variables collected in order to provide tabulations of scores by the background variable cannot be analytically justified.   

It is important to understand why explanations of achievement need complex models; otherwise the framework adapted to design questions will always be deficient. The first reason for the complexity of models appears to be that school achievement is dependent on myriad factors that characterize innate characteristics passed from parent to child, the child’s family and community developmental environment from the time of birth, the child’s health and the characteristics of the schooling environment from school entry. 

Besides dependence on many factors, a second type of complexity is that these innate and environmental and school characteristics can have interactive effects in shaping school performance. Interactive effects mean that the effect on achievement of one variable may depend on the value of one or more other variables. A third reason for complexity is that many of these factors have moderate to strong correlations that make selection of a unique set of variables for model specification difficult, and make missing variables a potential important source of bias. A fourth reason for complexity is that research has been unable to provide a stronger experimental base for identifying causative explanations for achievement, and thus there is no consensus on which variables should be included in models explaining achievement.       

This complexity associated with explaining achievement currently leads to disagreements among researchers concerning the preferred model specifications, associated choice of variables and statistical assumptions and methods for analysis (Grissmer and Flanagan, 2001). However, there is fairly widespread agreement on a number of analytic issues that relate to defining a framework for choosing background items.  A panel with research experience in developing models of achievement with NAEP and other data sets would be required to develop a consensus framework. But some of the following statements would be examples of a guiding framework, and represent what I believe to be widely accepted guidelines for research on achievement. A panel could provide a much more detailed set of guidelines. 

· Family variables explain the largest amount of variance in achievement for the U.S. or state populations of students

· Adequately controlling for family influence requires several variables describing family characteristics  

· Inadequate family controls (or no family controls in the case of simple uni-variate tabulations) can introduce significant bias into schooling effects due to the correlation between family and school variables.

· Family variables often have non-linear effects on achievement

· Social capital effects arising from community characteristics (and/or characteristics of families in the communities) must also be accounted for in achievement equations before unbiased school effects can be measured.

· Achievement equations that have adequate family and social capital controls must account for the significance differences in resources (in real terms) available to states, localities and schools before accurate effects from curriculum, teaching methods and other within classroom behavior can be measured

Such guidelines would serve to establish priorities among background items, serve as the basis for rejection of some questions and lead to a more coherent set of background items that can support valid research.  For instance, such guidelines would give top priority to insuring that family characteristics are sufficient and accurate enough to support research.  Defining what an adequate set of family variables is may require some research to explore the effects of alternate sets of variables on other coefficients in a model of achievement.
 

A second priority would be to collect variables measuring levels and types of expenditures. A research consensus seems to be forming that resources can make a difference if properly utilized and targeted, so the very large differences in resources available to schools must be accounted for in achievement models.  It may be only after accounting for family, social capital and differential resources that unbiased effects from curriculum and pedagogy can be measured. 

A final consideration for item selection is an assessment of the value of data collected outside NAEP for substitution or supplementation of NAEP background items. 

Utilizing Other Data Sources to Substitute or Supplement NAEP Data

There are three other data sets that could provide potentially valuable data that either substitutes or supplements NAEP background items. These data sets are the census data, the Schools and Staffing Surveys (SASS) and the Common Core of data collected by NCES.  

Use of Census Data

The choice of NAEP background items is partially limited by the willingness and accuracy of reporting by 4th and 8th grade students. While it is reasonable to expect 4th graders to provide accurately some family characteristics like race/ethnicity, family status (single or two parent), family migration, family size, labor force status and language items, they cannot provide accurate parental education, family income data or probably age of parents.  Unfortunately these three variables have strong and independent effects in achievement models when other family characteristics are included and would be a primary target for supplementation (Grissmer et al, 1994). 

Census data can be used in certain situations to substitute or supplement for missing or inaccurate family variables in NAEP.  Whether Census data can and/or should be used depends primarily on two factors, (1) whether Census data is available at the level of aggregation of the analysis, and, (2) whether Census data provides more accurate information. An advantage of Census data is that adults respond and response rates are high. A limitation of Census data is, of course, that it is only available every ten years, so extrapolations would be required for NAEP tests given between census collections. 

