
-mar"1-es form;) pril:1;)ry l\larch 7. Betw.:ennow ;)nd then, the Arizona Repub
lican h;)s a good chance of \\'inning 3GO.p prI his own st;)te's Feb. 22 primary -II . D . . the only major Republican contest 

WI .see: emo.Cl-ats'" .~e~u~b~kr;:~!~gc~\~~·~~:.nWhiChOnIY
Mr. Thigpen thinks the odds are - d' .'d 	 . 1 still with Mr. Bush but adds, "If 

m 'epen' ents' as' {ey.. '- ;'vh;Cain wins i:1 ::';outh Carolina,. Michigan, Arizona, he could take 
California and if that happens, he 

,.coiJld be the nominee." . 

Sout.h. Carotin.a, Mie'higan, C....1a:onu'a" Republicans managed to let inaJ.ll' 	 dependents and. Democrats be
come so potentially important in 
choosing a Republican nominee in ered the almost· inevitable stan. 

. By Ralph Z. Hallow. 	 part because the Republican Nadard~bearer until Mr. McCain at-· THE WASHINGTON TIMES 	 tional Committee allowed a mad tracted enough independents and rush by state parties to hold their 
.Democrats and independents' new voters to win the Feb. 1 New ;contests early enough to influence Will be able to vote in the three of Haml?shi~ primary by a .19-point . the nomination. Also, in several of 

th~ ne'.'t f01.!r major Republican margm. the early states, state law does not prlmarleS, giVing them a surpris- '. . That would not have happened provide for voter registration by Ingly prominent role in chOOSing pollsters and party officials say, if party. The 'Democratic National the, Republican Party's presi· Independents had not been' per·' Committee held out against "comdential nominee. 	 mitred to vote in the New Hamp· pacting" primaries but the Repub. The strange primary setup in shire RepuQlican contest. 
lican National Committee did not. Sou.tl'l; :~arolina, Michigan and But the next three major. con The South Carolina Republicans Callforrua . also gives Sen. John tests look. asif they' are stacked in moved their.primary from the first M.cCain - who won the New M~. McCain's favor because the Saturday in March to Feb. 26. NotHampshire primary because of prl~ary systems were set before to be outdone, the Michigan and strong independent support - an nallonal party leaders had any evi· Arizona Republican parties moved unusual advantage in the cam~ dence. that· Mr. McCain's. anti. up their contests. So South Caropaign's early days, party officials establishment candidacy would lina moved its date up again, this say. 	 actually become a potential threat time to Feb. 19,a Saturday."It's sta~ked here.in Michigan to Mr. Bush. 

The South Carolina Democratic 
for.~ ~a~dldate like McCai!1, .the The .effect 'of .allowing non. . Party tried to do the same thing, . way It IS In South Carolina and was' Repubbcans t~ vote has been un· but got blocked by a national comIn New Hampshire," says Sharon predictable. It was under those mittee rule permitting only the A. Wise, a Republican National rules that Pat Buchanan, also dis· Iowa and New Hampshire DemoComm1ttee member .. from Michi- trusted by his' party's establish cratic parties to hold presidential ment, was able to win an upset vic· gan and' a vigorous Bush sup-	 nomination contests before March tory ove~Bob Dole in the 1996 New . porter. . 	 7.HampshU"eprimary, only to suffer Said Neil Thigpen, former state 	 . "We let Democrats and indepenwhat pro,;,ed to be a fatal defeat byelection c~mmissioner and Repub· 	 dents vote in our primary because Mr. Dole m the South Carolina pri·hcan actiVIst: "Potentially, inde· 	 we have to," said J. Sam Daniels, mary that year. 	 .
pendents and Democrats wilJ play 	 the South Carolina party executive This year, South Carolina hoids a huge rol~. in South Carolina, 	 director.· "There is no partY regthe next major primary on Feb. 19,maybe a third of the vote in the 	 istration in the state." a~d Democrats and independents Republican primary, and McCain 	 The open primary system inwlll be able to vote. has a huge percentage of them." 	 South Carolina - now a threat to South Carolina,conservativeStill. that would not be enough if 	 establishment Republican .candiand Republican, is considered the core Republicans support Mr. 	 d;)t~s and' a potential boon to aBush campaign's "fire wall"Bush, he said. . -. 	 maverick distrusted by many conagamst a repeat ofthe New Hamp. "If every Republican in 1lie 	 s~rvatives - was originally conshire .upset. Michigan, which holds country came out to vote. McCain 	 sldered a tool for conservatives to .11S pnma~Feb. 22, is another fire would lose," said Mr. Thigpen, a 	 capture swing voters. wall. But lf l\Jr.. McCain wins South South Carolina Republican activist 	 "We use this opim primary to Carolma handdy, Republican Gov .who is chairman of the McCain 	 turn Democrats and independents John Eng.ler's statewide organi~campaign in Florence County. 	 . into Republicans," said Mr. Dan·zatlon, which had been expected toMost party officials, including 	 .iels. "We've all heard of Reagan make Michigan safe for Mr. Bushsome !'.kCain sUpport.ers, say the 	 Democrats. They voted for Reagan may have trouble. . ,
odds are still with George W. Bush. 	 in our Republican primary inDemocrats and independeritsThe Texas governor was consid· 	 1980. Now they call themselvesalso WIll be able to vote in the 'Cali- Republicans in this state. '. 

