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Under the 2001 reauthorization of the Elementary and Secondary 

Education Act (ESEA) of 1965, states develop their own 

assessments and ser their own proficiency standards [0 measure 

student achievement. Each state controls its own assessment 

programs, including developing its own standards, resulting in 

great variation among the states in statewide student assessment 

practices. This variation creates a challenge in understanding the 

achievement levels of students across the United States. 

Since 2003, the National Center for Education Statistics (NCES) 

has supported research that compares the proficiency standards 

of the National Assessment of Educational Progress (NAEP) 

with those of individual states. State assessments are placed on[O 

a common scale defined by NAEP scores, which allows states' 

proficiency standards [0 be compared not only [0 NAEp, but also 

to each other. 

NCES has released three earlier reports using state data for 

reading and mathematics at grades 4 and 8 from 2003, 2005, and 

2007. This report highlights the findings of the study from 2009, 

reporting results using sta te dara from the 2008-09 academic year 

and the 2009 NAEP grades 4 and 8 reading and mathematics 

assessments. It also examines the consistency of mapping results 

over time by comparing the last three NAEP administrations: 

2005,2007, and 2009. 

Additional information about this and the previous studies 

is available at http://nces.ed.gov/ nationsreportcard/studies/ 

statemapping/ . 
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Executive Summary 
Srare- level Narional Assessmenr of Educarional Progress (NAEP) 

resulrs are an imporrant resource for policymakers and other 

srakeholders responsible for m aking sense of and ac ting on 

stare assessment results. Since 2003, rhe National Cenrer for 

Educa rion Statistics (NCES) has supporred research tha r focuses 

on comparing NAEP and sra te profic iency srandards. By showing 

where sta tes' standards lie on the NAEP scale, the mapping 

analyses offer several imporran t conrriburions. Firsr, they allow 

each srate [0 compare the stringency of its criteria for proficiency 

with char of other srares. Seco nd , mapping analyses inform a sta te 

whether rhe rigor of irs srandards, as represented by the N AEP 

scale equivalenr of the sra te's standard, changed over time. (A 

sra re's NAEP scale equivalenr is the score on the NAEP scale a t 

which the percenrage of srudenrs in a sta te's NAEP sample who 

score ar or above tha t va lue matches the percenrage of studenrs in 

the sta te who score profic ienr or higher on the srare assessmenr.) 

Significanr differences in NAEP scale equivalenrs might reflec t 

changes in sta te assessments and standards or changes in poUcies 

or prac tices that occurred between rhe years. Finally, when key 

aspects of a stare's assessmenr or srandards remain the same, these 

mapping analyses allow NAEP [0 substanriate sta te-reporred 

changes in student achievemenr. 

The following are the research questions and the key findings 

regarding sta te proficiency standards, as they are measured on the 

N AEP scale. 
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How do states' 2009 standards for proficient 
performance compare with one another when 
mapped onto the NAEP scale? 

There is wide variation among state proficiency standards. 

• In 2009, as in 2003, 2005, and 2007, using NAEP as common 

metric, standards for proficient performance in reading and 

mathematics varied across states in terms of the levels of 

achievement required. For example, for grade 4 reading, the 

difTerence in the level required for proficient performance 

between the five states with the highest standards and the 

five with the lowest standards was comparable to the difference 

between Basic and Projicient performance on NAEP. The 

results for reading at grade 8 and mathematics in both grades 

were similar. 

Most states' proficiency standards are at or below NAEP's 
definition of Basic performance. 

• In grade 4 reading, 35 of the 50 states included in the analysis 

set standards for proficiency (as measured on the NAEP scale) 

that were lower than the scale score for Basic performance on 

NAEP and another 15 were in the NAEP Basic range. In grade 

8 reading, 16 of 50 states set standards that were lower than the 

cut-point for Basic performance on NAEP and another 34 were 

in the NAEP Basic range. 

• In grade 4 mathematics, seven of [he 50 states included in the 

analysis set standards for proficiency (as measured on the NAEP 

scale) that were lower than the Basic performance on NAEP, 42 

were in the NAEP Basic range, and one in the Projicient range. 

In grade 8 mathematics, 12 of 49 scates included in the analysis 

set standards that were lower than the Basic performance on 

NAEp, 36 were in the NAEP Basic range, and one in the 

Projicient range. 

How do the 2009 NAEP scale equivalents of 
state standards compare with those estimated 
for 2007 and 2005? 

While NAEP adopted a revised reading framework in 2009, 

comparability with earlier assessments was maintained. During 

the same period, however, some states made changes in their 

assessments--changes substantial enough that me states indicated 

comparisons between scores of successive administrations were 

not possible. 

Comparisons between the 2009 mapping results and dIe 2005 

and 2007 mapping results in reading and mathematics at grades 

4 and 8 were conducted separately for states mat made changes 

in their testing systems and for those that made no such changes. 

For those states that made substantive changes in the ir 
assessments between 2007 and 2009 most moved toward more 
rigorous standards as measured by NAEP . 

• When examined across grades 4 and 8 for both reading and 

mathematics, of the 34 cases where states reported changes 

in their assessments (9 states in reading and 8 states in 

mathematics) , the rigor of the standards increased in 21 cases, 

8 showed no change in their standards, and in 5 cases the rigor 

of their standards (as measured by NAEP scale equivalents) 

decreased. 

For those states that made substantive changes in their 
assessments between 2005 and 2009, changes in the rigor of 
states' standards as measured by NAEP were mixed but showed 
more decreases than increases in the rigor of their standards. 

• When examined across grades 4 and 8 for both reading and 

mathematics, of the 79 cases where states reported changes 

in their assessments (17 states in grade 4 reading, 20 in grade 

8 reading, 19 in grade 4 mathematics, and 23 in grade 8 

mathematics), the rigor of the standards increased in 25 cases, 

14 showed no change in their standards, and in 40 cases the 

rigor of their standards (as measured by NAEP scale equivalents) 

decreased. 

989807 r NATIONAL CENTER FOR EDUCATION STATISTICS e- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NAEP000020 



Does NAEP corroborate a state's changes in 
the proportion of students meeting the state's 
standard for proficiency from 2007 to 2009? 
From 2005 to 2009? 

Changes in the proportion of students meeting states' standards 

for proficiency between 2007 and 2009 are not corroborated by 

the proportion of students meeting proficiency, as measured by 

NAEP, in at least half of the states in the comparison sample. 

• In bo th subjects, changes in achievement between 2007 and 

2009 on the sta te assessments do not agree with changes as 

measured by NAEP in the same period in a t leas t half of the 

40 states with comparable assessments in bo th yea rs (22 to 26 

depending on the subject and grade). In o ther words, the sta te 

assessment and NAEP reports show changes in percentages 

of students meeting the state's standard tha t are significa ntly 

different from each o ther. In mos t cases (1 7 to 22 depending 

on the subject and grade) , sta tes' results show more positive 

changes than NAEP resul ts (larger gains or smaller losses). 

Results of comparisons between changes in the proportion of 

students meeting states' standards for proficiency between 2005 

and 2009 and the proportion of students meeting proficiency, as 

measured by NAEP, were mixed . 

• The changes from 2005 to 2009 were mixed . For the two 

subject areas and grade levels, 16 to 18 s ta tes have comparable 

assessments in 2005 and 2009. In reading a t grade 4 and in 

mathematics a t grade 8, the changes in the proportion of 

students meeting the state's proficiency standard are not 

significantly different from the changes in the proportio n 

meeting the standard as measured by NAEP in more than half 

of the sta tes (10 of 17 sta tes and 10 of 16 sta tes, respec tively) . 

However, these changes are different from each other in more 

than half of the states in reading at grade 8 (1 4 of 18 states) and 

mathematics a t grade 4 (10 of 16 sta tes). In most cases, sta tes' 

results showed more posi tive changes (1 2 of 14 and 8 of 10 

sta tes , respec tively) . 
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Introduction 
Since 2003, NCES has compared each state's standard for 

proficient performance in reading and mathemarics by mapping 

each srate's standard on[O the appropriate NAEP scale. 1he results 

of those comparisons have been provided in three earlier reports, 

using state data for reading and mathematics at grades 4 and 8 

from 2003, 2005, and 2007. 1his report provides highlights of 

applying the methodology for mapping state proficiency standards 

onco the NAEP scales llsing state data from the 2008-09 academic 

year and the 2009 NAEP grade 4 and 8 reading and mathematics 

assessments. 

By showing where states' standards lie on the NAEP scale, the 

mapping analyses allow each state to compare the stringency of 

its criteria for proficiency with that of other states. Also, mapping 

analyses inform a state whether the rigor of its standards, as 

represented by the NAEP scale equivalent of the state's standard, 

changed over time. Significant differences in NAEP scale 

equivalents might reflect actua l changes in state assessments and 

standards or changes in policies or practices that occurred between 

the assessment years. Finally, when state and NAEP assessments 

remain the same over two assessment periods, these mapping 

analyses a llow NAEP ro substantiate state-reported changes in 

student achievement. 
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The analyses summarized 111 this report address the following 

questions: 

• How do states' 2009 standards for proficient performance 

compare with one another when mapped onto the NAEP sca le? 

• How do rhe 2009 NAEP scale equivalents of state proficiency 

sta ndards compare with those estimated for 2007 and 2005? 

• Does NAEP corroborate a state's changes in the proportion of 

the students meeting the state's standard for proficiency from 

2007 to 2009? From 2005 to 2009? 

Limitations in the 2003 state assessment data (e.g., many sta tes 

cUd not test grades 4 and 8 as NAEP) precluded a 2003 (0 2009 

comparison analysis. 

Mapping of states' standards onto the 
NAEP scales 
The NAEP scale equivalent score corresponding (0 a state's 

standard is determined by a direct application of equipercentile 

mapping. For a given subject and grade, the perceIHage of students 

reported in the state assessment to be meeting the standard in each 

NAEP school is matched to the point in the NAEP achievement 

scale corresponcUng to that perceIHage. In the example depicted 

in figure 1, if the state reports that 70 percent of the students in 

fourth grade in a school are meeting their reading achievemeIH 

standards and 70 percent of the estimated NAEP achievemeIH 

cUstribution in that school are at or above 229 on the NAEP scale, 

then the best estimate from that school's results is tha t the state's 

standard is equivalent to 229 on the NAEP scale. 1hese results are 

aggregated over all of the NAEP schools in a state to provide an 

estimate of the NAEP scale equivalelH of the state's threshold for 

its standard . 

Because states have different standards for proficiency, even if 

two states report the same percentage of students meeting their 

own standards, those standards are likely to map onto the NAEP 

scale at different points (i.e., different states' standards will have 

differeIH NAEP scale equivalent scores). 

Figure 1. Mapping state proficiency standards onto the 
NAEP scale 
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The problem with this method is that it could be applied to any 

se t of numbers, whether or not they are meaningfully related. 

Additional data, beyond the percentage meeting the standard 

in the state and the distribution of NAEP score-the only data 

used in the computation-are needed to test the validity of 

the mapping. 