Census data is not available at the individual or school level- the primary sampling units used in NAEP. Privacy restrictions preclude obtaining census variables in the necessary detail for such small units. Some Census family variables can be obtained at the school district level, and are routinely provided by NCES in the common core data. The Census data at the district level is limited in the specificity with which it can describe actual families with children in school at given grades. 

Ideally such Census data would be able to identify the characteristics of families with children in 4th or 8th grade. However, for many school districts, only the characteristics of all families in the school district are available regardless of whether they have children or the age of the children. For instance, we could obtain the parental education of all adults in the district rather than the education of the parents of 4th or 8th graders. Although the education levels of all adults would certainly be different than parents of school age children, the bias introduced would depend on how strong the correlation is between the two variables, not necessarily on the magnitude of the difference. If, for instance, all Census parental education levels were uniformly lower across all districts, it would introduce little or no bias. 

At the state level Census data can provide detailed specificity on characteristics of families with children at the median age of 4th and 8th graders. Grissmer et al, 2000 generated such data for analysis of state NAEP scores at the state level of aggregation. 

There may be an interesting possible exception to the picture that Census data can be used only in more aggregate analysis.  Census data at the district or state level can also be added to school and individual level records. Such data would basically be the same for all schools and individuals within a given school district or state. Since most variance in family characteristics occurs between districts, it could be the case that adding such variables in disaggregate or multi-level analysis might provide more valid models. Some empirical work would be needed to determine whether such variables add explanatory power, and provide different coefficients for other variables. 

For variables that are collected both on Census and NAEP, the question is whether Census data is more accurate than NAEP data. The accuracy of some NAEP family items has been compared with Census data at the state level (Grissmer et al, 1998). Some differences should exist between accurately reported NAEP family data and Census because the Census contains families not included in NAEP.  The Census contains families with children in private schools, families excluded from NAEP due to Limited English Proficiency (LEP) or Individualized Education Plan (IEP). For typical states these exclusions are approximately 15 percent of Census families. The characteristics of these families would be different than average families, and thus NAEP and Census characteristics should differ.   

Comparison of NAEP and Census items for race/ethnicity and family type showed small differences that could be mostly accounted for by the difference in the samples (Grissmer et al, 1998). However, comparison of parental education levels showed dramatic inflation of parental education by 4th and 8th graders that cannot be accounted for by sample differences (see Appendix B). The inflation occurred mainly by assigning parents college degrees when they had only attended college without finishing a degree. The accuracy of assigning parents to non-high school and high school graduate with no college was moderately accurate. So combining the some college with college degree may provide more accuracy.  

It is important to realize that inaccuracy should not automatically exclude items from NAEP.  In the case of important variables like parent education, the information collected still contains important information that can improve model specifications when there are no other good alternatives. An analysis using alternate sets of family variables from Census and NAEP in achievement equations estimated at the state level showed little difference in estimated school coefficients (Pupil-teacher ratio, pre-kindergarten participation, teacher resources and teacher salary) when using NAEP parental education or census parental education (Grissmer et al, 1998). However, the significance of the results was higher with NAEP parental education perhaps indicating that it did not control as well for family characteristics. Adding the variable books in the home- an alternate NAEP family characteristic- did not affect schooling coefficients, and books in the home did not enter as significant after other family variables were entered indicating that it appears to add little explanatory power over the other family characteristics. Questions that probe books, magazines and newspapers in the home also may have the problem that it is the child’s achievement level that partially determines the availability of these resources.     

The inaccuracy of parental education is compounded by high non-response rates. Items that children report inaccurately also seem to have high non-response rates.  Non-response rates for 4th graders on parental education typically run over 30 percent. Non-response is also higher among lower scoring students making simple assumptions used to handle non-response invalid. 

Family income is an important predictor of achievement that cannot be accurately reported by students. Ideally the average family income for students taking NAEP would be available. There are two alternate measures of income available. NAEP collects eligibility for free or reduced price lunch.  Census data could provide state level average incomes for families with students in a given age range or district level income for all families regardless of whether they have children.  The disadvantage of free lunch is that it only provides a cutoff percentage, and does not contain as much information as mean income.  However, the advantage of free lunch over census data is that it reflects only income from parents of NAEP test-takers. It is an empirical question which measure would be more accurate, and how much including both measures would be useful.
 

