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The primary purpose of NAEP is to accurately and fairly monitor achievement over time and accurately and fairly compare achievement across states and important sub groups of students.  These objectives seem to imply two categories of non-cognitive data that needs to be routinely collected in NAEP.  The first category is the data necessary to estimate scores for each reporting subgroup. The second category is whatever additional data is required to insure accuracy and fairness when comparing scores over time or between subgroups. While the data required for reporting subgroups is fairly straight-forward, the second category of data required to insure accuracy and fairness is more complex. Since any research done using NAEP data also requires accuracy and fairness, this paper first addresses this category of data. 

The paper then addresses the issues associated with using NAEP for research purposes. Review of previous research with NAEP and other national and state data collections that measure achievement suggests that there are important, but limited sets of research questions for which NAEP data offers unique advantages. The review also suggests that most of the non-cognitive items currently collected are not necessary to carry out sound research, and some items may require only periodic collection. Maintaining a core set of items on each test is sufficient to support most research that is appropriate for NAEP. NAEP data can also be enhanced for research purposes without collecting additional background items through addition of supplemental data from other data sources, and changing the sample to a district, rather than school based. There are finally important studies that could be designed into NAEP requiring one-time data collection. We discuss each of these topics and procedures and criteria for using NAEP for research. 

________________
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Data Requirements for Fair and Accurate Reporting


Although the estimation and reporting of NAEP scores might seem relatively simple at one level, there are several statistical procedures necessary between the raw scores and final reported scores that improve the accuracy and fairness of reporting. These procedures often can require non-cognitive data that go beyond that collected for reporting categories. The non-cognitive data that supports these procedures for fair and accurate reporting needs to be collected on each NAEP and probably deserves a separate category. Three of these procedures are the IRT scaling procedures necessary to produce score estimates, weighting procedures for non-participation and adjustments of scores for factors not related to real academic gains.  


In order to minimize the burden of testing on students, and also to test as wide a domain of learning as possible, no individual student is administered a complete set of items, and each student has different items on a test. Individual and aggregate scores have to be estimated using IRT scaling procedures given the particular set of questions each student received. The IRT scaling procedures currently utilize many non-cognitive items to increase the accuracy of the estimates. 


Some schools and students chosen in the sampling procedures do not participate in tests. Since these schools and students not participating may not have the same scores as those participating, it is necessary to weight the data to obtain fair and accurate score estimates. For instance, one state may have non-participating schools that have poor scores, while another state has full participation. It would be unfair to compare the un-weighted scores for these states since the difference would be partly due to non-participation. Weighting procedures can be done in a variety of ways, but some of the ways to correct for non-participation utilize non-cognitive items to enhance accuracy. 


Finally, many students are excluded from NAEP if it is judged that they cannot participate in a meaningful way. Exclusions are granted for Limited Language Proficiency (LEP) and Individualized Education Plans (IEP).  Achievement changes over time and differences in achievement between states and subgroups should ideally not be affected by changes or differences in exclusion rates, but rather reflect real changes and differences in achievement among similarly selected students. However, since students excluded usually have low scores, a greater exclusion of students can raise achievement scores. In order for the exclusion process to be fair, the criteria and procedures for exclusion should be uniform over time and between states and subgroups of students.  Uniform exclusion procedures insure fairness in comparisons.


Statistical procedures can be used to test whether exclusion rates are uniform across states and subgroups, and over time. Adjustments to scores can be estimated using these procedures to correct for non-uniformity of exclusion criteria.  These adjusted scores can provide more accurate score estimates both for reporting and interpretation, and for research purposes. These procedures also often utilize non-cognitive items that go beyond data necessary for reporting categories. 


These are also other adjustments that might be made to NAEP data for reporting and/or research use that would provide better fairness and accuracy.  For instance, students across states can take tests at different times.  Some may test at the beginning of the testing window, while others test near the end of the window with as much as a two month difference in testing.  Students tested later in the year will score higher, other things equal, than those tested earlier. Adjustments can also be made for these differences.

In general, a review should be made of the use of non-cognitive items in these procedures that insure accuracy and fairness in reporting before non-cognitive items are eliminated from NAEP tests. The items that are essential for these procedures should be maintained on each NAEP test.  


NAEP Supported Research and Policy Analysis

Previous Use of NAEP in Research and Policy Analysis   

Has NAEP been utilized to address important research questions with quality research? 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. 

Such studies point to a strong comparative advantage of NAEP, namely, that it is the only representatively sampled data on achievement from 1969-2002 in existence, and thus important historical questions about the effects of changing families, communities and schools on achievement almost mandate NAEP data. Without NAEP data, it is unlikely that the significant narrowing of the black-white score gap would be known and its possible causes the subject of research.  