Relative error is a measure of how well the mapping procedure 

reproduces the perceIHages reported by the state as meeting the 

standard in each NAEP-participating school. If the mapping 

is valid, the procedure should reproduce the individual school 

percentages fairly accurately, except for some discrepancies 

emerging from random variation. However, if the state assessment 

and NAEP are measuring different, uncorrelated characteristics of 

students, the school-level perceIHages meeting the state standard 

as measured by NAEP will bear no relationship to the school-level 

percentages meeting the state's standards as reported by the state. 

The relative error is an indicator of the amount of error that is 

added to the placemeIH of the standard by the filCt that NAEP 

and the state assessment may not measure the same construct. 

It is measured as a fraction of the toral variation of percentages 

meeting the standard across schools. When the rela tive error is 

greater than .5 (i.e. , the mapping error accounts for more than 
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half of the total variation) then it is considered to be too large to 

support useful inferences from the placement of the state standard 

on the NAEP scale without additional evidence. 

Additional details on the mapping methodology and relative error 

are included in the Technical Notes of this report, which can also 

be found in rhe 2007 mapping report available ar hrrp:llnces. 

ed.gov/natjonsreportcard/pdf/srudies/20 1 0456.pdf. 

Comparisons Over Time 
Comparisons berween the 2009 mapping resulrs and the 2005 

or 2007 mapping results in reading and mathematics at grades 4 

and 8 were conducted separately for (a) states that made changes 

in their tesring sysrems, and (b) those that made no changes. This 

was done to assess the effects of changes on proficiency standards 

(for states that made changes), and to find the extent to which 

NAEP corroborated the changes in achievement measured in the 

states' assessments between the two periods (for states that did not 

make changes). 

In 2009, a new NAEP reading framework was used in the 

assessment replacing the framework used through 2007. 

However, results from special analyses determined tha t 2009 

reading assessment results could be compared with those from 

earlier assessment years (for more information see hrrp:llnces. 

ed.gov/nationsreportcard/readinglrrend study.asp). In the years 

from 2005 to 2009, the focus of this report, many states changed 

their state assessments to ensure that they were complying with 

rhe Elementary and Secondary Education Act. Thus, finding 

differences in their standards is expected. A survey designed to 

provide contextual information about state assessment programs 

was conducted. States were asked to indicate, among other things, 

whether there were significan t changes to the state assessment 

berween 2006-07 and 2008-09 affecting the comparability 

of results. 

Data Sources 
The analyses in this report are based on NAEP and state assessment 

results for public schools rhat participated in the grade 4 and grade 

8 NAEP assessments in reading and mathematics, weigh red to 

represent the states. The analyses use data from (a) NAEP dara files 

for rhe states participaring in the 2005, 2007, and 2009 reading 

and mathematics assessments, (b) state assessment school-level 

files compiled in rhe National Longirudinal School-Level State 

Assessment Score Database (http: //www.schooldata.org), and 

(c) school-level achievement data for the 2006-07 and 2008-09 

school years from EDFacts (hrrp://www.ed.gov/EDFacts/).a U. S. 

Department of Education iniriative that centralizes performance 

data supplied by K-12 state education agencies wirh other data 

assers within the Department. The NAEP data used in this report 

are based on the adm inistration ofNAEP assessments to a sample 

of students from selected public schools in each state, in grades 4 

and 8. The files include NAEP achievement data for each selected 

student. Because state assessment data are only avai lable at the 

school level, as an initial step in the analysis, NAEP data are 

aggregated to the schoo l level as well. These school-level data are 

then aggregared to the state-level raking into account the number 

of students in rhe grade at the school. Additional information 

on sampling and weighting that NAEP uses will be found at 

h rrp:/ 1 nces.ed.govl nationsreporrcardl tdw. 

The report also relies on a survey of srate assessment programs 

conducted to gain contexrual informarion abour the general 

characteristics of state assessment programs, and to identify 

changes in stares' assessments between the 2004-05 and 

2006-07 school years and between the 2006-07 and 

2008-09 school years rhar cou ld affect the interpretarion 

of the mapping study resulrs. The survey was conducted 

by the NAEP State Coordinators in every stare . The survey 

methodology and summary results for each srare are availab le ar 

h rrp:1 1 nces .ed.govl nationsreportcardl studiesl sraremapping/. 

Cautions in Interpretation 
As the earlier mapping reports pointed out (McLaughlin et al. 

2008a, 2008b; National Center for Education Statistics 2007; 

Bandeira de Mello , Blankenship, and McLaughlin 2009), the 

mapping methodology has several caveats that need to be noted. 

The methodology does not allow linking scores of individual 

students on the rwo rests; the results of this study cannot be used, 

for example, to map a student's score onto a test score in a second 

state. This report is not an evaluation of state assessments. State 

assessments and NAEP are developed for different purposes and 

have differen t goals and they may vary in forma t and adminisrra tion. 

Findings of different standards, different trends, and different 

gaps are presented without suggestion rhat rhey be considered as 

deficiencies either in state assessments or in NAEP The analyses 

in rhis report do not address questions about the content, format, 

exclusion criteria, or conduct of stare assessments, as compared to 

NAEP State assessments and their associated proficiency standards 

are designed to provide pedagogical information about individual 

students to their parents and teachers, whereas NAEP is designed 

to provide performance information at an aggregate level. Also, 

the analyses do not address any change in stares' assessments or 

proficiency standards that may have occurred after 2009. 
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Mapping the various state proficiency standards on the NAEP 

scale and comparing the standards with NAEP achievemenr levels 

gives comext [0 the discussion, but it does not imply that the 

NAEP achievement levels are more valid than the state standards 

or that states should emulate NAEP standards. There is a wide 

range of policy considerations involved in sening achievemem 

standards, and what is appropriate for NAEP may not be rhe 

best fit for a given state. NAEP's achievemenr levels are used [0 

imerpret the meaning of the NAEP scales . NCES has determined 

(as indicated by NAEP's authorizing legislation) that NAEP 

achievemenr levels should continue to be used on a trial basis 

and should be inrerprered with caution. Additional information 

on NAEP achievemenr levels are available at hup:llnces.ed.govl 

nationsreponcardlachlevdev.asp. 

Steps have been taken to reduce the impact of some of these concerns. 

For example, the analyses of changes in student achievemenr over 

time are made only for state assessments considered comparable 

after an extensive evaluation of state assessment practices. 

Regardless of its limitations, this and previous mapping studies 

provide valuable information in helping understand the myriad 

of state assessmenr results, and serves a policy need for reliable 

information that compares states' standa rds. 

In the report, findings are reponed based on a statistical significance 

level set at .05. When comparisons are made, terms like decreased 

or increased indicate statistically significant findings. In all figures, 

a black triangle next [0 state names indicates that the relative error 

is greater than .5. 

Organization of This Report 
The remainder of this repon presents first the analyses that 

examined the mapping results for 2009 in reading and mathematics 

at grades 4 and 8. 1hese are followed by the analyses comparing 

rhe 2009 NAEP scale equivalents of state standards wirh those 

estimated for 2007 and 2005. Finally, we discuss the NAEP and 

state assessment changes in achievement from 2005 and 2007 

to 2009. The last section consists of an appendix that contains 

relevant technical notes and tables with results complemenring 

those discussed in the body of the report. 

989807 1 NATIONAL CENTER FOR EDUCATION STATISTICS . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NAEP000026 



State Performance Standards 
The analyses in this section address the question of how states' 2009 standards for proficient 

performance compare with one another when mapped on the NAEP scale. A number of general 

statements can be made: 

• Using NAEP as a common yardstick allows a comparison of different state assessments, which 

have unique criteria for determining proficiency. 

• The range of state standards continues to be wide: 60 to 71 NAEP pOints, depending on grade 

and subject. With such a wide range, a student considered proficient in one state may not be 

considered proficient in another. 

• Almost all state standards (50 in grades 4 and 8 reading and in grade 4 mathematics, and 49 in 

grade 8 mathematics) are mapped at NAEP's Basic achievement level or below, which represents 

partial mastery of knowledge and skills fundamental for proficient work at each grade. 

• For grade 4 reading, most state standards (35 of 50) are below the NAEP Basic achievement 

level. For the other three subject-grade combinations , most state standards are within the Basic 

range (33 of 50 in grade 8 reading, 42 of 50 in grade 4 mathematics, and 33 of 49 in grade 8 

mathematics). 

According to the National Assessment Governing Board, students who perform at the Basic 

achievement level show "partial mastery of prerequisite knowledge and skills that are fundamental 

for proficient work at each grade." Students who perform at the Proficient achievement level 

demonstrate competency over challenging subject matter. 
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Reading-Grade 4 
For grade 4 reading, the NAEP cut point for Basic performance is 

set at 208 and the cut point for Proficient at 238. The average across 

states of the estimated standards for proficient on the NAEP scale 

was equivalent ro a NAEP score of 199, below NAEP's definition 

of Basic. Figure 2 shows each state and its NAEP equivalent score 

for grade 4 reading. The lines in the figure indicare the cut poin ts 

for the NAEP Proficient and Basic performances . 

Relative error is a measure of how well the mapping procedure 

reproduces the percentages reported by the state as meeting the 

standard in each NAEP-panicipating school. In figure 2, rhe black 

triangle under the scate abbreviation indicates that the relative 

error of rhe NAEP equivalent of thar state's srandards is too large 

to support useful inferences wirhour additional evidence. A more 

detailed discussion abour the relative error is available in the 

Technical Notes. 

Figure 2. NAEP scale equivalents of state grade 4 reading standards for proficient performance, by state: 2009 
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... Inferences based on eslimates with relative error greater than .5 may require additional evidence. 

Although some states in figure 2 have point estimates of their NAEP 

scale equivalents that are below rhe cur point for Basic performance 

(208), because of the error associared wirh the estimate their 

NAEP scale equivalent may nor be significantly different from rhe 

cur poinL Pennsylvania, Florida, and New Mexico are examples. 

Therefore, accounring for the margin of error, 35 of 50 states set 

grade 4 standards for reading proficiency that were lower than the 

Basic performance on NAEP.1he remaining states were within the 

Basic range. The difference between the lowesr and highesr states, 

Tennessee and Massachuserrs, was 64 points. 

Figure 3 shows rhe 35 states whose proficiency standards were below 

Basic and the 15 whose standards were within the Basic range. 

Figure 3. States' proficiency standards for grade 4 reading 
classified into NAEP achievement levels: 2009 
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NOTE: In Nebraska, each district develops local assessments to report on slandards. Therefore, the state was not included in the analyses. 

SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Slatistics, National Assessment of Educational Progress (NAEP), 2009 Reading Assessments. U.S. 

Department of Education, Office of Planning , Evaluation and Policy Development. EDFacts SY 200f}..09, Washington, DC, 2010. The National Longitudinal School·Level State Assessment Score Database 

(NLSLSASD) 2010. 
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Reading-Grade 8 

For grade 8 reading, NAEP se ts the cut point for Basic perfo rmance 

at 243 and for Projicient at 28 1. Figure 4 shows each state and its 

NAEP equivalenr score for grade 8 reading. The average state's 

NAEP equivalenr standard for proficiency was 243, ar NAEP's 

definition of Basic. Accounting for rhe margin of error, 16 of 50 

states se t grade 8 standards for proficiency (as measured on the 

NAEP scale) that were lower than the Basic cut poinr on NAEP. 