"Ten years from now, we will be 
t:l\!;ing about the .Bush or ?l1cC;)in 
or Forbes Democrats,' and how 
they became Republicans in 2000" 
1\1r. Daniels said. ' 

California's peculiar primary 
system, d~manded by that state's 
voters, is the most complicated of 
ilL Democrats and independents 
can vote in the Republican pri· 
mary, but only Republican votes 
will be counted in determinirig 
which GOP candidate wins all the 
state's delegates to the nominating . 
convention this sunurier. 

"The California open primary . 
benefits McCain, because more in· 
dependents and Democrats will go 
for him than for Bush .- and 
Forbes, if he's still in the race, 
alPin will take more from Bush 
than McCain," l\Ir.l\1iMaugh said. 

DJe llldO~in9ton'IrUtJeG 
TUESDAY, FEBRUARY 8, 2000. 
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By John Godfrey 
THE WASHINGTON TIMES 

President Clinton yesterday 
sent Congress his blueprint for a 
$1.84 trillion budget that would 

federal programs, cut taxes for 
poor and middle-income families 
while raising tobacco taxes, and 
eliminate the national debt by 
2013, 

"It's a balanced budget with a 
balanced approach to achieve our 
nation!)1 priorities," said Mr. Clin
ton, who sent the plan to Congress 

Mr. Clmton repeats a plan of
fered a year ago, but refin;;d in the 
summer, to "set aside" interest 
S.:1"illf!S from debt redl~ction for 
Sodal Security, cre:;te a federal 
nlJtcning program for personal re
tir(;ment accounts, and a new 
prescription-drug benefit for 
Medicare recipit:nts that will cost 
an estimated $168 billion over the 
next decade, 

House Speaker J. Dennis Has
tert, Illinois Republican, called the 
budget a "paradox." 

In a statement released by his 
office, Mr. Hastert said "since the 
State of the Union, we've heard 
about many of the president's new 
spending proposals, but we have 
yet to hear how these proposals 
can fit in with our longer-range
goals of protecting the Social Secu
rity surplus, paying down the pub
lic debt, and addressing the issues 
of tax fairness like the marriage 

by courier, but presented it in per- tax penalty." 
son to his staff at the Old Executive' Under Mr. Clinton'S plan, the 
Office Building. federnl 'government will take in 

'''It maintains fiscal discipline, 20.1 percent of the gross domestic 
pays down the debt, extends the product (GDP) next year, but with 
life of Social Security and Medi- the economy growing that would 
care, and invests in our families be down from a 45-y~ar high,of
40d .fu1llre,"·.¥r· qiI!to-,~/sai~.:, :,":',:29.4 pet:Ce-nj·rea~hed;la.s(y.e.al"·:--': / :.l'1Qting: tfiafthese·.'are priorities' ..... ':'~' :/.~.:: 

gress will appropriate through
2010. ~'~ore reasonable assump
tions - that spending on progrnms 
oth.:r than entitlements will grnw
at the rnt~ of inflation a, proposc'J 
in the president's budget - would 
leave a surplus of about $883 bil
lion O\'erthe next decade, they say. 

In 2001 alone, spending would 
increase $32 billion. 

House Budget Committee 
Chairman John R Kasich, Ohio 
Republican, said the budget estab
lishes "no priorities." 

"It is all things for all people," he 
said. 

Much of the president's pro· 
posal had been aired already, 
through targeted press confer
ences, well-placed leaks to the me
dia, and Mr. Clinton'S own State of 

. the Union address. 
It includes tax breaks for educa

tion, tax credits for low- to moder- . 
ate-income working families,and 
breaks to keep middle-income 
families from becoming subject to 
the alternative minimum tax. 

On the spending side, Mr. Clin· 
ton proposes more money for edu
catIon, health, the environment 
andthenulitary. " . ,'; .·._:·_.:.,::.:.:·::-;~7;·:·.~:·_: 

-,: . : :::~... ,:,: - . ; .•, ': '.";". Republicans"criticized the plan'. 'At the"same 'tIme, . spending. shared by Republicans and Demo- . 
" . - ".:,:" ~ - the president's. eighth annual would fall to 18.3 percent 'of GDP, crats, Rep. John M. Spratt Jr.. 

.' "' ~ budget - as a 'Iame-duck offering ItS lowest point since 1966. South Carolina Democrat, SaidEI) .	from 'a tax-and-spend liberal I\1r. Domenici said spending in "this should be a budget on which 
whom Americans would soon re- the president'S plan would con- both parties can build." 
jecl. sume i3 percent of $1.9 trillion in :Vir. Clinton's ~40)" billion edu-

Under the proposal, Mr. Clinton projected surpluses over the next cation initiative"ific1uded"a 12.6 
would increase discretionary dccade. percent increase over the last.bud· 
spending by $32 billion from 2000 Democrats and the White House get - the lat:gest-inerease in -the 
to 2001. sar Republican criticism of the history. of~ilie Education Depart-

And while he proposes $350 bil- plan is based upon unrealistic as- ment:/ 
lion in targeted tax cuts over the sumptions Olbout how much Con- /'House Education and the Work· 
next decade, he also proposes $180 

billion in new revenues, :lbout half 
of which would come from "elimi
nOlting unwarranted [tax] bene
fit,:;" and another $65 billion of 
',~'hich would come from new taxes' 
,md penalties on tobacco and to
hucco producers. 