NAEP data has also been used to evaluate the effects of differences in state resources, systemic reform initiatives, differential opportunity for learning and other educational policies on state achievement. Raudenbush et al, 1999 utilized NAEP data using hierarchical linear models to estimate the effects of family, neighborhood and school effects on achievement. This paper also made estimates of the differences in opportunity to learn across states.  Grissmer et al, 2000, Grissmer and Flanagan, 2001; Flanagan and Grissmer, 2002a; Flanagan and Grissmer, 2002b utilize 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. 

Such research has concluded that the rates of improvement in achievement varied markedly across states in the 1990s, and that changing resources or demographics cannot account for the gains in the states with most rapid improvement. Estimates are also made of the effect of levels of resources and particular uses of resources on achievement across states. This research also points to a second strong comparative advantage of NAEP data. State NAEP data is the only data that samples representatively from students in a state, and thus NAEP alone can be used to monitor and explain differences in scores and achievement trends across states. 

Review of research studies using NAEP suggest that only a small proportion of the non-cognitive items collected with NAEP have been utilized in research, and such research has often supplemented the NAEP data with data from other sources.  Many non-cognitive items originated in previous decades and thus often do not reflect more recent research experience and the more complex picture emerging of the factors associated with achievement. Most of these items would be difficult to justify in any sound research design today. 

At the same time, many of these items have been utilized in simplistic ways to imply direct, causative relationships with achievement while ignoring the complex statistical relationships between these factors and other, stronger factors linked to achievement. NAEP reporting procedures have often encouraged these simplistic associations by presenting one-way tabulations of many of these variables in reports. For instance, tabulation of achievement by hours of TV watched, type of reading instruction or books read per week. 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.  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. 

A review of the previous use of NAEP in research suggests four main conclusions:

· NAEP non-cognitive data has supported a limited amount of important and sound research that could not be done with other data,

· NAEP data has also been misused to support simplistic and weak research.

· Research done with NAEP has only utilized a relatively small proportion of the non-cognitive items collected with NAEP. 

· Research with NAEP data has often used supplemental data from other sources of data like Census, the Common Core of Data (CCD) collected by the Department of Education and other data sources.  

These conclusions would suggest that  (1) research should be a valid secondary objective of NAEP data collection as long as such data collection has a minimal impact on the primary objectives, (2) that data collection to support research be reviewed for scientific validity, the importance of the research and to verify that such research cannot better be done with other data bases, and, (3) that non-cognitive items could be reduced considerably without compromising sound research. 

NAEP’s Comparative Advantage for Research and Policymaking 

NAEP should not be utilized for research if other data collections can be utilized that can support equivalent or better research. Over the last 40 years that have collected data from nationally representative samples of students that administered achievement tests.
 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. 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

In addition, achievement data is widely collected across grades and subjects in almost every state.  By 2005, each state will be testing all eligible students in grades 3-8 in reading and math. This data is increasingly able to be linked from one grade to another by student enhancing its research potential. However, very little background data for research is collected with this 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. That is, are there some types of important research that can ONLY be carried out with NAEP data?  NAEP should not be used when other currently collected data can better support research. Narrowing the focus of research with NAEP will allow a more parsimonious and coherent set of background items. 

NAEP appears unique in the following respects from the other data collections above and its comparative advantages mostly flow from these unique aspects. There is important research that can only be addressed with NAEP data and associated non-cognitive research items. 

· 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 associated achievement score gaps with white students that require large sample sizes in order to study more detailed subgroups within each population, (4) support research on national achievement in science, civics, history, geography and writing.  

Suggested Procedures and Guidelines for Non-Cognitive Items for Research

Given that NAEP has a limited, but important role in research on education, procedures are needed to (1) determine the set of core non-cognitive items that would be necessary for almost any research, and (2) review proposals for research with NAEP that would require any additional; non-cognitive items.  

An ongoing scientific review panel is needed to initially evaluate non-cognitive items and identify a core set that would be necessary for most research. These items would appear on each NAEP. An ongoing panel would also be needed to review candidate research with NAEP that would require additional non-cognitive items. Such a panel needs guidelines from the NAGB Board for making such decisions. 

Based on the previous sections, these guidelines should include the following: 

· Whether the research is important in the context of other ongoing research?

· Whether the research can be carried out with other data sets? 

· Whether the research design and associated data collection meets scientific criteria? 