Not one sta te had a standard in the Projicient range. TIlere was 

also wide variation between sta te standards: the range between the 

lowest state, Texas, and the highest, Missouri, was 66 points. 

Figure 4. NAEP scale equivalents of state grade 8 reading standards for proficient performance, by state: 2009 
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" Inferences based on eslimates wilh relalive error greater than .5 may require addilional evidence. 

Figure 5 shows the 16 states whose proficiency standards were below 

Basic and the 34 whose standards were within the Basic range. 

Figure 5. States' proficiency standards for grade 8 reading 

classified into NAEP achievement levels: 2009 

NOTE: In Nebraska. each district develops local assessments to report on standards. Therefore. Ihe slate was not included in the analyses . 

SOURCE: U.S. Department of Education, Institute of Education Sciences. National Center for Education Statistics. National Assessment of Educalional Progress (NAEP). 2009 Reading Assessments. 

U.S. Department of Education, Office of Planning. Evaluation and Policy Development. EDFacts SY 2008-09. Washington. DC. 2010. The National Longitudinal School-Level State Assessment Score 

Database (NLSLSASD) 2010. 
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Mathematics-Grade 4 
For grade 4 mathemarics, the NAE P cur point for Basic 
perfo rmance is 2 14 and the cut poinr for Proficient is 249. The 
average NAEP scale equivalent for p ro ficient across the states was 
222 , within the N AEP Basic range. Figure 6 shows the N AEP 
equivalent marhemarics scores fo r each sta te for grade 4, including 
markers for rhe NAEP Basic and Proficiellt standards. Seven of 50 

srates se r grade 4 standards for p rofici ent below the NAEP Basic 
level, and one sta te se t its standard higher than NAEP's Proficiellt. 
Th e remainder fell in NAEP's Basic range. The varia tion between 
the lowes t sta te, Tennessee, and the highest, Massachuse tts, was 
60 points. 

Figure 6. NAEP scale equivalents of state grade 4 mathematics standards for proficient performance, by state: 2009 
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Figure 7 shows the seven sta tes whose proficiency standards were 
below Basic, the 42 whose standards were within the Basic range, 
and the one state above the Proficient cur point. 

Figure 7. States' proficiency standards for grade 4 mathematics 
classified into NAEP achievement levels: 2009 

NOTE: In Nebraska. each district develops local assessments 10 report on standards. Therefore. Ihe slate was not included in the analyses. 
SOURCE: U.S. Department 01 Education. Institute of Education Sciences. National Center for Education Statistics. National Assessment of Educational Progress (NAEP). 2009 Mathematics Assessments. U.S. Department of Education. Office of Planning. Evaluation and Policy Development, EDFacts SY 2008-09. Washington, DC. 201 0. The National Longitudinal School·Level State Assessment Score Database (NLSLSASD) 2010. 
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Mathematics-Grade 8 

For grade 8 mathemarics, the NAEP cut point for Basic is 262 

and the cut point for Proficient is 299. 1he average NAEP scale 

equivalent for state standards was 268, between the NAEP 

standards of B{fSic and Proficient. Figure 8 shows that 12 out of 

49 states set grade 8 standards for proficient in mathematics that 

were lower [han Basic performance on NAEp, and one state set 

standards above NAEP's standard of Proficient. The difference 

between the lowest and highest states, Tennessee and 

Massachusetts, was 71 points. 

Figure 8. NAEP scale equivalents of state grade 8 mathematics standards for proficient performance, by state: 2009 
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Figure 9 shows the 12 states whose proficiency standards were 

below Basic, the 36 whose standards were within the Basic range, 

and the one state above the Proficient cut point. 
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Figure 9. States' proficiency standards for grade 8 mathematics 

classified into NAEP achievement levels: 2009 
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NOTE: In Nebraska. each district develops local assessments to report on standards. Therefore, the state was not included in the analyses. California \'las not included because the state does not test 

general mathematics. 

SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 2009 Mathematics Assessments. U.S. 

Departrnent of Educauon, Office of Planning, Evaluation and Policy Development, EDFacts SY 2008-09. Washington, DC, 2010. The National Longitudinal School-Level State Assessment Score Database 

(NLSLSASD) 2010. 
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State Standards and NAEP Achievement Levels 

Figures 10 and 11 show a summary of the sta te proficiency 

standards for both reading and mathematics expressed in terms of 

NAEP achievement levels. In grade 4 reading, as shown in figure 

10, all state proficiency standards (as measured by NAEP) fell in 

the NAEP Basic or below Basic range. In grade 4 mathematics, 

most sta te standards (42 of 50) were within the Basic range. For 28 

states, their mathematics standards were in the Basic range, whereas 

their reading standards were in the below Basic range. For seven 

states, the grade 4 reading and mathematics proficiency standards 

fell below the Basic range. 

Figure 10. States' proficiency standards for grade 4 reading 
and mathematics classified into NAEP achievement 
levels: 2009 

<:: MA 
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.g 
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MO,MS, KS, KY, LA, MN, MT, 
NC, NO, NV, OH, OR, NH, NJ, NM, 

SC, SO, TX, UT, VA, OK, PA, RI, 
WA,WI VT,WV,WY 
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.~ 
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&l 
:;: NY, TN 
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Qj 
CD 

7 0 0 7 

35 15 0 50 

- No states in the category. 

Figure 11 shows that the majority of states' grade 8 standards fell 

within the NAEP Basic range for both re'dding and mathematics 

(most grade 4 standards fell below Basic). Still. eight sta tes had 

proficiency standards that were below Basic for both reading and 

mathematics, five of which were also below BflSic for both reading 

and mathematics in grade 4. 

Figure 11. States' proficiency standards for grade Breading 
and mathematics classified into NAEP achievement 
levels: 2009 
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SOURCE: U.S. Department of Education. tnstitute of Education Sciences, National Center for Education Stalistics. National Assessment of Educational Progress (NAEP), 2009 Reading and Mathematics 

Assessments. U.S. Department of Education, Office of Planning , Evaluation and Poticy Development, EDFacts SY 2008-09. Washington , DC, 20 tO. The National Longitudinal School· Level State Assessment 

Score Database (NLSLSASD) 2010. 
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Similarity of State Assessments and NAEP 

A measure of the appropriateness of the mapping is the correlation 

coefficient showing the relationship berween the percentages 

reported for schools by the state and those estimated from the 

NAEP scale equivalents: the two assessments must agree on which 

schools are high achieving and which are not. For each subject 

and grade, table 1 displays the range of correlations between the 

school-level percentages meeting the state proficient standard 

and the percentage of the NAEP sample at or above the NAEP 

equivalent score in those schools. 

Many of the states included in the analyses had state assessment 

results that were highly correlated with NAEP. Across both 

subjects and grades, the majority of cases had a correlation of 

.7 or higher between NAEP and state assessment school-level 

percentages meeting the proficient standards for grades 4 and 

8 reading and mathematics. For those states, both assessments 

identified similar patterns of achievement across schools. In 

reading, 52 percent of states at grade 4 and 44 percent of states at 

grade 8 had correlacions of.7 or higher. Correlations were higher 

in mathematics than in reading: 58 percent of states at grade 4 

and 69 percent of states at grade 8 had correlations of .7 or above. 

The lower correlations in some states need to be considered when 

interpreting the comparisons of NAEP and state assessment 

results. These low correlations could be the result of, for example, 

small enrollments in these states' schools that affect the reliability 

of results, or tests that measure different knowledge areas . 

Table 1. Frequency of correlations between NAEP and state assessment school-level percentages meeting the proficient standards 

for reading and mathematics, grades 4 and 8: 2009 

. "\' ·-t -.'~ . . "o¢f. 'f, • 

. ···~·Reading 
. . .... 

Correlation range Grade 4 GradeS Grade 4 

Total states' 50 50 50 

.3s r <.4 o 

.4 s r < .5 2 3 5 

.5s r <.6 8 9 4 

.6s r <.7 13 15 12 

.7 s r <.S 22 12 27 

r 2.S 4 10 2 

'Nebraska did not have a statewide assessment and was not included in these analyses. California does not tesl general mathematics in grade a. 

NOTE: Correlations are available by stale at hllo:llnces.ed.gov/nalionsreportcardistudieslstatemapping!. 

Grade S 

49 

o 

13 

20 

14 

SOURCE: U.S. Department of Educalion. Inslitute of Education Sciences. National Cenler for Education Statistics, National Assessment of Educational Progress (NAEP). 2009 Reading and Malhematics 

Assessments. U.S. Department of Education, Office of Planning, Evaluation and Policy Development, EDFacts SY 2008-09, Washington , DC, 2010. The National Longitudinal SchOOl-Level State Assessment 

Score Database (NLSLSASD) 2010. 
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Comparing 2009 With 2007 and 
2005 State Performance Standards 
Using NAEP Equivalent Scores 
The analyses in this section address the question of how the 2009 NAEP scale equivalents of state 
standards compared with those estimated for 2007 and 2005. This section compares the states 
that indicated they made substantive changes in their testing systems during the two periods. By 
comparing them we can assess the effects of such changes on the states' proficiency standards. 
The analyses showed the following: 

• From 2007 to 2009, there were significant changes in the rigor of state standards as measured by 
NAEP and most states with significant changes moved to more rigorous standards. 

• From 2005 to 2009, there were also significant changes in the rigor of state standards as measured 
by NAEP; some state standards increased in rigor while others decreased. 
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The analyses in this section focus on the consistency of mapping 

outcomes over time using 2005, 2007 and 2009 assessments. 

In 2009 states still had wide variation in the stringency of their 

standards. Table 2 shows the difference between the highest and 

lowest levels of state proficiency standards as measured by the 

NAEP reading and mathematics scale by grade, for each year of 

analysis. The smallest gap is 56 points, at grade 4 mathematics 

in both 2005 and 2007. 

Although the NAEP assessments did not change between 2005 

and 2009, some states made changes in their sta te assessments in 

the same period that were substantial enough that states indicated 

that comparisons between scores of successive administrations were 

not possible. T'lble 3 shows that for each of the four assessments, 

a t least eight states reported that they changed key aspects of 

the assessment between 2007 and 2009, either modifYing the 

assessment or changing the standard itself. Between 2005 and 

2009, at least 17 sta tes reported that they made changes. Tables 

in appendix list the sta tes by whether they made changes in their 

assessments in these two periods. 

Comparisons between the 2009 and previous mappings were made 

separately for sta tes that made changes in their testing systems and 

for those that made no such changes. TIlis section focuses on the 

states that made changes to their assessments and on the effects 

those changes had on their proficiency standards. 

The mapping can be used to test whether changes in the assessment 

or in the standard affected the rigor of the standard. Figures II , 

12 , 13, and 14 depict the effects of the changes. 

Table 2. Differences between the highest and lowest levels of state proficiency standards as measured on the NAEP reading and 

mathematics scales, grades 4 and 8, by year: 2005, 2007, and 2009 

i- ~-. . !....... ~;"';'-~-.~~.- ,-r.:~ --_.- '~r " 

: . Reading . '. "'. . . 
,. 

• I~ • -. ....... 