According to .the president's 
,)\\'n numbers, the net effect of tax 
,;UIS and revenue increases in 2001 
'.';ill le.:l\·e the 'go\'erument with $9 
!'illion more than if there were no 
..:hanges in policy. 

House Majority L.eader Dick 
Armey, Texas Republican, said no 
matter wh:lt the tax proposals 
.'n':-c called they would no! be en· 

'. , 
• ", •• \.j, 

"Let me oe very clear: This Con
',!ress will not raise taxes," Mr. Ar
lIIey said. "The federal govern· 
,11enl ah'e:ldr takes more from 
;.";,unilies than it needs, and wastes 
:co much of what it spends." 

Senate Budgct Committee 
Chairman Pete V. Domenici, New' 
:\lexico Republican, said of the 
plan: "It will not be passed. It is 
:ntended to get Democrats elect· 
ed." 

Overall. Mr. Clinton proposes 
taking in S2.0 19 trillion to fund 
5U!,15 trillion in spending and cre
.;:~ a S1S-I billion surplus. $160 bil
'[:;u i.'f Whil.:l will be generated by 
!h..: Sodal Secm-it}' trust fund. 

Rep. Charles \\'. Stenholm, Tex
as Democrat. said he was "ex
[;'err,ely gratified" the president's 
bud;,!ct took such an asgressl\'e 
:;tance on debt reduction. "We can 
:mJ shoul' cut taxes, but any tax 

./ force. Committee Chairman Wil
/ liam F. Goodling, Pennsylvania 

./ Republican, called Mr. Clinton'S 

budget "disappointing." particu· 
larly in its underfunding of in
creases for the Individuals With 
Disabilities Education Act. 

Mr. Goodling c:llled the presi
dent's student· loan initiati ves 
"de:ld on arrival" and also decried 
!\Ir. Clinton's $5 million i:1crease 
for de\'eloping national math and 

reading tests. 
"The spike we used in the last 

Congress apparently did not go 
through the heart of ol naliO!:al 
:c~,," :\11'. Goodling said. "But we'll . 
refine the target and mak" sur.: il . 
stays dead this time." 
• Andrea Billups contributed to 
thIS report. 

,:ut must be in the cuntext of a fi<
':J!ly rC~p'onsible budget:' he said. OJt JllIlG~ingtoU&r~ 
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Advisers to tHe Nation on Science. Engilleering, lind Medlcille 
National Academy of Sciences 
National Academy of Engineering 
Institute of Medicine 
National Research Counci I 

Commission on Behavioral and Social Sciences and Education 
Board on Testing and Assessment 

September 29, 1999 

Mr. Bruce Reed 
Assistant to the President for Domestic Policy 
The White House 
1600 Pennsylvania Ave. 
Washington, DC 20502 

Dear Mr. Reed, 

In accordance with the stipUlations of contract RJ9718400 1, between the National 
Research Council and the Department ofEducation, I am pleased to transmit a prepublication 
copy of the final report of the Committee on Embedding Common Test Items in State~and 
District Assessments. The study on which this report is based was requested by Congress in P.L. 
105-277. 

The report, Embedding Questions: The Pursuit ofa Common Measure in Uncommon 
Tests, is embargoed for public release until 10:00 a.m. EDT, September 30, 1999. In the 
meantime, I invite you to share this prepublication copy with your staff. The report will be 
published by the National Academy Press by the end of the calendar year. Prior to publication 
the report can be viewed on-line (www.nap.edu). 

The National Research Council is glad to have been of assistance to Congress on this 
issue. If you have any questions about this report or the study on which it is based, I invite you 
to contact Meryl Bertenthal who served as the study director for the project. She can be reached 
at 202-334-1496~ 

Sincerely, 

.Michael Feuer, Director 
Board on Testing and Assessment 

c: Barbara Boyle Torrey 
Rebecca LaPlante 
Brenda Buchbinder 

2101 Constitution Avenue, NW, Washington, DC 20418 Telephone (202) 334 3087 Fax (202) 334 3584 national·academies.org 

http:national�academies.org
http:www.nap.edu
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Executive Summary 

Policy makers are caught between two powerful forces in relation to testing in America's 
schools. One is increased interest on the part of educators, reinforced by federal requirements, in 
developing tests that accurately reflect local educational standards and goals. The other is a 
strong push to gather information about the performance of students and schools relative to 

, national and international standards and norms. The difficulty of achieving these two goals 
simultaneously is exacerbated by both the long-standing American tradition of local control of 
education and the growing public sentiment that students already take enough tests. 

Finding a solution to this dilemma has, been the focus of numerous debates surrounding 
the Voluntary National Tests proposed by President Clinton in his 1997 State of the Union 
address. It was also the topic of a congressionally mandated 1998 National Research Council 
report (Uncommon Measures: Equivalence and Linkage Among Educational Tests), and was 
touched upon in a U.S. General Accounting Office report (Student, Testing: Issues Related to 
Voluntary National Mathematics and Reading Tests). 