Age of mother at child’s birth is a strong predictor of achievement that is not collected by NAEP. The children of younger mothers, particularly teen mothers, have lower scores, other things equal. Obtaining this data from Census can be done at the state level for specific families with children within a given range. However, it cannot be obtained at the district level or below due to privacy restrictions. A field test should try to ask children directly- probably in age categories- to determine how accurately they can provide this information. Since there are no good alternatives from other sources, it may add to explanatory power even if somewhat inaccurate. So it should probably be added to background items. 

NCES Common Core of Data

A significant gap in NAEP data for research purposes is information on educational expenditures and how they are utilized.  It is possible to obtain such data directly from alternate data sources at the district and state level, but not at the school level. The common core of data collected by NCES has district level expenditures per pupil that could be attached to NAEP data. State level expenditures per pupil are regularly published in the Digest of Educational Statistics. However, research suggests that how resources are utilized is as important as the level of expenditures per pupil (Grissmer et al, 2000). So per pupil expenditures are not sufficient. 

Grissmer et al, 2000 showed that 6 variables account for 90 percent of the variance in how expenditures are utilized across states.  These variables are average teacher salary, pupil-teacher ratio, percentage of students in public pre-kindergarten, a measure of the adequacy of teacher resources, percentage of LEP and IEP students and per pupil transportation cost. A measure of the adequacy of teacher resources is available on the NAEP background survey. The remaining variables can be obtained from supplementary data sources including the common core data, state publications of district expenditures or district administrative offices. Such data are also routinely available at the state level and should be added to NAEP files.     

Ideally, these variables would be collected for the previous eight years since it is resources since school entry that affects achievement. But collection of these variables at the district level in conjunction with NAEP administration would not add much to administrative costs, but would add considerably to the value of NAEP for research purposes. Since the differences in school level expenditures within school districts are mostly due to differences in the education and experience of teachers and/or pupil/teacher ratios, consideration should also be given to collecting school-wide averages for these variables.

The common core of data dates back to at least 1986, and a longitudinal file has been created of the annual data. So it could provide data for previous years by district. Census data from 1990 and 2000 is also merged with this data to provide family characteristics at the district level. Finally, this data set has information on private school participation that is often used as a control variable to take account of the non-random selection of students into private schools. This common core of data and the associated mapping of 1990 and 2000 census variables should also be evaluated by a panel for items to be merged with NAEP data at the district level. 

Schools and Staffing Survey (SASS) 

At the state level, there are some additional possibilities for supplementing NAEP data. The Schools and Staffing Surveys (SASS) collect a wide range of data from representative samples of teachers and principals in each state that could be used in conjunction with NAEP state level analysis.  There have been four SASS surveys dating from 1987-88, so these surveys would cover the period of state NAEP testing. Samples of teachers within states are approximately 1000 or over. Since state data is only collected at 4th and 8th grade, teacher and principal responses at elementary and middle school would be useful. Response rates and sample size may begin to be an issue with SASS data that focuses only on elementary and middle school. But the SASS contains an extremely rich set of data that could prove useful to research with NAEP. These items could include:

· Teacher autonomy in various dimensions

· Principal evaluations of teacher quality

· Teacher migration and turnover

·  Pedagogical measures

· Measures related to reform behavior

· Degree of problems in schools and communities associated with drugs, alcohol, violence, safety, and absenteeism

· Class size in lower grades    

A research panel should evaluate items on the SASS surveys for their value in NAEP research and a subset of items from SASS should probably be added to the NAEP data set. 

A Simple Parent Questionnaire 


Consideration should be given to a simple parent survey given to parents of NAEP students to improve NAEP family characteristics. Some of the other data collections mentioned above administer very long questionnaire to parents, so precedent exists to link achievement tests with parental surveys. For NAEP, a questionnaire of 10 questions or less would be sufficient to collect such data. The data collected would be similar to data collected from 1 in 6 Americans during the Census.




Additional information about the value of such a survey could be obtained in two ways. Some research with currently available data could partially determine how valuable such data would be for research with NAEP. A limited field test of such a questionnaire could also provide estimates of additional burden, response rates and costs of this data collection. Consideration should be given to undertaking these two activities in order to evaluate the option of a simple parent survey.  