Year Grade 4 Grade 8 Grade 4 Grade 8 

2009 64 66 60 71 

2007 69 70 56 78 

2005 74 62 56 81 

SOURCE: U.S. Department of Education, Institute of Education Sciences. National Center for Education StatistiCS. National Assessment of Educational Progress (NAEP), 2005, 2007, and 2009 Reading and 

Mathematics Assessments. U.S. Department of Education, Office of Planning, Evaluation and Policy Development. EDFacts SY 2008-09, Washington, DC, 2010. The National Longitudinal School·Level State 

Assessment Score Database (NLSLSASD) 2010. 

Table 3. Number of states that did or did not make substantive changes in their assessments that affected comparability of results 

between 2005 and 2009 and between 2007 and 2009 

Grade 8 23 16 39 Grade 8 8 40 48 

SOURCE: U.S. Department of Education, Institute of Education Sciences. Nationat Center for Education Statistics, National Assessment of Educa tional Progress (NAEP). 2009 Survey of State Assessment 

Program Characteristics. 

989807 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -. 2009 MAPPING STUDY r 
NAEP00003S 



Nine srares made substantive changes in their grade 4 reading 

assessment from 2007 to 2009 (figure 12). Among these states, 

seven increased the rigor of their reading standards. The 2007 

score is shown in black and the 2009 score is shown in red. 

The arrows point in the direction of the change. For example, 

Mississippi's reading grade 4 NAEP equivalent score rose from 163 

in 2007 to 210 in 2009. The NAEP equivalent score for Illinois 

did nor change significantly whereas for South Carolina the 

NAEP equivalent score decreased, with rhe arrowhead poinring 

to the left. 

111e average equivalent score for the 49 srate proficiency standards 

for grade 4 reading in 2007 was 199. 111is average does not reflect 

a consensus or a goal that all the states should be moving to; ir 

just provides a reference of where these states are in comparison 

to the average. 

Figure 12. Change in the estimated NAEP scale equivalent scores of grade 4 reading proficiency standards for states that made 
substantive changes in their assessments: 2007 and 2009 

2007 Average of 
NAEP Equivalent Scores 

MissiSSippi 163 0-----+-+210 

Oklahoma 1720----+-..... 211 

• West Virginia 1820---..... 206 

North Carolina 1830----++204 

New Jersey 201 0--+_ 221 

South Dakota 185 

Indiana 

Illinois 

South Carolina 194++--0<)223 

o 160 180 200 220 240 260 

NAEP Equivalent Score 

... Inferences based on estimates with relative error greater than .5 may require additional evidence. 

280 
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No significant change 
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wo 320 
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~ • 2009 

• Relati'lE! error;> 5 

NOTE: The 2007 average of NAEP equivalent scores is based of 49 state standards. State assessment data for the District of Columbia and Nebraska lVere not available. 

500 

SOURCE: U.S. Department of Education. Institute of Education Sciences, National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 2007 and 2009 Reading Assessments. 

U.S. Department of Education, Office of Planning, Evaluation and Policy Development. EDFacts SY 200S-09. Washington. DC. 2010. The National Longitudinal School· Level State Assessment Score 
Database (NLSLSASD) 2010. 
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Reading 

At grade 8, the sa me nine states made changes in the reading 

assessment from 2007 to 2009. With the exception of New 

Jersey, the states wi th increased grade 4 profici ency standards 

also increased the rigor of [heir grade 8 standards (figure 13). The 

NAEP equivalent sco re for Illino is did no t change significantly, 

whereas South Carolina's and New Jersey's NAEP equiva lent 

sco res decreased , with both arrows pointing to the left. 

Based on 49 states, the average of the state proficiency standards 

for grade 8 reading in 2007 was 245 . 

Figure 13. Change in the estimated NAEP scale equivalent scores for grade 8 reading proficiency standards for states that made 

substantive changes in their assessments: 2007 and 2009 
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SOURCE: U.S. Department of Educa tion, Institute of Education Sciences, National Center for Education Statisti cs, National Assessment of Educational Progress (NAEP), 2007 and 2009 Reading Assessments. 

U.S. Department of Education, Office of Planning, Evaluation and Policy Development, EDFacts SY 200!>-09, Washington, DC, 2010. The National Longitudinal School·Level State Assessment Score 

Database (NLSLSASD) 2010. 
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Eight states made changes in their grade 4 mathemadcs assessments 

from 2007 to 2009. In five sta tes, the state proficiency standard 

increased (figure 14). In two states, it did not change significan tly. 

In one state, South Carolina, it decrease significantly. The average 

of the 49 state proficiency standards for grade 4 mathematics in 

2007 was 223. 

Figure 14. Change in the estimated NAEP scale equivalent scores for grade 4 mathematics proficiency standards for states that made 
substantive changes in their assessments: 2007 and 2009 

(223) 2007 Average of Y. NAEP Equivalenl Scores 
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SOURCE: U.S. Department of Education. Institute of Education Sciences, National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 2007 and 2009 Mathematics 

Assessments. U.S. Department of Education, Office of Planning, Evaluation and Policy Development, EDFacts SY 2008-09, Washington, DC, 2010. The National Longitudinal School· Level State Assessment 

Score Database (NLSLSASD) 2010. 
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Eight states made changes in their grade 8 mathematics assessments 

from 2007 ro 2009. The s(ate proficiency standard increased for 

three of these states . In four states, the state standard did not 

change significantly. In one state, Sou th Carolina, it decreased 

significantly. The average of the 48 state proficiency standards for 

grade 8 ma thematics in 2007 was 270. 

Figure 15. Change in the estimated NAEP scale equivalent scores for grade 8 mathematics proficiency standards for states that made 
substantive changes in their assessments: 2007 and 2009 

2007 Average of 
NAEP Equivalent Scores 

Oklahoma 249 

West Virgi n ia Increase 253 270 

Indiana 266 173 

• Georgia 243 0. 247 

Mississippi 2621> 264 
No significant change 

Illinois 251 0251 

New Jersey 272 272 

South Carolina Decrease 270 312 

I) 160 180 200 220 240 260 280 300 320 5C.f) 

NAEP Equivalent Score 

A Inferences based on eslimates wi!h relative error greater !han .5 may require addilional evidence. 

NOTE: The 2007 average of NAEP equivalent scores is based of 48 stale slandards. State assessment data for California, the Dislrict of Columbia, and Nebraska were not available. 

SOURCE: U.S. Department of Education. Inslitute of Education Sciences, National Center for Education Slatistics, National Assessment of Educational Progress (NAEP), 2007 and 2009 Mathematics 

Assessments. U.S. Department of Education, Office of Planning, Evaluation and Policy Development, EDFacts SY 2008-09, Washington, DC, 2010. The National Longitudinal School-Level State Assessment 
Score Database (NLSLSASD) 2010. 
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Using NAEP to Corroborate State 
Measures of Achievement Change 
In this section, we compare the change over time in the percentages of students meeting a state's 
standard with the change in the percentages of students meeting the NAEP equivalent of the 
same state's standard. Comparisons of state assessments over time are possible only when the 
assessments that were given in 2005, 2007, and 2009 did not meaningfully change. For the two 
subject areas and grade levels, between 16 and 18 states had comparable assessment data for 
2005 and 2009, and 40 and 41 states had comparable assessment data for 2007 and 2009 (table 3). 

• Changes in the proportion of students meeting states' standards for proficiency between 2007 and 
2009 are not corroborated when compared with the proportion of students meeting proficiency 
as measured by NAEP. Further, most states show more positive changes (e.g., larger gains or 
smaller losses) in the proportion meeting the state standards than are shown to meet proficiency 
when using NAEP. 

• Changes in achievement between 2005 and 2009 in state tests are not corroborated by changes 
in achievement measured by NAEP. 
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Summary 
Lookingat the sta tes that made significant changes in an assessment 

compared with 2007, across grades 4 and 8 for both reading and 

mathematics, we see that in 21 cases the change resulted in a 

higher sta ndard, 5 cases showed a decrease, and 8 demonstrated 

no significant change in the standard. 

Table 4 summarizes the results in the previous figures as well as 

the changes from 2005 to 2009. As can be seen, from 2007 to 

2009, increases in standards were more common than decreases, 

while from 2005 to 2009, the changes were more mixed . The No 

significant change column shows that in many states a change in 

the assessment did not affect the state's proficiency standard . 

Regardless of whether state and NAEP assessments remain the 

sa me over two assessment periods, when NAEP scale equivalents 

are significantly different, further investigations can help establish 

the factors that may have contributed to such difference. 

For example, if state assessments remained the same over the 

co mpariso n period, differences in NAEP scale equivalents could 

be attributed to changes in instructional prac tices or curricula 

placing more emphasis on subject matter covered more on the 

state test than on NAEP from one assessment year to the next. 

Also, changes in state exclusion policies might have changed the 

rates of participation of students with disabilities andlor English 

language learners in the NAEP or state assessments. 

Table 4. Direction of change in the estimated NAEP scale equivalent scores of state proficiency standards for the states that made 

substantive changes in their assessments, by subject and grade: 2005 to 2009, 2007 and 2009 

Reading 

Mathematics 

IN, MS, NC, OK, SO, WV 
6 

IN, MI, MS, NC, NJ, OK, WV 

7 

IN, MS, NC, OK, WV 
5 

IN, OK, WV 
3 

IN, MO, MS, MT, NC, NJ, OK, 

WV 
8 

IN, MT, NC, OK, WV 

5 

IL 
1 

IL 
1 

GA, HI, 10, KY, MT 

5 

CT 

GA, IL, MS, NJ 
4 

GA, 10, KS, NY 
4 

MA, MS, NJ, VA 
4 

NJ, SC 
2 

CT, ME, NY, SC, WY 

5 

DE, GA, HI, 10, IL, KS, ME, MT, 

NJ, NY, OR, SC, VA, WY 

14 

SC 
1 

CT, HI, ME, MI, OH, SC, WY 

7 

CT, DE, GA, HI, ID,IL, KY, ME, 

MI, MO, NY, OR, SC, WY 

14 

SOURCE: U.S. Department of Education. tns~tute of Educa~on Sciences, Nationat Center for Education Statistics, National Assessment of Educational Progress (NAEP), 2005, 2007, and 2009 Reading and 

Mathematics Assessments. U.S. Department of Education, Office of Planning, Evaluation and Policy Development, EDFacts SY 2008-09, Washington, DC, 2010. The National Longitudinal School· Level State 

Assessment Score Database (NLSLSASD) 2010. 
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Figure 16. Example of discrepancies between NAEP and state 
measures of change in achievement 
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To compare NAEP and state changes in achievement 
from 2007 to 2009, we compute the difference between 
(a) the percentage of students reported to be meeting 
the state standard in 2009 and (b) the percentage 
of the NAEP students in 2009 that is above the 
NAEP scale equivalent of the state standard in 2007. 
Figure 16 illustrates, using hypothetical data, how the 
discrepancies between NAEP and state measures of 
change in achievement are determined. 

• In State A, 85.4 percent of the students met 
the state 's standard in 2007. This matches the 
percentage meeting the NAEP equivalent of the 
2007 standard in 2007, by definition. 

• In the top chart of the display, 91 .6 percent of the 
students in 2009 met State A's 2007 standard, while 
97.4 percent met the NAEP equivalent of the 2007 
state standard in 2009. 