More recently, Congress asked the National Research Council to determine the technical 
',feasibility, validity, and reliability of embedding test items from the National Assessment of 
Educational Progress or other tests in state and district assessments in 4th-grade reading and 8th
grade mathematics for the purpose of developing a valid measure of student achievement within 
states and districts and in terms ofnational performance standards or scales. This report is the 

, response to that congressional mandate. 

i CONCEPT AND PURPOSE OF EMBEDDING 

I Underlying the committee's discussion of embedding there are always two tests, which 
, we identify as the "national test" and the "state test." The national test might be an actual test or 

I , , testing program like the National Assessment ofEducational Progress (NAEP) or one of the 
, commercially available achievement tests, or it might be some other large pool ofnationally 

I 
" calibrated test items. Performance on the national test items generates a "national score," the 

candidate for a common measure of individual student performance. The state test is whatever 
state or local testing program is already in place, and it produces a "state score" for students that 
,is distinct from the national score. The goal of embedding is to produce both the national score 

i and the state score without administering two full-length, free-standing tests. 

I 
Key to achieving that goal is the need for a common measure of student performance. 

A common measure is a single scale of measurement; scores from tests that are calibrated to 
, this scale support the same inferences about student performance from one locality to another 

" , and from one year to the next. A given score indicates the same level of performance, no 
H , matter from which test or how the score was obtained. The scores might be obtained from a 


I ,single test, from different tests that are calibrated to the same scale through linking, from 

,'" 'extracts from a single test, or based on estimates of student performance from a matrixI sampled assessment. 

, Validity is the central criterion for evaluating any inferences based on test scores. When i inferences about students' educational achievements are intended from test results, two things 
are critical: (1) the test must adequately sample the domain of knowledge and skills that the I;, 

t: 
\ 
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scores are supposed to represent, and (2) the test must always be administered under the same 
standardized conditions so that all test takers have the same opportunity to demonstrate what 
they know. Developing a common measure of individual student performance by inserting an 
abridged te$t into the diversity of current state tests creates multiple opportunities for these two 
conditions to be violated, threatening the validity of most ofthe inferences that parents, . , /. 

educators, and policy makers want to support with test scores. 
The type of embedding that the committee considered to be most central to its charge 

entails including parts of a national assessment in state assessment programs in order to provide 
individual students with national scores 'that are comparable to the scores that would have been 
obtained had they taken the national assessment in its entirety. , . " 

CONCLUSIONS 
~: . .~. ' , 

~ 

National scores that are derived from an embedded national test or test items are likely 
to be both imprecise and biased, ,and the direction and extent of bias is likely to vary in 
important ways-e.g., across population groups and across schools with different curricula .. 
The impediments to deriving valid, reliable, and comparable national scores from embedded 
items stem from three sources: differences between the state and national tests; differences 
between the' state and national testing programs, . such as the procedures used for 'test . 

.,
'. 

administration.; and differences between the embedded material and the national test from 
which it is drawn. ' 

CONCLUSION 1: Embedding part of a national assessment in 'state assessments 
will not provide valid, reliable, and. comparable national scores for individual 
students as long as' there ~re: (1) substantial differences' iIi content, format, or 
administration between the embedded material and the national test that it 
~eprese.nts; or (2) subs~antiat'aifferences in c~ntext'or adnunistration 'bet~een the 

. _,' I,': . .' . ,. . 

state, and qational testiJ,lg programs that change the ways in which students 
respond to the embedded items.' ' . . . .. 

If the national assessment is administered in its entirety, close in time with a state 
assessment, and in a manner that is consistent witl) its standardization, many ofthe threats to 
comparability ofnational scores-such as context effects, differences in timing, and differences .: ': 

in administration-may be circumvented. In this situation, if state scores are not intended to be . 
comparable across states, it does not matter that this approach may lead some states to administer , ":.:' 

their own test material differently than some other states. This approach is not without its 
. '''.'

limitations, however, and it can affect a state's testing programs in a variety ofways. State 
policy makers and educators must weigh the advantages, disadvantages, and tradeoffs that are 
associated with this approach. 

. ..." 

CONCLUSION 2: When a national test designed to produce individual scores is . , ' 

administered in its entirety and under standard conditions that are the same from, 
state to state and consistent with its standardization, it can provide a national 
common measure. States may separately administer custom-:developed, ~tate items 
. close in time with the national test and use student responses to both the state items 

.'" .and selected national test items to calculate a state score. This approach provides 

, ''',ES-2 .',' 



both national and state scores for individual students and may reduce students' 
testing burdens relative to the administration of two overlapping tests. 

The relative efficiency of embedding must be evaluated on a case-by-case basis and 

, " 
depends on many factors, including the length of the embedded test, required changes in 

, , 

administration practices at the state level, and differing regulations about which students are 
tested or excluded. States must weigh the costs and benefits that are associated with any 
embedding approach. However, differences in the time ofyear for testing, grades and subjects 
tested, content and format of the national and state tests, rules about assessment 
accommodations, the stakes associated with test results, and the uses and types of testing aids 
that are required and provided by different states create a situation that makes embedding items 
in state and district tests to derive a common measure of individual student performance both 
complex and burdensome. 