Enhancing NAEP’S Research Value Through Changes in Sampling

A School District NAEP Sample 


Here we focus on one option that might improve the research possible with NAEP data. If NAEP could become a school district sample rather than a school sample, then historical data from school districts (not available at the school level of aggregation) would reflect more accuracy at the student level. The primary change would involve sampling fewer students per school, and more schools per district. 

 
A district level sample would also result in improved family variables in NAEP data, since Census data would be available for most school districts. Currently, family variables in NAEP cannot be improved with Census data at the school level because privacy concerns prohibit their use within school areas. A school district sample would also address another NAEP deficiency—namely, the absence of several educational policy variables not available at the school level such as per pupil spending. A much wider and better-defined set of educational policy variables is readily available at the school district level and is already collected. Thus, a school district, rather than school level, NAEP sample would be desirable from the standpoint of improving family controls and educational policy variables.  

 
A straightforward random sample of students at the district level would involve additional administrative costs, because the district-wide student universe would be needed and administration of tests would have to occur across many schools or involve assembling students from many schools in a central location. Such a sample would also have the disadvantage that, while Census and educational policy data would be available at the district level, certain school level characteristics obtained from student data at the school level would be missing. 

For instance, the school level sample of students is often used to define the characteristics of peers and their families. So a tradeoff would occur with a district sample in that the educational and family characteristics would improve, but less would be known about some of the local, school level characteristics. Much of this missing school level data could probably be collected using enrollment data available at the school level. For instance, instead of using the sample of 20 students per school to estimate percentage minority, this figure would be obtained from school-wide enrollment data.  


Another change that would occur with a district sample would be that the sample of teachers surveyed would increase substantially. Currently, a typical classroom sample is 10–25 students, and a single teacher survey is collected. In a district sample, there would be few students selected from the same classroom, so the teacher sample would approach more closely the size of the student sample. The larger teacher sample would have some advantages besides increased size.  The desired teacher variables are the characteristics of all teachers of the students from the time they entered school. The current teacher sample of one to two teachers per school, since it is a very small sample, is a very weak proxy for the characteristics of teachers at the school or the characteristics of all previous teachers of the students. Obtaining a much larger sample of teachers at the district level would provide a better proxy for the kinds of teachers likely to have taught in the district.  

It may be possible to combine school level and district sampling to obtain a reasonable sample for each. About one-half of public school districts have fewer than 1,000 students and have only one or two elementary schools per district. Thus, this sample of school districts would be close to the size of a school sample. However, these districts constitute only about 6 percent of total students. At the other end of the spectrum, there are about 300 districts with over 20,000 students, which account for nearly one-third of all students. In these districts, the number of schools ranges from about 30 to over 600. In most of these districts, a district sample could be drawn based on samples of schools, with 5–10 students per school. The remaining 60 percent of students are in school districts where some limited clustering by school could occur, but a sound district sample would probably have to include students from most schools.  

However, it may be feasible to design a joint district- and school-based sample that samples fewer students per school. Such a sample would have several analytical advantages. It would contain an additional hierarchy in the sample—the district level where extensive and better data exist on families and schools. It could still contain school-based samples, but with fewer students per school. It would also enlarge the number of teachers surveyed. Such a sample design would, however, entail additional costs since more schools would be sampled, district samples would require more effort at developing universe files, and more teachers would be surveyed.  

The question is whether the analytical advantage would be worth the additional cost. To answer this question, we suggest a two-stage feasibility analysis in which a preliminary assessment by a group of statisticians and researchers would be performed to see whether serious barriers exist, to develop preliminary cost estimates, and to better define the analytical advantage. This group would either recommend a more detailed study and assessment or make the judgment that the analytical advantage is probably not worth the cost. 

One of the chief advantages of moving to a district sample is that comparisons of scores could be made for major urban and suburban area school districts. It is the urban school systems that pose the largest challenge to improving student achievement, and being able to develop models of NAEP scores across the major urban school districts could provide critical information in evaluating effective policies across urban districts. The sample sizes would be much larger than at the state level and could be expected to provide more reliable results than for states. A small sample of urban school districts was included in the 2002 data, and this should provide information concerning the additional costs of district level sampling. 