• The change in achievement measured by the state 
test is 6.2 percentage points and the change in 
achievement measured by NAEP is 12 percentage 
points. 

The discrepancy between gains reported by the 
state and by NAEP is, therefore, 5.8 percentage 
points (12 .0 - 6.2 = 5.8). NAEP reports larger gains 
than the state. 

• This discrepancy is equivalent to the difference 
between (a) the percentage of NAEP students 
in 2009 that are above the NAEP equivalent of 
the 2007 state standard and (b) the percentage 
meeting the state standard in 2009 (97.4 - 91.6 
= 5.8 percentage points), since the difference 
between the 2007 state and NAEP scores is zero 
by definition. 

• A positive significant value for the discrepancy 0 
indicates that NAEP results show more positive 
changes (e.g., larger gains or smaller losses) than 
state results . Conversely, a negative significant 
value indicates that state results show more positive 
changes than NAEP results. In the example at 
the bottom chart of the display, the state shows 
larger gains than those measured by the mapping. 
A non-significant value for 0 indicates that the two 
assessments are measuring equivalent changes in 
student achievement. 

A more detailed discussion about comparing changes 
in achievement is available in the Technical Notes. 
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Reading 
In both periods, 2005 to 2009 and 2007 [Q 2009, states reponed 

more positive changes on their state reading assessment when 

com pared with the changes measured by NAEr, with the exception 

of grade 4 reading from 2005 [Q 2009, when mosr states did not 

show significant differences between NAEP and state assessment 

changes in achievement. 

groups the states acco rding to how their change in the percentages 

of students meeting the state standard from 2007 [Q 2009 compare 

with the changes in the percentages of students meeting the NAEP 

equivalent of the same state standard in the sa me petiod. 

Of the 40 states with comparable data between 2007 and 2009 , 

the results of 22 states' assessments showed more positive changes 

in grade 4 reading compared with NAEP assessments, 4 sta tes 

showed less positive change, and 14 states showed an equivalent 

change. In grade 8 reading, of 40 states, 20 states showed more 

posi tive changes from 2007 [Q 2009 compared with NAEP, 

3 showed a less positive change, and 17 were similar. Figure 17 

Figure 18 groups the states by how their assessment gains compared 

with NAEP gains from 2005 to 2009 . During this period, in 

grade 4 reading, IO of 17 states with comparable data showed an 

equivalent change on the two assessments, 4 states showed a more 

positive change than NAEP, and 3 showed a less positive change. 

In grade 8 reading, 12 out of 18 states' assessments showed more 

positive changes from 2005 to 2009 compared with NAEP 

Figure 17. States according to how their changes in reading achievement compared with NAEP's for the same period, by grade: 

2007 to 2009 

No difference (0=0) 

NAEP results show more positive changes 

than state results (0 > 0) 

State results show more positive changes 

than NAEP results (0 < 0) 

Total number of states 

AK, AL, CO, KY, LA, MA, MD, NO, NH, NM, RI, TX, 

UT, VT 
14 

MI, MO, WA, WY 
4 

AR,AZ., CA, CT, DE, FL, GA, HI, IA,ID, KS, ME, 

MN, MT, NV, NY, OH, OR, PA, TN, VA, WI 

22 

40 

AK,AL, CO, CT, FL, KY, MI, NH, NM, NV, OR, PA, 

RI, TN, UT, WA, WI 
17 

ND, OH,WY 
'3 

AR, AZ., CA, DE, GA, HI, IA, 10, KS, LA, MA, MD, 

ME, MN, MO, MT, NY, TX, VA, VT 
20 

40 

SOURCE: U.S. Department of Education. Institute of Education Sciences. National Center for Education Statistics. National Assessment of Educational Progress (NAEP). 2007 and 2009 Reading Assessments. 

U.S. Department of Education. Office of Planning. Evaluation and Policy Development. EDFacts SY 2008-09, Washington, DC. 2010. The National Longitudinal School-Level State Assessment Score 

Database (NLSLSASD) 2010. 

Figure 18. States according to how their changes in reading achievement compared with NAEP's for the same period, by grade: 

2005 to 2009 

No difference (0=0) 

NAEP results show more positive changes 

than state results (0 > 0) 

State results show more positive changes 

than NAEP results (0 < 0) 

Total number of states 

AK, CO, lA, MA, MD, NO, NM, TN, TX, WI 

10 

AL, FL, WA 
3 

AR, CA, LA, OH 
4 

17 

AK, CO, lA, NO 
4 

OH, WI 
2 

AL, AR, AZ., CA, FL, LA, MD, NM, NV, 

PA, TN, TX 
12 

18 

SOURCE: U.S. Department ot Education. Institute ot Education Sciences. National Center tor Educalion StatisUcs. National Assessment ot Educational Progress (NAEP). 2005 and 2009 Reading Assessments. 

U.S. Department ot Educa tion, Ottice ot Planning. Evaluation and Policy Development, EDFacts SY 2008-09. Washington . DC. 2010. The National Longitudinal School-Level Stale Assessment Score 

Database (NLSLSASD) 2010. 
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In mathematics , 4 1 states in grade 4 and 40 in grade 8 had sta te 

assessments that were comparable for 2007 and 2009. Figure 19 

displays the sta tes by whether they showed di ffe renr changes in 

achievement berween 2007 and 2009 compared with NAEP. In 

grade 4, 21 sta tes showed a more positive change from 2007 [Q 

2009 in their mathematics assessmenr compared with NAEP, 

3 showed a less positive change, and 17 showed changes in 

achievemenr in their own tes t that are corroborated by NAEP 

results. In grade 8, 17 sta te assessments showed a positive change 

compared with NAEP, 5 showed a less positive change, and 18 

had comparable changes. 

Figure 20 displays the states by how their mathema tics assessment 

compared wi th NAEP in terms of achievement change from 2005 

to 2009. Of 16 states in the grade 4 analysis sample, 8 sta tes 

showed more positive change on their assessment compared with 

the change based on their NAEP equivalent sco re. In grade 8, 

6 of the 16 state assessments showed more pos itive change in 

acruevemen t than NAEp, and 10 sta tes had co mparable changes 

in the sense that sta te assessment and NAEP measures of changes 

in percentages of students meeting the sta te standards are not 

statistically significantly different from each other. 

Figure 19. States according to how their changes in mathematics achievement compared with NAEP's for the same period, by grade: 
2007 to 2009 

No difference (0=0) 

NAEP results show more positive changes 
than state results (0 > 0) 

State results show more positive changes 
than NAEP results (0 < 0) 

Total number of states 

AK, AL, AZ, CO, HI, lA, KS, MA, MO, ME, MO, MT, 
NO, NV, SO, TN, UT 

17 

NM, WA,WY 
3 

AR, CA, CT, DE, FL, 10, KY, LA, MI, MN, NC, NH, 
NY, OH, OR, PA, RI, TX, VA, VT, WI 

21 

41 

AZ, CO, CT, FL, lA, MA, ME, MN, MO, NO, NH, 
OH, PA, SO, VT, WA, WI, WY 

18 

AK, MT, NV, OR, UT 
5 

AL,AR, DE, HI, 10, KS, KY, LA, MO, MI, NC, NM, 
NY, RI, TN, TX, VA 

17 

40 

SOURCE: U.S. Department of Education, tnstitute of Education Sciences, Nationat Center for Education Statistics, Nationat Assessment of Educationat Progress (NAEP), 2007 and 2009 Mathematics 

Assessments. U.S. Department of Education, Office of Ptanning, Eva tuation and Policy Devetopment, ED Facts SY 2008-09, Washington, DC, 2010. The Nationat Longitudinat Schoot-Levet State Assessment 
Score Database (NLSLSASD) 2010. 

Figure 20, States according to how their changes in mathematics achievement compared with NAEP's for the same period, by grade: 
2005 to 2009 

No difference (0=0) 

NAEP results show more positive changes 
than state results (0 > 0) 

State results show more positive changes 
than NAEP results (0 < 0) 

Total number of states 

AL, CO, IA, LA, MA, NO 
6 

NM,WA 
2 

AK,AR, CA, FL, MO, TN, TX, WI 
8 

16 

- No state where NAEP results showed targer gains or smaller tosses than state results. 

AK, AZ, CO, IA, LA, NO, NV, PA, TN, WI 
10 

AR, FL, MO, NM, OH, TX 
6 

16 

SOURCE: U.S. Department of Education. tnstitute of Education Sciences, Nationat Center for Education Statistics, Nationat Assessment of Educationat Progress (NAEP), 2005 and 2009 Mathematics 

Assessments. U.S. Department of Education, Office of Ptanning, Evaluation and Policy Devetopment, ED Facts SY 2008-09, Washington, DC, 2010. The National Longitudinal School· Level Slate Assessmenl 
Score Database (NLSLSASD) 2010. 
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Conclusion 
Mapping sta te standards for proficienr performance on the NAEP 

scales showed wide variarion among sta tes in the rigor of their 

standards. The implica rion is that studenrs of similar academic 

skiUs but residing in differenr states are being eva luated against 

clifferenr standards fo r proficiency in reading and mathematics . 

All N AEP scale equivalen ts of sta tes' reading standards were below 

N AEP's Projicient range; in m athematics, only one sta te's NAEP 

scale equivalenr was in the NAEP Projicient range (Massachusetts 

in grades 4 and 8). In many cases, the NAEP scale equivalent for 

a sta te's standard , especially in grade 4 reading, mapped below the 

NAEP achievemenr level for Basic performance. There may well 

be valid reasons for sta te standards to fa ll below NAEP's Projicient 

range. Ihe comparisons simply p rovide a conrext fo r desc ribing 

the rigor of perfo rmance standards that sta tes ac ross the country 

have adop ted. 

Between 2007 and 2009, about one-fi fth of the sta tes changed 

aspec ts of their assessmen t po licies or the assessment itself to the 

extent that their reading or mathematics results are no t co mparable 

across these two years. 

Either explici tly or implici tly, such sta tes adop ted new performance 

standards. By mapping the sta te standards in both years to the 

same NAEP scale, the changes in rigor of the standards can be 

measured. W hen exa mined across grades 4 and 8 fo r bo th reading 

and mathematics, of the 34 ins tances where the sta tes repo rted 

changes in their assessmen ts, the rigor of the standards increased 

in 2 1 of them, did not change in 8 , and decreased in 5 as measured 

by NAEP sca le equivalenrs. 

The remaining states made no changes to their assessment policies 

or made changes that were minor enough that their test results 

remained comparable. In more than half of the 40 states tha t 

indica ted no substantive changes in their sta te reading assessmenrs 

(24 sta tes in grade 4 and 2 1 sta tes in grade 8), the differences 

between their 2007 and 2009 NAEP equivalent scores were 

statistically significa nt. In mos t cases, the 2009 scores were lower 

(22 out of 24 states in grade 4 and 19 out of 2 1 sta tes in grade 8). 

In mathematics , in the majori ry of the states with no substanrive 

changes in their sta te assessmenrs, the differences between thei r 
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2007 and 2009 NAEP equivalem scores were not statistically 

significam (21 out of 41 states in grade 4 and 22 of 40 states in 

grade 8). However, in 17 of 41 states in grade 4 and in 16 of 40 

states in grade 8, the 2009 NAEP scale equivalents of state 

standards were lower. 