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

The complexity associated with explaining achievement currently leads to disagreements among researchers concerning scientifically valid model specifications, associated choice of variables, and statistical assumptions and methods for analysis (Grissmer and Flanagan, 2001). These disagreements may lead to differing choices of non-cognitive items, and on the scientific merits of various candidates for research. 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 accepted scientific criteria 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. 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.  

ALternate ways of enhancing research value of NAEP

Here we focus on two options that might improve the research possible with NAEP data. The first option to change the sampling framework from school to district would make available more and better quality data on most family, school resource and school policy variables than is available at the school level. It would enhance the research value without adding any non-cognitive items since the Department of Education maintains an extensive set of historical and ongoing data on each school district in the nation that could be added to the NAEP data. The second option would utilize NAEP for important research that would require periodic or one-time data collections.  


Changes in Sampling

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) could be utilized with NAEP. The primary change would involve sampling fewer students per school, and more schools per district. 

 
A district level sample could 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. 

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. 

Periodic and One-time Data Collections for Research 


Three categories of non-cognitive data items have been suggested that would be collected on each NAEP: 

· Items required for reporting

· Items required for fairness and accuracy

· Core set of items for research

Beyond these categories, significant research possibilities exist that would require:

· Periodic collection of non-cognitive items

· One-time collection of additional non-cognitive items

· One time collection of additional cognitive and non-cognitive items

Some of the non-cognitive items previously collected on NAEP were behavioral, non-intrusive and valuable in monitoring conditions in classrooms, schools, community and homes.  Measures of opportunities to learn are a good example. Since research has linked achievement scores to the combined influence of families, communities, and schools, it may be important to periodically monitor such changes.

NAEP data also is the best source for measures of child well being collected during the primary and secondary 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 almost no measures of well being has been collected consistently for children between birth and adolescence.  Thus NAEP fills an important void. NAEP is the only source for some of these important measures, but they do not need to be collected on each application for monitoring purposes.

 It is also possible that certain sound and important research proposals would require a one-time addition to the non-cognitive items. This would likely be research that extends previous research that utilized the core research items. These additional items could be previously collected items or completely new items. 

A significant enhancement of NAEP as a research tool would occur if it were possible to have NAEP administered to selected samples of students chosen outside the normal sampling process, but rather 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 has been utilized in important published research and scholarly books to study a variety of important public policy issues. This utilization stems from some unique characteristics of NAEP data that provide comparative advantages compared to other nationally representative data sets. However, NAEP also has important limitations for some kinds of research and policy questions, and other data sets are superior to NAEP in these areas. NAEP research should be confined to research for which a clear comparative advantage exists over other sources of data.

Previous research has utilized only a small proportion of the currently collected non-cognitive items.  Most of these items cannot be readily justified by research and only a core set of items should be collected with each NAEP to support research. Research with NAEP can also be supported by adding data from other data sources, and thereby substituting for items collected on NAEP. Changing the sampling procedures used in NAEP from school based to district based would considerably enhance the value of the supplemental data available. The richest sources of data on schools, families and communities exist at the district level, and this data would become usable if sampling procedures were changed. 

While a core set of non-cognitive items should be collected to support research, consideration should be given to collecting some items periodically. NAEP is the source for important non-intrusive, behavioral measures of child well-being and conditions in classrooms, schools, communities and families. NAEP is the only source of many of these measures collected from the 1970s.  Periodically, these measures should be added to NAEP. Finally, NAEP offers unique opportunities for some research that might require either a one-time expansion of non-cognitive items, and/or extending the sample of students who take the NAEP.   

A panel consisting mainly of researchers is needed to perform several functions and make recommendations to the NAGB Board. This panel would be responsible for choosing the core set of items needed for fairness and accuracy and for research. These items would be continued and be gathered on each NAEP. IN addition, this panel would review all proposals for periodic or one-time additions to non-cognitive or cognitive items.  The Board should adopt a set of guidelines for such a panel. In addition to the basic guidelines for non-intrusiveness, the following are suggested guidelines for such a panel  

· Whether research or additional data collection would impact the accuracy and fairness of NAEP achievement scores. 

· Whether the research is important in the context of other ongoing research?

· Whether the research can be carried out with other data sets? 

· Whether the research design and associated data collection meets scientific criteria? 

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

NAEP can make important, but limited contributions to research while not significantly impacting the accuracy and fairness of scores, and significantly reduce the number of non-cognitive questions and the associated burden of students, teachers and principals. However, the choice of what to keep and what to eliminate needs to be done carefully by a research panel in order to maintain NAEP’s unique research potential. NAEP can make even more contributions to research with careful review and choices of adding non-cognitive items periodically or on a one-time basis to future NAEP.    

� The Scholastic Aptitude Tests (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)  


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