Drawing Research Samples Directed Toward Specific Research Questions

A significant enhancement of NAEP as a research tool would occur if NAEP were administered to selected samples of students chosen outside the normal sampling process, but chosen to address specific research issues.  For instance, administering NAEP tests to students in specific school reforms would allow evaluation of the effects of such school based reform in conjunction with the wider NAEP sample. Since there are several different whole school reforms, a well-designed NAEP sample could provide an evaluation of several reforms. Such research-motivated samples would take advantage of the entire NAEP data collection to essentially choose “control” schools or sets of students. Such an evaluation would be based on sophisticated statistical comparisons of achievement for students in reform schools compared to students with statistically identical family, resource and other characteristics.

In one sense the sample of private schools and future inclusion of charter schools fit into this genre.  But there are scores of possibilities for evaluating reforms, policies or programs that might be useful. These kinds of evaluations would also be much less expensive, and analytically more sound than many current ongoing evaluations. 

Since there would be limitations on resources and additional burden associated with NAEP, a panel would be needed to sort through possible research evaluations and choose only a few.  Again, a research panel would probably best do this job.     

Summary and Recommendations


NAEP data appears to have unique characteristics that potentially provide comparative advantages for research and informing policy compared to other nationally representative data sets that contain achievement data. These advantages stem mainly from its consistent collection on three age groups from 1970, its large sample sizes, its representative state samples, breadth of subjects and sophistication of procedures from design to scoring. 


NAEP’s comparative research advantage appears to be in (1) developing explanations for achievement from 1970-2000- a period when substantial changes were occurring in families, communities, schools and educational and social policies, (2) research on achievement of minorities and disadvantaged students, (3) research on the effects of state resource levels, resource utilization and reform initiatives, and (4) research on subject knowledge outside reading and math. These research areas should probably receive priority when designing and choosing NAEP background items.  NAEP data can be significantly improved for research while maintaining the validity of data collection for monitoring purposes. However, an improved process and structure is needed to establish a framework for data collection for research purposes.  


The weakness of NAEP for research and policy analysis stems historically from a focus on its primary purpose of monitoring achievement among groups and over time. This purpose can be fulfilled without collecting extensive information that is needed to do research with NAEP. Although background items were collected with NAEP data that were not needed for simple monitoring, and appeared to have research purposes, these background items did not flow from an analytic framework that is needed to support research. 

The result was a lack of good family characteristics, resource and expenditure information and many questions that could not be supported based on previous research. Many of the items appeared to stem from fairly simple uni-variate hypotheses linking achievement directly with the item.  However, research has shown in a quite compelling ways that explanations for achievement require sound family characteristics and resource data before any compelling linkage can be made with many of the types of variables collected by NAEP. 


Even with the flawed process, NAEP has been utilized in important published research and scholarly books to study a variety of important public policy issues. This utilization has occurred and would likely continue despite the fact that the background questions did not originate from a comprehensive or coherent framework designed to answer research or policy questions. Its utilization for research partly stems from a design that supplied some basic variables commonly utilized in research and from the use of supplementary data from other sources that partly have been utilized to “fill the gaps” left by NAEP background questions. 


But substantial improvements can be made to make NAEP more valuable for research. Instituting a research panel that aids NAGB in improving NAEP as a research tool appears critical. Such work should be done primarily by a panel of researchers who have done research with NAEP data or other data sources directed toward explaining differences among groups and changes over time in achievement. Such a panel would serve several purposes-  all directed toward enhancing NAEP as a research tool. These functions include, (1) developing a framework to guide the selection of NAEP background items, (2) selection of data from other data sources, and,  (3) recommending possible sampling changes that enhance research. 

This process was started in the 1996 test and resulted in a stronger set of items than present in previous tests.  However, much additional work is needed to develop a broader, but more prescriptive framework. In developing this framework, the panel should address four issues:

· What is NAEP’s comparative research advantage with respect to other data sets that collect achievement data?

· What does previous research on achievement suggest as analytic guidelines for choosing and designing NAEP background items? 

· What data from other data sources can be used to substitute or supplement NAEP data for research purposes?  

· Are there alternate sampling plans that would improve NAEP’s research value without risk to its monitoring function? 

A very detailed framework would emerge from answering these questions that could provide a coherent and analytically sound set of background items and supplementary data to support research, as well as sampling recommendations. Such a framework would also provide the basis for eliminating a significant number of existing questions that appear to have little sound research rationale. Such an analytic framework would probably place priority on first improving family characteristics and resource data since the validity of inferences made on more pedagogical variables and other variables currently collected on NAEP is problematical without them. 