For the same groups of states (i.e., states whose assessments did 

not change), it was possible to check the extem to which NAEP 

corroborated the changes in achievemem measured in the states' 

assessmems benveen 2007 and 2009. In both subjects, NAEP's 

measuremems of smdent progress did not agree with the progress 

measured by state assessment in at leas t half the states. In most 

cases, states' results showed larger gains or smaller losses than did 

NAEP. These findings of disagreemems benveen the two measures 

could be explained by a methodological change in one of the 

tests (e.g., accommodations, sca ling, time of administrarion, or 

exclusions) or by differences benveen NAEP and the sta te test 

domains affecting rhe skills learned by srudems and tesred in the 

two assessments. 

In this report we conducted three sets of analyses-assessing the 

relative rigor of scare srandards, describing changes in relarive rigor 

of standards when srates es rablish new policies or testing sysrems, 

and corroboraring srate progress in srlldent performance­

rhe results of which show thar NAEr, as a common yards rick, 

cominues to be an essential benchmark for stares in evaillaring 

their standards. 

989807 r NATIONAL CENTER FOR EDUCATION STATISTICS .- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NAEP000046 



References 
Bandeira de Mello, V, Blankenship, c.. and McLaughlin. D.H. 

(2009). ivIapping Stllte Proficiency Standards Onto NAEP Scales: 

2005-2007 (NCES 2010-456). National Center for Education 

Statistics. Institute of Educarion Sciences. U.S. Department of 

Education. Washington. DC. 

McLaughlin. D.H. (2008). j\1e((suremmt EI7"01" in Comparing 

NAEP and State Test Gains. Palo Alto, CA: American Institutes 

for Research. 

McLaughlin, D.H., Bandeira de Mello, V, Blankenship, c., 

Chaney. K.. Esra. P., Hikawa. H .. Rojas, D .. William, P., and 

Wolman, M. (2008a). Comparison Between NAEP {md State 

Reading Assessment Results: 2003 (NCES 2008-474). National 

Center for Education Statistics, Institute of Education Sciences. 

U.S. Department of Education. Washington, DC. 

McLaughlin, D.H., Bandeira de Mello, V, Blankenship. c.. 

Chaney, K. . Esra, P.. Hikawa, H ., Rojas, D., William, P., and 

Wolman, M. (2008b). Comparisoll Between NAEP and State 

ivIathematics Assessment Reslllts: 2003 (NCES 2008-475). National 

Center for Education Statistics. Institute of Education Sciences, 

U.S. Deparrment of Education. Washington, DC. 

u.S. Department of Educarion, National Center for Education 

Sratistics (2007) . ivlapping 2005 State Proficiemy Sttlndards 

Onto the NAEP Scales (NCES 2007-482). Washington, DC: 

Author. Retrieved July 14, 2007, from http://nces.ed.gov/ 

na rionsreportcard/ pdf! studies/2007 482.pdf. 

989807 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -. 2009 MAPPING STUDY T 
NAEP000047 



Technical Notes 
NAEP Achievement Levels 
NAEP uses both scale scores and achievement levels to report 

student performance. Sca le scores show what students know and 

can do, and achievement levels are performance standards for what 

students should know and be able to do. The NAEP achievement 

levels Basic, Projicient, and Advanced are used to interpret the 

meaning of the NAEP scales. Ihey are indicators of student 

performance. Basic denotes partial mas tery of the knowledge 

and skills tha t are fundamental to proficient work at a give n 

grade. Projicient represents so lid academic performance. Srudents 

reaching this level have demonstrated competency on challenging 

subject matter. However, Projicient is not synonymous with grade­

level performance. AdVtlnced signifies superior performance. 

These achievement levels are set independently by the National 

Assessment Governing Board, which sets policy for NAEP 

NCES has determined (as provided by NAEP 's authorizing 

legisla tion) tha t NAEP achievement levels should continue to be 

used on a trial basis and should be interpreted with cau tion (see 

http ://nces.ed.gov/nationsreportcard/achlevdev.asp?) . 

Estimation Methods 
Estimation of the placement of state performance standards on 
the NAEP scale 

This section summarizes the estimation methods used in the 

mapping procedure to place state performance standards onto 

the NAEP scales. The fo llowing description of the method 

is excerpted from the 2009 mapping report ava ilable a t 

http:// nces.ed.gov/ nationsreportcard/pdf/studiesI20 10456.pdf 

The method of ob taining equiperce/ltile equivalents involves the 

following steps: 

a. Obtain for each school in the NAEP sample the proportion 

of students in that school who meet the sta te performance 

standard on the sta te's tes t. 

b. Estimate the state proportion of students who mee t the standard 

on the state tes t, by weighting the proportions (ftom step 1) for 

the NAEP schools. using NAEP schoo l weights. 
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c. Estimate the weighted distribution of scores on the NAEP 

assessment for the state as a whole, based on the NAEP sample 

of schools and students within schools. 

d. Find the point on the NAEP scale at which the estimated 

proportion of students in the state who score above that point 

(using the distribution obtained in step 3) equals the proportion 

of students in the state who meet the state's own performance 

standard (obtained in step 2). 

The reported percentage meeting the sta te's standard in each NAEP 

school s, PJ' is used to compute a state percentage meeting the 

state's standards, PS' using the NAEP school weights, w
J

' For each 

school, W is the sum of the student weights w . for the students 
J 

' IS' 

selected for NAEP in that school. I For each of the five sets of 

NAEP plausible values, v = 1 through 5, we solve the following 

equation for c, the point on the NAEP scale corresponding to the 

percentage meeting the state's standard;2 

Ps = ):ir'SES WiSPS /~iS'SES W ir [1) 

= ~ . wirairv (c)/~ W ir 
L.,,/S,sES L."ir,sES [2) 

where the sum is over students in schools participating in NAEP, 

and ais" (c) is an indicator variable that is 1 if the v-th plausible 

value for student i in school s, Y isv' is greater than or equal to 

c, and 0 otherwise. The five values of c obtained for the five sets 

of plausible values are averaged to produce the NAEP threshold 

corresponding to the state standard, that is, the reported mapping 

of the standard onto the NAEP scale. Variation in results over 

the five sets of plausible values is a component of the standard 

error of the estimate, which is computed by following standard 

NAEP procedures. 

An estimate of the standard error of the mapping is necessary to 

test the question of whether the NAEP scale equivalent of the 

s tandard is stable across the two years. If we denote the NAEP 

scale eq uivalent of the standard in year Y by c y , then the standard 

error of the difference, C = C 1 - C 2 ' is just the square root of 

the sum of the squares of the standard errors of the two separate 

NAEP scale equivalents. That is, 5E(c) = ~5E(CI)2 + 5E((2)2. 

Each can be estimated by applying the NAEP jackknife technique 

to the mapping process . 

Relative error 

When used to place state standards on the NAEP scale, 

equipercentile mapping will produce an answer even if NAEP 

and state assessment sco res are completely unrelated to each other. 

Some additional data, beyo nd [he percentage meeting the standard 

in the state and the distribution of NAEP plausible values-the 

only data used in the computation-are needed to test the validity 

of the mapping. 

To evaluate the validity of the placement of a state standard on 

the NAEP scale, we measure how well the procedure reproduces 

the percentages reported by the state as meeting the standard 

in each NAEP-participating school. If the mapping is valid, the 

procedure should reproduce the individual school percentages 

fairly accurately. However, if the sta te assessment and NAEP are 

measuring different, uncorrelated characteristics of students, the 

school-level percentages meeting the state standard as measured 

by NAEP will bear no relationship to the school-level percentages 

meeting the state's standards as reported by the state. 

The correlation coefficient showing the relationship between the 

percentages reported for schools by the state and those estimated 

from the NAEP scale equivalents provides a straightforward 

measure of the appropriateness of the mapping. However, it does 

not indicate the amount of error that is added to the placement 

of the standard by the fact that NAEP and the state assessment 

may not measure the same construct. We must determine how 

high the correlation must be to justifY inferences that are based 

on the mapping. Also needed is a measure of that error, as a 

fraction of the total variation of percentages meeting the standard 

across schools. 

The NAEP estimate of the percentage meeting the standard in 

a school is subject to both sampling and measurement error. 

However, even if the NAEP measure had no sampling or 

measurement error, and even if NAEP measured exactly the 

same construct as the state assessment, NAEP would not 

reproduce exactly the state assessment percentage for each school. 

The difference occurs because the state assessment scores are 

based on different administrations, at different times of year, 

with different motivational contexts and different rules for 

exclusion and accommodation. The state assessment scores are 

also subject to measurement error, a lthough for school-level 

aggregates, the measurement error is smaller than it is for individual 

student estimates. 
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Although we recognize that discrepancies between the reported 

figure from each school and the es timate based on the NAEP 

mapping will occur, it is, nevertheless, imporrant that the 

discrepancies be small relative to the variation in outcomes 

across schools. If the variance of rhe discrepancies is more than a 

fraction of the total variance across schools in percenrage meeting 

a standard, rhe validiry of the placemenr of the standard could be 

considered suspect, even though the nominal standard error of the 

state- level estimate may be small. 

To evaluate the mapping, we therefore compare three variances: 

1. total variance of reported percenrages meeting the srate's 

standard across the schools parricipating in NAEP in the sta te , 

02(p,) ; 

2. average squared deviation bet\veen the reporred percenrage, 

p, and the percentage based on the NAEP mapping for each 

school s, p,: average, (p, - pJ 2 ; and 

3. average expected sampling and measuremenr error in the NAEP 

estimate for each school s, average, (p, - E(p) 2 . 

\Ve estimate the sizes of what the (squared) discrepancies 

would have been if NAEP were not subject to sampling and 

measuremenr error by subtracting quantiry (3) fi'om quantiry (2), 

and we compare these adjusted (squared) discrepancies wirh the 

overall variation in percentages across schools 0
2 (pJ (quantiry 

(I)). If the adjusted (squared) discrepancies correspond ro a la rge 

component the overall variance of the percenrages, the NAEP 

da ta do not reproduce the school-level percenrages with sufficient 

accuracy to justilY inferences based on the placemenr of the 

standard on rhe NAEP scale. That is, we want the relative error 

K<k, 

where 0 5 k 5 1. 

We wanr the discrepancy variance (2) to be less than a threshold 

k of the variance in the state test score school percentages (1) , but 

we do not want to penalize rhe mapping for the measuremenr and 

sampling error in p, (quanriry 3), which contributes to quantiry 

(2). Therefore, we subtract (3) from (2) before dividing by (1) . The 

resulting numerator of the relative error K is an estimate of the 

amount of discrepancy variance that cannot be accounted for by 

NAEP sampling and measuremenr erro r. Because both quanrities 

(2) and (3) are sample estimates of variances, it is reaso nable to 

expect that they will usually differ from the true variances of 

(2) and (3)' and this can lead ro (2) - (3) < 0 in so me cases. In 

fact, if there were no linking error, we would expect (2) - (3) < 0 

in half the cases, because (2) and (3) would be t\vo estimates of 

the same variance. 