CONCLUSION 3: Although embedding appears to offer gains in efficiency relative 
to administering two tests and does rednce student testing time, in practice, it is 
often complex and burdensome and may compromise test security. 

The committee also considered other purposes for which embedding might be used to 
obtain aggregate information, i.e., scores of groups of students such as schools, districts, or 
states, rather than to obtain information about individual students. The extent to which 
embedding would provide valid estimates of aggregated scores on a national test that is not fully 
administered remains uncertain. Aggregation does lessen the effects ofcertain types of 
measurement error that contribute to the unreliability of scores for individual students. But many 
of the impediments to embedding are factors that vary systematically among groups, such as 
differences in rules for the use ofaccommodations (for students with disabilities or limited 
English proficiency) and differences in the contexts provided by state tests. Aggregation will not 

".' 	
alleviate the distortions in the scores that are caused by these factors. Given the limited data 
available on this issue, the committee does not offer a conclusion about the use of embedding to 
obtain aggregate information. 
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Introduction: History and Context 

Policy makers are caught between two powerful forces when it comes to testing in 
America's schools. One is the increased interest on the part of educators, reinforced by federal 
requirements, in developing tests that accurately reflect local educational standards and goals. 
The other is a strong policy push to gather information about the performance of students and 
schools relative to national and international standards and norms. The difficulty of 
simultaneously achieving these two goals is exacerbated by both the long-standing American 

... tradition oflocal control of education and growing public sentimentthat the nation's school 
children already face enough tests. 

The search for a solution to this dilemma led Congress to request two separate studies 
from the National Research Council (NRC) to determine whether a common measure of student 
performance can be achieved by comparing or linking the results of different tests to each other 
and interpreting the results in terms of national or international benchmarks. 

BACKGROUND 

Despite significant state investments in standards and testing and in education generally, 
., 	 policy makers continue to look for clear evidence of how their states' students perform in 

comparison with students in other states and with national and international standards. The 
growing demand for national and international comparative achievement data is reflected in the 
growing public attention to results of such assessments as the National Assessment of 

· Educational Progress (NAEP) and the Third International Mathematics and Science Study 
(TIMSS), but these programs do not provide individual student results. 

,.' National comparability of individual test results is difficult to attain. The United States 
does not have a national examination system that can show how an individual student's 

· achievement compares with that of students in other schools, districts, and states. There is no 
',." uniform curriculum for each school subject or commonly accepted standards of academic 
!' 	. performance. Instead, individual student achievement is currently measured by a variety of 
.' state-developed and commercially published tests. 

State tests are designed to evaluate students, schools, and school districts with respect to 
..... 	state goals, but they do not provide information that is useful in making comparisons across 


states. Standardized commercial tests can provide information for making comparisons across 

states among students who take the same test, but they cannot provide a common measure of 

achievement for students who take different tests, even when these tests appear to be similar 


· (National Research Council, 1999c). 
Differences across states go deeper than the specific tests they choose to use, to the actual 

','. goals and standards for learning in each subject area. There is no national consensus, for 
example, on exactly what constitutes the subject areas of 4th-grade reading and Sth-gr;ade 

.. mathematics, nor on what mathematical skills an Sth-grade student ought to have mastered, nor 
· on what constitutes reading and writing competence of a 4th-grade student. Thus, different tests 

that ostensibly measure the same broad subject area can produce varying scores for the same 
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, students because the tests may emphasize different aspects of the subject area, such as alge~i£; 
i computation, or graphical representation for 8th-grade mathematics. The lack of a readily .>:;..:/, 
i ' . available, nationally accepted "common currency" for describing and comparing individual:'.,''; 

: 
I 

student achievement leaves policy makers wondering what they can tell students and their .. :<:" 

',J, 

I. 
I, ' 	

families about how local students are performing relative to other students in the nation.;:':'<
1'1 The first NRC study addressed the question of the feasibility ofdeveloping an· ~/'l: 

equivalency scale that would allow test scores ·from commercially available standardized tests!'.: 
and state assessments to be compared with each other and NAEP. The linkage study (National 
Research Council, 1999c) concluded that state assessments and· commercial.tests are too di:Ver~e 
to be meaningfully linked to a single common scale and that reporting student scores from :::'~if 
different assessments on the same scale is therefore not. feasible. ' Although some of the meas4fes 
might be sufficiently similar in content.and format to be linked, the study.concluded that, '. ' 
differences in administrative practices andtes.tuses would limit the valid inferences that miglif 
be drawn about individual students. The study also concluded. that linking an existing test oiY;' 
assessment to the NAEP scale is problematic unless the test to be linked to NAEP is very simi1~r 
in content, format, and uses to NAEP. ;'. . . ' ...• ' ., '. '.' ::<:.\\. 