The value of NAEP in research can also be substantially improved by utilization of variables from other data sources.  These variables should be chosen and added to future NAEP data sets.  The important supplementary data sources are the census, the Schools and Staffing Survey and the NCES Common Core of district level data. These data sources can significantly strengthen the data on family characteristics, expenditures, school climate and teachers. 

Finally, it may be possible to alter NAEP samples in a way that enhances research without risking its validity in monitoring achievement. School district based samples rather than school samples would have significant analytical advantage.  NAEP could also be used to support critical evaluations of whole school reform and many other initiatives through collection of research bases samples. Such evaluations may be less costly and analytically more sound than some ongoing evaluations. A panel could help evaluate and assign priorities to these kinds of sampling issues and research questions.   

Finally, I would also recommend that a separate set of research CD’s be developed and released with NAEP data in addition to the CD’s mainly devoted to reporting of scores. It would also be possible to develop research CD’s for previous NAEP tests also.     
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Appendix B—Accuracy of NAEP Family Variables

The 1990 Census data was used to check the accuracy of the student reported NAEP family variables. We derived a set of family variables (parent education level, family income, race/ethnicity, and family type) for each state from the 1990 Census for families with students at the NAEP ages. For 4th grade students we chose 8-10 year old students, while for 8th grade we chose 12-14 year old students.  We chose a somewhat wider age range in order to increase the sample size of minority populations in small states. 

Not surprisingly, Census and student reported NAEP data on race/ethnicity and family type (single vs. two parents) shows strong agreement (correlation of .95 and above).  However, we found major differences between student reported parental education and parent reported education from the Census,  particularly for 4th grade students (See Table B.1). About one-third or more of 4th grade students do not report parental education and the non-reporting is higher for disadvantaged and minority students. Table B.1 shows for those responding the 4th grade NAEP estimates for highest parental education level compared to the Census estimates for families with 8-10 year olds. The percentage of 4th grade NAEP students reporting a parent with a college degree is 58 percent compared to 26 percent in the Census.   The difference between NAEP and Census varies considerably by state from 20 percentage points to almost 40 percentage points, so the amount of inflation appears to depend on student characteristics.  

There are corresponding underestimates for parents with no high school education, high school only, and some post high school education.  Generally the estimates are closer for the first two categories than the latter. Parental education is the strongest family variable correlated with achievement. Given the non-randomness of both missing data and bias in reporting, using the NAEP reported parental education data may be problematical in any analysis of NAEP data.   

Accuracy of Census Variables 

Some of the difference between Census and NAEP may reflect the fact that Census data derived for families with children of similar ages as NAEP test-takers does not reflect completely accurately the family characteristics of actual NAEP test-takers. NAEP state samples exclude private school students, some disabled and limited English students and non-participants—all of whom are sampled on Census files (See Appendix D for data on the NAEP exclusions). The 1990 Census data also will not reflect the demographic changes in the NAEP test-taking population from 1990-1996. In addition, the NAEP sample will reflect normal sampling variation from test to test. 

Census data would be a representative sample of NAEP test-takers only if exclusions, non-participants, private school students and demographic changes were random— certainly not the case.  Our analysis of these differences (Grissmer, et al, 1998) shows that the small differences between NAEP and Census in race/ethnicity and family type primarily arise from non-random exclusions in the NAEP sample, while the large differences in parental education are primarily due to inaccuracy in student reporting and bias in missing data. 

The NAEP variables where they are accurately reported tend to be better variables than Census variables since they better reflect the actual sample of public school students taking the test. The NAEP and Census estimates by state for race/ethnicity and family type are very similar, but the differences seem to be accounted for by NAEP exclusions. So the NAEP estimates actually reflects these family characteristics of the test-taking samples by state better than Census estimates. 

The Census variables tend to be much better variables in the case of parental education because of the non-uniformly inflated values given by students. The Census reported family income is probably a better measure of income than free lunch or Title I participation because it not only contains more information about income distribution, but also because changes in eligibility requirements occur in these programs over time that is not related to real income changes. However, the Census estimates of education and income can be adjusted to better reflect the NAEP test-taking population in each state by adjusting the state estimates using the racial/ethnic make-up of each test-taking population.