Both the discrepancies and the estimation of NAEP random 

estimation error a re more srable in schools with larger NAEP 

samples of studenrs. 1herefore, to increase the stabiLiry of the 

estimate of K, the average over schools was weighted according 

ro the size of the NAEP sample of studenrs in the school; a small 

number ofNAEP schools with fewer than five NAEP participants 

are not included in the computations. 

The NAEP random estimation error variance is the sum of t\vo 

components, sampling error and measurement error. Because 

a t the srudenr level the variable of interest is a simple binomial 

variable (meets or does not meet the standard), to estimate 

the sampling variance we can use rhe binomial variance of the 

estimate of a percenrage , p,(lOO- p,) In, ' where n, is the size 

of the NAEP sample in the school and p, is the percentage of 

NAEP participants in the school with plausible values greater 

than the value estimated to be equivalent to the state standard. 

The binomial variance should be reduced by a finite population 

correction, fPc = ~(N, - n) I(N, -1) , because the NAEP 

sa mple is a sizeable frac tion of the number of students in the 

particular grade, N, , at most schools. If the number of studenrs 

per grade is not known, the average finite population correction 

for schools with NAEP samples of the same size is used. 

NAEP measurement error is estimated by the variance of the five 

es timates for each school's percenrage meeting the standard, based 

on the five alternative sets of plausible values II, for the parricipating 

srudenrs , ov2 (p"V> . Because p, is computed as the average of 

values based on five plausible value sets, the measurement error 

component is divided by 5. Thus, the quantiry in (3) above is 

estimated by 

[4] 

In this study, the criterion proposed is to consider relative errors 

greater than. 5 as indicating that the mapping error is too large to 

supporr any useful inferences from the placemenr of the standard 

on the NAEP scale. 

Setting the criterion for the validiry of this application of the 

equipercentile mapping method at K = .5 is arbitrary but 

plausible. Clearly, it should not be taken as an absolute inference 

of validiry-t\vo assessmenrs, one with a relative error of .6 and 
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the other with .4, have similar validity. Setting a criterion serves 

to call attention to the cases in which we should consider a 

limitation on rhe validity of the mapping as an explanation for 

otherwise unexplainable results. Although estimates of standards 

wirh greater relative error because of differences in measures are 

not thereby invalidated, any inferences based on them require 

additional evidence. For example, a finding of differences in trend 

measurement between NAEP and a state assessment when the 

standard mapping has large relative error may be explainable in 

terms of unspecifiable differences between the assessments, ruling 

out further comparison. Nevertheless, because the relative error 

criterion is arbitrary, results for all sta tes are included in the report 

and in the discussion of findings , irrespective of the relative error 

of the mapping of the standards. 

Notes 

1. To ensure that NAEP and state assessments are equitably 

matched, NAEP schools that are missing state assessment scores 

(Le., small schools, typically representing approximately 4 

percent of the students in a state) are excluded from this process. 

Even if the small excluded schools perform differently from 

included schools, no substantial bias in the estimation process 

would be introduced, unless their higher or lower scoring was 

specific to NAEP or specific to the state assessment. 

2. Estimations of NAEP scale score distributions are based on 

an estimated distribution of possible scale scores (or plausible 

values), rather than point estimates of a single scale score. More 

details are available at http://nces.ed .gov/nationsreponcard/ 

tdw/analysis/est pv individual.asp. 

Comparing NAEP and State Measures 
of Change 
When state and NAEP assessments remain the same over two 

assessment periods, NAEP can be used to corroborate progress on 

the state assessments. If either NAEP or a state test has substantively 

changed between the two years, then comparisons of achievement 

changes identified by the two tests cannot be justified. 

To compare NAEP and state changes in achievement from 2007 

to 2009, we compute the difference between (a) the percentage of 

students reported to be meeting the state standard in 2009 and 

(b) the percentage of rhe NAEP students in 2009 that is above rhe 

NAEP scale equivalent of the state standard in 2007. 

Computing the discrepanc ies between NAEP and state 

measures of changes in ach ievement 

Let D be the discrepancy between NAEP and sta te changes in 

achievement from year 1 to year 2. 

where Ds is the change from year 1 to year 2 in achievement 

measured by the state test, and DN is the change from year 1 to 

year 2 in achievement measured by the mapping. 

The change D N is 

where P
1N 

is the percentage of the NAEP students in year 2 

that are above the NAEP scale equivalent of the state standard in 

year 1, and PIN is the percentage of the NAEP students in year 1 

that are above the NAEP scale equivalent of the state standard in 

year 1. 

Similarly, the change Ds is 

where P
1S 

is the percentage of students reported to be meeting 

the state standard in year 2, and PIS is the percentage of students 

reponed to be meeting the state standard in year 1. 

For the year for which the NAEP scale equivalent is computed, 

the percentage meeting the state's standard and the percentage 

meeting the NAEP scale equivalent are, by definition, the same. 

Therefore, the discrepancy D is the difference between (a) the 

percentage of students reported to be meeting the stare standard 

in year 2 and (b) the percenrage of the NAEP students in ye-ar 2 

tha t al'e above the NAEP scale equivalent of rhe state standard in 

year 1. 
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When D > 0 (i.e., DN> Ds or equivalently, Pit" > P
2S

) the change 

from year 1 ro year 2 measured by the mapping is more positive 

(or less negative) than the change from year 1 ro year 2 measured 

by the state test. For D < 0, that is (DN < Ds or equivalenrly, 

P1N < P2S )' the change measured by the mapping is less positive 

(or more negative) than the change measured by the state tesr. 

TIle expectation is that both the state assessments and NAEP 

would show the same changes in achievement between the cwo 

years. Statistically significant differences becween NAEP and state 

measures of changes in achievement indicate that more progress 

is made on either the NAEP ski ll domain or the state-specific ski ll 

domain between cwo years. A more positive change on the state 

test (larger gains or smaller losses) indicates that students ga ined 

more on the state-specific skill domain. For example, a focus in 

instruc tion on state-specific content might lead a state assessment 

ro show more progress in achievement than NAEP. Similarly, 

a less positive change on the state test indicates that students 

gained more on the NAEP skill domain. For example, a focus 

in instruction on NAEP content that is not a part of the state 

assessment might lead the state assessment ro show progress in 

achievement that is less than that ofNAEP. 

To measure achievement changes in terms of percentages of 

students meeting a standard requires that the standards remain 

unchanged. If the standards have changed, one cannot be certain 

whemer ach ievement gains are due ro gains in achievement or to 

a lowering of the standard, for example. Similarly, if one observes 

a loss in achievement and the standards have changed, one cannot 

be certain if it is due ro a real achievement loss or an increase in 

the standards. Therefore, when both NAEP and a state's standard 

remain unchanged between rwo years, the question of whether 

NAEP and the sta te assessment agree on the size of an achievement 

change is the same as the question of whether the mapping of the 

state's standard onro the NAEP scale is stable over the cwo years. 

Measuring the standard error of D 

Because the data available for mapping srates' standards onto the 

NAEP scale are limited to school- level percentages of students 

achieving a state's standard in schools participating in NAEF, 

me critical statistic for comparing NAEP versus state-test score 

changes is 

D _ ( ' A ) (A A ) 
- P2Nlmap=1 - P2S - PlNlmap= l - PlS [5] 

where PYS is the state percen tage meeting the standard in year 

Y, estimated by the weighted average of me percentages in the 

NAEP schools , and PYNl mnp=1 is the percentage of the distribution 

ofNAEP plausible va lues in the state in year 1'; estimated by the 

(same) weighted average of the distributions in the NAEP schools, 

which are above the NAEP scale value that was found in year 1 to 

correspond ro the state standard. 

For example, if the state shows a gain from 50 percent ro 60 

percent meeting the standard and NAEP reports a gain from 

50 percent ro 55 percent meeting the state's standard, then 

D = (55 - 60) - (50 - 50) = -5. The statistical question ro be 

addressed is whether a va lue of 5 for D is larger than we wou ld 

expect on the basis of measurement and sa mpling error. 

The term in the second parenthesis of equation [5] is zero by 

definition, widl no error, because the NAEP scale value onto 

w hich the state's standard is mapped (in year 1) is the value that 

forces an exact match of percentages (in year 1) . That is not ro say 

tha t P lS and PlNlmap=1 are error-free estimates of their respective 

population statistics, just tha t the second term in D is exacrly zero. 

The errors in PlS and PiNlmap= 1 contribute to the error in the 

other term Cp 2Ni map= I - P2S ) through mapping error. 

Both NAEP estimates, Plt\1"Ulp=1 and P2J\1mnp=I' are based on 

percentages of the student score distribution meeting the same 

scale value, the one mapped from the year 1 data. To measure 

achievement changes in terms of percentages of students meeting 

a standard, it is necessary to use exacrly the same standard for 

both years . .l In fact, if achievement changes are measured purely in 

terms of percentages meeting a standard, finding an achievement 

gain in me population is equivalent to finding mat the test became 

easier for the population ro meet the standard. In omer words, 

unless we are assured that the standard has not been lowered, we 

cannot infer that finding mat me standard became easier for the 

population means that the population's achievement increased. 

We cannot exclude the possibility that the standard was lowered 

unless we have evidence ro exclude ir. An example of tha t evidence 

is finding that in both years, the standard is equivalent to the 

sa me NAEP score, if we assume that NAEP remained unchanged 

between the years. Thus, the question of whether NAEP and 

the state assessment agree on the size of achievement change is 

virtually equivalent ro the question of whether the mapping of the 

sta te's standard onro the NAEP scale was stable over the two years. 
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Because the second term in the equation for D is zero, we can 

redefine D as 

[6] 

and focus on the estimation of the sources of error; that is, on the 

expected variation between D and the value it would take on if the 

estimates of the percentages meeting the standard were equal to 

their population values, fi2S and P2111mnp=,. 

Many factors contribute to random variation of D around irs true 

value, which would be zero if NAEP and rhe stare assessments 

show the same gains/losses.4 However, in view of the complexity 

of any psychometric model for D, the most robust procedure 

tor estimating the standard error of D is the standard NAEP 

procedure, combining NAEP measurement error, esrimated by 

variation in values of D obtained for each of the five plausible 

value sets, with NAEP sampling error, estimated by the NAEP 

jackknife technique. 

Additional information on comparing NAEP and state measures 

of change is available at http://nces.ed.gov/nationsreportcard/pdfl 

studies/20 1 045 6.pdf. 

Notes 

3. If we were to estimate Pm from a mapping based on year 2 

dara, D would be identically zero, a meaningless result. 