. ' ,Policy makers 'accepted the report~sconclusions, but the pressure to find ways to addrb~s 
the divergent goals of score comparability and local control of education did not qisappear .. Iif;: 
continuing to seek a viable means of deriving a common measure of student performance,arict'Jo 
do so efficiently, policy makers responded to the NRCreport with several follow-up questi.Qf).§:.'F 

. :.,.,':;1 
.' ,I. ~ 

.'. : Is there a way to combine elements of two different tests and get meaningful resui.!$/: 
for both? .' . ' , : . . ':::<:/' 

", ' 
, . • Can NAEP items or items from other nationally standardized tests simply be ........:/,1.:;,::.:.: 


embedded in state tests in ordetto'provide information related to national standards? . ;",. 
• Can one "sprinkle" a few items from one test in another test and lift the results Qut·\:: 

separately? .: , . . . . ':;,'::;/:. 

• Can one test be "attached'! to or "contained withiri" another te's!? 	 ·/:ri: 

, 
• . Are tests similar enough that common items can be found and'used for different.,~~.r;:· 

! ' 
purposes at the same time? ::,:.' 

At the same time that the NRC's linkage study was underway,'preIiminary work by .;,:~:~; 
Achie~e, Inc., ~m independent P?licy organization, 'indicated widespread, interest in tryi~g to fi;~~ 
strategIes to answer those questIons (Kronholz, 1998; Hoff, 1998). After the NRC report, the'S: 
notion of embedding items from one test in 'another to develop a common measure of student, </: 
performance was thrust even more into the spotlight as a possible s.olution to the dilemma' of ':::~:: 
score comparability with only a limited additional testing burden placed on the states. . , .:jt 

In response, the Committee on Embedding Common Test Items in St.ate and District <::;l 
. I 	 Assessments was charged specifically (under P.L. 105-277) with examining research and .:1.\ 

practice to determine whether embedding NAEP or other items in 'state ana distriCt tests of4th\Yi 
grade reading and 8th-grade mathematics is a technically feasible way ofobtaining a valid and/~i 
reliable c~rnmonmeasure'ofindividual student performance. . :':':T;' 

! 
, 

, ,.' ~y'. 

I 
.1 

I After ~a~eful ~onsideration of the' issues ~urrounding the selection of i~ems to be'used fo~ emb'eqding and the potential tech~;J41:
I and practiCal difficulties associated with embedding the identified items In differing state tests, Achieve abandoned its attempQ9 

:1 " develop such strategies (Achieve, Inc., personal communication, March 13, 1999; Hoff, 1999). . .. ':\,I}II .i I 	

~i~II ; 
ii, 
I ' : . 

;"f'
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COMMITTEE'S APPROACH 


I:::;" , In accepting its charge, the committee acknowledged that the questions posed to it are 

"/: important ones that reflect policy makers' keen desire for nationally comparable student 

),::'achievement measures that can be developed without adding additional testing burdens to state 

:V:':~'programs. Therefore, in conducting its deliberations, the committee used the ability to achieve 

'),~c6mparability with efficiency as one criterion for evaluating different strategies for embedding 
·<:jtems to develop a common measure of individual student performance. 
:),' The committee made the assumption that the possibility of linking or embedding items in 

',t>existing tests was being proposed as an alternative to the Voluntary National Tests (VNT) of4th
'(irade reading and 8th-grade mathematics that were requested by President Clinton in his 1997 
";}State of the Union address to Congress. While the committee takes no position on the overall 
',?~erits ofthe VNT, it acknowledges that some of its findings and conclusions may be relevant to 
~tthe technical and policy issues surrounding the tests. 
/;':,,' The committee began by reviewing and accepting the evidence, conclusions, and 
::;,:,:televance of two earlier related reports to Congress: Uncommon Measures: Equivalence and 
'::::,Linkage Among Educational Tests (National Research Council, 1999c) and Student Testing: 
i::::Jssues Related to Voluntary National Mathematics and Reading Tests (U.S. General Accounting 
:;'~,;:Office, 1998). Because the committee accepted the conclusions of Uncommon Measures 
7(regarding the issues surrounding equating and linking, the committee focused its deliberations on 
:~';the use of embedded items to develop a common measure that is not derived from linking or 
:,'!~equating. 
;\:1:',' Although the congressional conference agreement (U.S. Congress, 1998) that elaborated 
::~)hecommittee's charge specifically states that, " ... including items from one test in another test 
:((for the purpose of providing a common measure of individual student performance is, 
:/:effectively, a form of linking .. ," the committee considered the full range of embedding 
>\fechniques, including some that do not entail statistical linking. The committee deliberated about 
:,\ihe ways in which using embedding to develop a common measure of student achievement are 
<the same as or different from linking . 
. :... , 

Definitions 

,,';:,:; To facilitate its discussions, the committe'e formalized several key definitions and 
:i~eveloped three scenarios of ways in which embedding could be implemented.
,":r: 

, Embedding is the inclusion of all or part of one test in another. In this report, however, 
,~mbedding refers only to the inclusion ofpart of a test in another, since embedding all of a test 
,:9ffers no gains in efficiency over administering two tests separately. Accordingly, the focus of 
'this report is a discussion of methods of embedding that entail varying degrees of abridgement of 

J;'either the test from which embedded material is drawn or the test into which another test is 
':.~inbedded. There are tradeoffs imposed by the method and degree of abridgement-how the 
:'embedded material is selected from the entire test and how much of the entire test is included. 