Table B.1-NAEP and Census Estimates—-Highest Parental Education for Fourth Grade Students

	
	No High School School
	  High School
	Some College
	 College Degree

	STATE
	NAEP
	Cens
	Diff
	NAEP
	Cens
	Diff
	NAEPEP
	Cens
	Diff
	NAEP
	Censu
	Diff.

	Alabama
	11.3
	14.4
	-3.1
	26.8
	34.5
	-7.8
	12.7
	29.5
	-16.9
	49.3
	21.5
	27.8

	Arizona
	7.1
	17.3
	-10.2
	19.6
	26.2
	-6.5
	14.3
	35.9
	-21.7
	58.9
	20.5
	38.4

	Arkansas
	10.6
	13.5
	-2.8
	27.3
	39.7
	-12.4
	13.6
	28.0
	-14.4
	48.5
	18.9
	29.6

	California
	9.1
	20.1
	-11.1
	14.5
	22.4
	-7.8
	12.7
	32.7
	-19.9
	63.6
	24.8
	38.8

	Colorado
	6.3
	8.0
	-1.6
	15.9
	24.1
	-8.2
	14.3
	36.8
	-22.5
	63.5
	31.1
	32.4

	Connecticut
	6.2
	10.1
	-4.0
	15.4
	25.5
	-10.2
	10.8
	26.7
	-15.9
	67.7
	37.7
	30.0

	Delaware
	7.7
	9.2
	-1.5
	21.5
	31.6
	-10.1
	10.8
	29.5
	-18.7
	60.0
	29.7
	30.3

	Florida
	6.5
	13.5
	-7.0
	21.0
	29.8
	-8.8
	12.9
	32.6
	-19.7
	59.7
	24.1
	35.5

	Georgia
	7.5
	15.3
	-7.8
	26.9
	35.0
	-8.1
	10.4
	27.0
	-16.6
	55.2
	22.7
	32.5

	Idaho
	5.0
	7.2
	-2.2
	20.0
	23.8
	-3.8
	15.0
	40.7
	-25.7
	60.0
	28.4
	31.6

	Indiana
	9.1
	9.5
	-0.4
	27.3
	36.0
	-8.8
	12.1
	32.1
	-20.0
	51.5
	22.3
	29.2

	Iowa
	4.6
	4.4
	0.2
	20.0
	31.7
	-11.7
	13.8
	37.6
	-23.7
	61.5
	26.3
	35.2

	Kentucky
	15.2
	14.6
	0.6
	30.3
	38.6
	-8.3
	13.6
	27.2
	-13.5
	40.9
	19.6
	21.3

	Louisiana
	9.1
	17.4
	-8.4
	24.2
	37.1
	-12.9
	12.1
	26.1
	-14.0
	54.5
	19.3
	35.2

	Maine
	6.2
	5.9
	0.3
	24.6
	34.7
	-10.1
	13.8
	30.3
	-16.4
	55.4
	29.2
	26.2

	Maryland
	6.2
	8.8
	-2.6
	18.5
	29.1
	-10.6
	12.3
	29.1
	-16.8
	63.1
	33.1
	30.0

	Massachusetts
	3.0
	10.2
	-7.1
	16.7
	25.7
	-9.0
	10.6
	30.2
	-19.6
	69.7
	33.9
	35.8

	Michigan
	4.7
	8.4
	-3.7
	21.9
	29.7
	-7.8
	14.1
	37.9
	-23.8
	59.4
	24.0
	35.4

	Minnesota
	3.4
	4.4
	-0.9
	20.7
	27.5
	-6.8
	10.3
	39.0
	-28.6
	65.5
	29.1
	36.4

	Mississippi
	11.9
	21.4
	-9.5
	26.9
	33.3
	-6.4
	9.0
	27.5
	-18.5
	52.2
	17.8
	34.4

	Missouri
	7.7
	9.3
	-1.6
	23.1
	34.1
	-11.0
	13.8
	32.0
	-18.2
	55.4
	24.6
	30.7

	Nebraska
	4.5
	4.9
	-0.3
	19.7
	26.0
	-6.3
	16.7
	41.2
	-24.5
	59.1
	28.0
	31.1

	New Hamp
	4.5
	5.2
	-0.7
	19.4
	26.9
	-7.5
	13.4
	31.8
	-18.4
	62.7
	36.1
	26.6

	New Jersey
	4.3
	9.9
	-5.5
	15.9
	28.2
	-12.3
	11.6
	25.7
	-14.1
	68.1
	36.2
	31.9