4. These factors are discussed in McLaughlin (2008). 

I I 

I 
/(7 
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Appendix Tables 
Table A-1. NAEP scale equivalent scores for state reading proficiency standards at grades 4 and 8 in 2009, and their differences from 

the 2005 and 2007 estimates of the same standards, by state 

~ti.;;r:fiij~i1~~~~·l "Jl~i7~~J-i:r,iJlt':.;li.w~'-"iij'·'t.:.~i...~·~~}.:~~i\i"'i.i.1~..;Iii~~m U~_", .!:t;~~::.~:-,,] 
2009 Change Change 2009 Change Change 

NAEP from 2007 from 2005 2007 and 2005 and NAEP from 2007 from 2005 2007 and 2005 and 
scale NAEP scale NAEP scale 2009 tests 2009 tests scale NAEP scale NAEP scale 2009 tests 2009 tests 

State equivalent equivalent equivalent comparable comparable equivalent equivalent equivalent comparable comparable 
Alabama ~ -7~· ~~~.--~y7--I-~-=~~--~~--~., --~~'---~~~--

~A~lask~a _ _ ___ ~ __ ~ ____ ~~ ___ ~1 __ ~i _____ v,.-~ __ ~ ____ ~ ____ ~ __ ~~,-___ ~~ __ 
Arizona - ~ _v -, ~ ~ 
d.~~nQ~~·l: ·l 1' ~ v _~ __ ~ ______ ~ ____ ~--ll~: ___ vr-____ ~~r-_ 

-8* ~ v \ ~ 
Colorado 
Connecticut 

District of Columbia 
Florida 
Georgia 
Hawaii 
Idaho 
Illinois 
Indiana 

IS!r1sas 

ouisiana 
laine 
arvland 

ichigan 
11IIt:~Ulif 

Missouri 
Montana 

Nevada 

New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oreaon 

Rhode Island 
South Carolina 
South Dakota 

Texas 
Itah 

rainia 

esl lirginia 
1:lI,;UII:l III 

j 

08 
99 
05 

7: 

198 
203 
194 
186 
205 
192 

)7 

-

~1 

200 
204 
203 
192 

19 
199 
170 
188 

16 

-4 -3 ~ v 228 \ ~ 
-5* ·4' ~ 243 \ 
-4* - ~ -3* \ 
- - - - \ 

~* v -3* ~ 
7* 7* -15* ~ 
~* ~* -20* ~ 

·11* ·1<1* -11' v 
-1 - 234 ·2 -11* 
4* 4* 255 4* 5' 
·5* ·3 ~ v 248 -4* -2 
·6* - ~ 236 ·5* -6* 
# -1 ~ 253 2 -

-1 -5* ~ ~ 243 ·3 ·8* 
·6* 17* v 25j -8* ·23* 
1 # ~ " . 23·tl* ·8* 
2 # ~ V 21 "~* -

-

21 
1* 

·9' 
22* 
1 

·6* 

13' 
·4* 
1 

-1 

12* ,, -, -

- \ 

1 ' 
- \ 

-
- \ 

31' 
·1 v 
-7* v 
21 * 
·1 v 
-7* ~ 
29* 

- " - v 
- v 
-35* 
-
1 ~ 

-2 ~ 
- ~ 
- ~ 
- v 
8* ~ 

20* 

__ 20* -"-

-

247 
246 
253 
251 

15 
254 
211 
201 
235 
259 
2 

·t -

-: 

-
·2 
-2 
-8* 
-2 

·13* 
29* 
2 

12* 
17* 
- ' 

-, 
-36* 

5* 
# 

-21* 
1 
5* 

8* 
- v 
.7' ~ 
- ~ 
-7' v 
- ~ 
-6* 
·5* ~ 

·21* v 
30* 
·2 v 
11* " 
5* 

·4* v 
·13* ~ 
- ~ 

-32* 
-

-11 * ~ 

-24* " 
-
-
-14' 
-
2 

-1! 

_v 

- Not available; # Rounds to zero; • Statislically different from zero (p < .05); ..J Slate assessment is comparable be~veen years when state ccnfirmed making no substantive changes in Ihe assessmeni; 

NOTE: Blank ce ll indicates slate assessment is not ccmparable be~veen years, 

SOURCE: U,S, Department of Education, Institute of Education Sciences, National Center for Education Stalistics, National Assessment of Educational Progress (NAEP), 2005, 2007, and 2009 Reading 
Assessmenls. U.S. Department of Education, Office of Planning, Evalualion and Policy Development, EDFacts SY 2008-il9, Washington, DC, 2010. The National Longitudinal School·Level State Assessment 
Score Dalabase (NLSLSASD) 2010. 
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Table A-2. NAEP scale equivalent scores for state mathematics proficiency standards at grades 4 and 8 in 2009, and their differences 

from the 2005 and 2007 estimates of the same standards, by state 

1-
• ,',F."! ~ 

.. ~:. 
2009 Change Change 2009 Change Change 

NAEP from 2007 from 2005 2007 and 2005 and NAEP from 2007 from 2005 2007 and 2005 and 

scale NAEP scale NAEP scale 2009 tests 2009 tests scale NAEP scale NAEPscaie 2009 tests 2009 tests 

State equivalent equivalent equivalent comparable comparable equivalent equivalent equivalent comparable comparable 

Alabama 207 1 # " ::J 246 -7' - " "'-
Alaska 218 1 4 ' 268 3 # v v 
Arizona 212 -1 - , 266 -2 1 ::J ::J 

Arkansas 216 -13' -20' 267 -9' -20 v v 
California 220 -5' -10' , - - -
Colorado 202 1 1 , 256 -3 -2 ";j ";j 

Connecticut 214 ·6' -7* , 251 -1 -6' v 
Delaware 220 -5' - , 269 -3' -7* v 
District of Columbia 217 - - v 258 - - v 
Florida 225 -5' -6' v v 266 -1 4 ' v v 
Georgia 218 5' 3 247 4 -8' 

Hawaii 239 1 -8' v 286 -8' -10' v 
Idaho 213 -5' 6 v 261 -3' 4 ' " 
Illinois 207 -1 - 251 # -25' 

Indiana 229 2 4' 273 7* 7* 

Iowa 221 1 2 " 263 -1 1 \ " 
Kansas 217 -2 -1 265 -5' - , 
Kentucky 223 -6' - 273 -6' -12' \ 

Louisiana 221 -2 -2 " 263 4' -1 , " Maine 234 -2 -14' 284 -2 -15' , 

I 

Maryland 208 1 -7' " , 271 -7' -5' " ~ 

Massachusetts 255 1 # " " 300 -2 -1 ";j 

Michigan 200 4 ' -22' ";j 253 -7' -16' ";j 

Minnesota 233 -5' - " 287 1 - " Mississil1l1i 223 19' 17' 264 1 2 

Missouri 246 1 3' " 287 -2 -24' " Montana 235 1 14' " 285 3 14' " 
Nebraska - - - ";j - - - " 
Nevada 225 2 - ";j 269 2 -1 v v 
New Hampshire 237 -2 - ";j 281 -1 - v 
New Jersey 231 11' 10' 272 # -1 

New Mexico 236 4' 4' ";j ";j 277 -8' -10' v v 
New York 207 -12' # ";j 249 -24' -26' _v 
North Carolina 220 -11' 18' v 253 -17' 6' v 
North Dakota 225 -1 1 " " 278 -1 1 " " Ohio 219 -5' -13' " 265 # -9' " " 
Oklahoma 228 15' 10' 269 20' 11 ' 

Oregon 214 -6' - " 266 3' -3' " Penns},lvania 218 -5' - v 272 1 0 v " 
Rhode Island 231 4' - v r- 275 4 ' - v " 
South Carolina 215 -30' -31 ' 270 42' -36' 

South Dakota 224 # - v v 271 1 - v v 
Tennessee 195 -3 4' ";j ::J 229 -5 -1 " " 
Texas 214 -3 -5' " " 254 -14' -18' " " Utah 225 2 - ";j ::J 275 19' - " " Vermont 236 -3' - ";j ~ 282 -1 - " " 
Virginia 213 -6' - ,j 251 -8' -2 " Washington 243 4' 8' ";j ";j 288 2 - " West Virginia 225 9' 11 ' 270 16' 17* 

Wisconsin 219 4 -6' ";j ";j 262 # -2 v ,j 

Wvomina 226 9' -25' " 278 -2 -15' " 
- Not available: # Rounds to zero: • Statistically diffelSnl from zero (p < .05): ..J State assessment is comparable beh'leen years when stale confinmed making no subslantive changes in !he assessment: 

NOTE: Blank cell indicates state assessment is not comparabte beh'leen years. 

SOURCE: U.S. Department of Education, tnstitute of Education Sdences. Nationat Center for Education Statistics, Nationat Assessment of Educationat Progress (NAEP), 2005, 2007, and 2009 Ma!hematics 

Assessments. U.S. Department of Education, Office of Planning, Evaluation and Policy Development, ED Facts SY 2008-09, Washington, DC. 2010. The National Longitudinal School· Level State Assessment 

Score Database (NLSLSASD) 2010. 
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Table A-3. Direction of change in the estimated NAEP scale equivalent scores of state reading proficiency standards for the states 
that did not make significant changes in their assessments, by grade and comparison result: 2007 to 2009 

Increase 

No significant change 

Decrease 

Total number of states 

MI,WY 
2 

AK,AL, CO, KY, LA, MA, MD, MO, NO, NH, RI, TX, 
UT, VT, WA, WI 

16 

AR, Al, CA, CT, DE, FL, GA, HI, IA, 10, KS, ME, 
MN, MT, NM, NV, NY, OH, OR, PA, TN, VA 

22 

40 

OH,WY 
2 

AK, AL, CO, CT, FL, KY, LA, MI, NO, NH, NM, NV, 
OR, PA, RI, TN, UT, WA, WI 

19 

AR, Al, CA, DE, GA, HI, IA, 10, KS, MA, MD, ME, 
MN, MO, MT, NY, TX, VA, VT 

19 

40 

SOURCE: U.S. Department of Education. Institute of Education Sciences, National Center for Education Statistics. National Assessment of Educational Progress (NAEP). 2007 and 2009 Reading Assessments. 

U.S. Department of Education. Office of Planning, Evaluation and Policy Development. EDFacts SY 2008-09. Washington, DC, 2010. The National Longitudinal School-Level State Assessment Score 
Database (NLSLSASD) 2010. 

Table A-4. Direction of change in the estimated NAEP scale equivalent scores of state mathematics proficiency standards for the 
states that did not make significant changes in their assessments, by grade and comparison result: 2007 to 2009 

Increase 

No significant change 

Decrease 

Total number of states 

NM, WA,WY 
3 

AK, AL, Al, CO, HI, lA, KS, LA, MA, MD, ME, MO, 
MT, NO, NH, NV, SO, TN, TX, UT, WI 

21 

AR, CA, CT, DE, FL, 10, KY, MI, MN, NC, NY, OH, 
OR, PA, RI, VA, VT 

17 

41 

OR,UT 
2 

AK,AZ, CO, CT, FL, lA, MA, ME, MN, MO, MT, NO, 
NH, NV, OH, PA, SO, TN, VT, WA, WI, WY 

22 

AL, AR, DE, HI, 10, KS, KY, LA, MD, MI, NC, NM, 
NY, RI, TX, VA 

16 

40 

SOURCE: U.S. Department of Education, Institute of Education Sciences. National Center for Education Statistics. National Assessment of Educational Progress (NAEP). 2005 and 2009 Reading Assessments. 
U.S. Department of Education. Office of Planning, Evaluation and Policy Development, EDFacts SY 2008-09. Washington, DC, 2010. The National Longiludinal School-Level State Assessment Score 
Database (NLSLSASD) 2010. 
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