':.,,' , 

':;'Fotexample, embedding larger amounts of material is likely to increase the reliability ofscores, 
'&~ta~ the cost of increasing the testing burden. 
';'.:- ' 
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Underlying our discussion of embedding there are always two tests, which we call th~,:: 
, , "national test" and the "state test." The national test might be an actual test or testing progtah:l 
, ' 

like NAEP or one of the cQmmercially (ivailable 'achievement tests, or it might be some othei'\: 
ii , large pool of nationally calibrated test items. In either case, performance on the national te~t\:i 
j' : items generates a "national score," the candidate for a common measure of individual stude~t:.:' 

performance. The "state test" is whatever state or local testing program is already in place,ihld it 
produces a "state score" for students that is distinct from the national score. 	 "\+: 

The goal of embedding is·toproduce both a national score and a state score without. ":\ 
administering two full-length, freestanding tests. Ofcourse, embedding could take other fo#'s, 
and the issues raised here would applyto them as well. However, because ofNAEP's desig~~:',': 
embedding NAEP material raises additional concerns (detailed in Chapter 2). '.:.. :?:r:;;, 

. Two methods of embedding are included in our analysis: physical and conceptual. ."','( 
Physical embedding entails inserting m.aterial.from the national test into a state's test booklet$; 
either as a separate section of the state test or sprinkled throughout the state test. Conceptual:':;? 
embedding requires that the material from the. national test be administ~red separately butcl9~~ 
in time to the state test..··Most bfthe.embedding is~pes that the <?ommittee discusses arise in:ooth 
cases, but conceptual embedding can be less subject to context effects (discussed in Chapte~}X' 

A Common Measure .,. 
I:;"~ 

" " . I 	 : \).. 

, The committee was 'charged with examining the usefulness ,of embedding items in stat~:" 
and district tests for the purpose ofpr9viding a common measure of individual student ' '/'~" 

, \';,'

performance.: But what is a "common measure?'~, .... '., . '. I:,. 

,A coptmon measure isa single ~cale.ofmeasurement; s~ores from tests that are '~,f.~,~:,:' 
calibrated ~q-thi~ scale support the same..ipferences :;tbout student performance from one ..... 

ill: : locality to another and from one year tQ thene?,t. .To provide a'common measure,. tests must··,:·( 
I' ;, conform to technical' standards (American Educatiomtl Research Associationet ·aI., 1985; . i-;;:;; .'i: 1:;'" 
I .'" 	 American EducationaLResearch Association et aL,~npress) and must meet a number of:.>:I , 
\1 , 	

additional criteria, SOIIle of which are discussed below. In addition, it should be noted that·, ::~;"I: :~ l ' 


i' ; even tests that provide a common measure may differ in reliability-that is, scores from one~.:;f

I' !.: : may be more precise'than scores from another.·::'{ 
I. :,I; ,:' 	 A given score indicates the same level ofperformance, no matter from which test or }j6w 
!' 	

the score was obtained. the score might come from performance on a single test, from diffefe~t 
tests that are calibrated. to the same scale through linking, from extracts from a single test, or,~{;:r 
from estimates ofstudent performance from a matrix-sampled assessment. ',\ 

t· 

.{~>
A common measure does not necessarily imply a common or shared test. Common ,.'\'" 

! 
I 

. 
. measures can be obtained from a common test that is always administered under standardized :;~: 

, 
I. 

.' 

conditions, but they need not be. ,The motivation for this study, and for the study of linking:.~}:
:. 

reported in Uncommon Measures, isa widespread interest in obtaining comparable informati~p/ . 
about student performance without a common test: that is, witho,ut administering a full, comrrl'qil 
test in different states. ' .uncommon Measures (National Research Council, 1999c) explored " 
whether linking could provide a common, measure from different tests when no common test' 
all is used. This study explores whether embedding might serve that function-in ,particuliu,. 
embedding parts of a common test into different state or district tests. 

I,' 



Three Scenarios 

':t> , , To make thC! issues we raise more concrete, we developed three specific scenarios around 
whith we organize our discussion about embedding for a common measure of individual 
pe~f()lmance (discussed in Chapter 3). We use the administration of two freestanding tests 
(dl~cussed in Chapter 2) as a standard with which to compare the three embedding scenarios. 
A(t~ough we believe that these three scenarios illustrate the most likely approaches to 
enib~dding, they do not represent an exhaustive inventory of embedding techniques: 

" 

',- ,.: 

':';::~( ,: 1. The Double-Duty Scenario: In this scenario, a national test is administered 
ind~pendently ofa state test, but some or all of the items from the national test are used with the 
sta{fitems in developing students' state scores. 

":'," 2. The NAEP Blocks Scenario: In this scenario, NAEPitem blocks, which have been 
cQQsen to represent the complete NAEP assessment to some degree, are inserted into a state test 
b66idet. 

\i',' 3. The Item-Bank Scenario: In this scenario, a national item bank is made available to 
lo~~l educational agencies, and state educators select the items they wish to use and embed them 
injpeir state tests. 

,,/,;:., Details about the design, analysis, and reporting for these scenarios are presented in 
Chapter 3, along with an evaluation of their technical quality for the purpose ofproducing a 
cOmmon measure of individual student performance. Our evaluation of these scenarios 
i114,~trates the advantages, disadvantages, and tradeoffs that are inherent in any proposal for 
cr~Ming a common measure through embedding. 