	New Mexico
	11.3
	14.9
	-3.7
	24.2
	31.2
	-7.0
	14.5
	32.1
	-17.5
	50.0
	21.8
	28.2

	New York
	6.3
	13.9
	-7.6
	17.5
	29.2
	-11.7
	11.1
	29.2
	-18.1
	65.1
	27.7
	37.4

	N Carolina
	8.7
	13.8
	-5.1
	23.2
	32.3
	-9.1
	13.0
	31.3
	-18.3
	55.1
	22.6
	32.5

	North Dakota
	4.6
	3.6
	1.0
	18.5
	20.7
	-2.2
	10.8
	45.4
	-34.7
	66.2
	30.3
	35.9

	Ohio
	7.6
	9.2
	-1.6
	25.8
	35.4
	-9.6
	12.1
	31.7
	-19.5
	54.5
	23.8
	30.8

	Oklahoma
	7.6
	10.8
	-3.3
	24.2
	31.0
	-6.7
	15.2
	34.4
	-19.2
	53.0
	23.8
	29.2

	Pennsylvania
	6.1
	8.7
	-2.6
	24.2
	38.0
	-13.7
	13.6
	26.7
	-13.0
	56.1
	26.7
	29.4

	Rhode Island
	8.3
	13.4
	-5.1
	18.3
	27.7
	-9.4
	13.3
	28.6
	-15.3
	60.0
	30.3
	29.7

	S. Carolina
	7.7
	14.7
	-7.0
	26.2
	34.4
	-8.3
	10.8
	29.4
	-18.6
	55.4
	21.5
	33.8

	Tennessee
	11.6
	13.3
	-1.8
	26.1
	36.1
	-10.1
	13.0
	27.9
	-14.8
	49.3
	22.6
	26.6

	Texas
	11.5
	19.9
	-8.5
	21.3
	27.2
	-5.9
	13.1
	30.1
	-17.0
	54.1
	22.8
	31.3

	Utah
	4.9
	4.7
	0.2
	16.4
	19.1
	-2.7
	13.1
	39.8
	-26.7
	65.6
	36.4
	29.2

	Virginia
	8.5
	10.5
	-2.0
	19.7
	27.3
	-7.6
	11.3
	31.0
	-19.7
	60.6
	31.2
	29.3

	West Virginia
	11.8
	12.8
	-1.1
	30.9
	42.2
	-11.3
	13.2
	25.3
	-12.0
	44.1
	19.7
	24.4

	Wisconsin
	4.8
	7.1
	-2.3
	23.8
	33.7
	-9.9
	15.9
	33.7
	-17.8
	55.6
	25.5
	30.0

	Wyoming
	6.3
	5.7
	0.5
	18.8
	27.5
	-8.7
	17.2
	41.5
	-24.3
	57.8
	25.4
	32.5

	Average
	7.5
	11.0
	-3.5
	21.9
	30.6
	-8.7
	12.9
	32.1
	-19.2
	57.7
	26.3
	31.4

	Std. Dev
	2.8
	4.7
	3.3
	4.2
	5.3
	2.6
	1.8
	5.0
	4.6
	6.6
	5.3
	3.8
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ENDNOTES

� The Scholastic Aptitude Test (SAT) does not collect nationally representative samples, and has several other significant flaws that make it seriously deficient for research (See Grissmer, forthcoming; Grissmer et al, 2000; Rock, 1987; Advisory Panel, 1977; Gohmann, 1988; Felter, 1991; Powell and Steelman, 1996; Hauser, 1998)  


� The term “systemic reform” has been used to refer to a wide variety of such reform initiatives (See Vinovskis, 1996 for a discussion of the concept and use of the term “systemic reform”). 


� See Grissmer et al, 1998 for an example of this kind of exploration with NAEP family variables. 


� Recent empirical work at RAND using Illinois district data shows that free lunch is a stronger predictor of achievement at the district level than average family income from Census. However, both enter significantly when included probably indicating that either one alone does not account for the full effect of income. 


� This section was taken form Grissmer et al, 1998
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