_i.-~ : .. , 

Broader Issues 

'(y,: Although we focus mostly on whether a common measure of individual performance can 
be:;'d~Veloped by embedding all or part of a test in another test, we identified a variety ofother 
puij;oses for which policy makers may want a common measure of student performance, and we 
exp~~ded our deliberations to consider them. They include: to report national test results from 
NA:;F:P or other tests at the district or school level, to verify the level ofrigor oflocal standards, 
to,¥port NAEP results in non-NAEP administration years, and to audit changes in local test 
results over time. Because these purposes involve comparisons ofgroup performance, 
aggregated scores (scores representing a group of individuals, such as a school, district, or state) 
woilld he more useful than individual scores. We note some important attributes of these 
alt~rnatives, but we did not deliberate about them at length. Chapter 4 reports our limited 
fin~i~gs and conclusions about these other purposes for embedding. 

"r'y, Some of the conclusions contained in this report reflect the current diversity of state 
cu~~ula and tests. If the goals and characteristics of state testing programs were to become 
mcijkedly more similar than they currently are, some of the obstacles to embedding noted here 
w6(ildbe ameliorated to some degree. However, recent developments do not suggest that this is 
1ik~ly to happen in the near future. In addition, we note that the impediments to successful 
emb~dding noted here vary considerably in terms of their tractability. Some of them could be 
su:r1rt9unted by simple decisions about the operation of state testing programs, while others 
carlftot be overcome without fundamental changes in curriculum and assessment. 

<\}::::/ '. 
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Environment for Embedding: Technical Issues 

,~d ~" 

:\W:\ .. 
:J. . This chapter describes a number of issues that arise when embedding is used to provide 
:/::riational scores for individual students. In keeping with Congress's charge, we focus our 
:\' ;:tttention primarily on embedding as a means of obtaining individual scores on national measures 
.~4~}?f fourth-grade reading and eighth-grade mathematics. The issues discussed here would arise 
::::;;'::regardless of the grade level or subject area, although the particulars would vary. 
,~! .., ' 

. ;'1 :~';" " 
./,))\...... . SAMPLING TO CONSTRUCT A TEST1 

·i(·,;·.· 
k!i/ . To understand the likely effects of embedding, it is necessary to consider how tests are 

';{,<'constructed to represent subject areas. For present purposes, a key element of this process is 

:\;::sampling. A national test represents a sample of possible tasks or questions drawn from a 

\~\subject area, and the material to be embedded represents a sample of the national test. 

y;.: Tests are constructed to assess performance in a defined area of knowledge or skill, 

:::kiyPically called a domain. In rare cases, a domain may be small enough that a test can cover it 

:;fexhaustively. For example, proficiency in one-digit multiplication could be assessed 

'I::"'~xhaustively in the space of a fairly short test. As the domain gets larger, however, this becomes 

/;';:;':less feasible. Even final examinations, administered by teachers at the end of a year-long course, 


1:;t;{cannot cover every possible content or skill area covered by the curriculum. Many achievement 
~. 

::::\.tests-including those that are especially germane.to the committee's charge-assess even 
1 

1
'::.r··larger, more complex domains. For example, the NAEP 8th-grade mathematics assessment is .\ 

. ::(jntended to tap a broad range of topics that includes a wide variety of mathematical skills and 
~ 

Ji', knowledge that students should (or might) master over the course of their first 8 years.in school. 
\"?The assessment therefore includes items representing a variety ofdifferent types of skills and 

i'/knowledge, including numbers and operations, measurement, geometry, algebra and functions, 

;:)nd data analysis and statistics. Commercial achievement test batteries cover equally broad 


\;f:,'.content, as do state assessments. 

!~\( . '. Because the time avaIlable to assess students is limited, wide-ranging tests can include 

r:.8nly small samples of the full range of possibilities. Performance on the test items themselves is 

hio~ as important as is the inference it supports about mastery ofthe broader domains the tests are 


Hq.esigned to measure. Missing 10 of 20 items out ofon a test ofgeneral vocabulary is important 

'~::,not because of the 10 words misunderstood, but because missing one-half of the items justifies 

':;:~:an inference about a student's level of mastery of the thousands of words from which the test 

;:;-:;i,tems were sampled. 


c"'" In order to build a test that adequately represents its domain, a number of decisions must 

';;1)e made. It is helpful to think of four stages leading to a final test: domain definition, 

':Tframework definition, test specification, and item selection (see Figure 2-1). The choices made 

:·:;~t each stage reduces the number of content and skills areas that will be directly sampled by the 


·/;'completed test. 

:-:~. I " < 

'.<:\'~~.l·: 
'.:,•.... 

:)f;This material is a slight revision of a section of Uncommon Measures (National Research Council, 1999c: 12-14) 
),.~-:;. ",.:. 
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First, the developers of an assessment define the scope and extent of the subject area, 
called the domain, being assessed. For example, the domain ofSth-grade mathematics includes' '. 
not only material currently taught in (or by) the Sth grade, but also material that people think':",

I' 

ought to be taught. During domain definition, the decision is made as to whether data analysis • ' 
and statistics should be tested in the Sth grade. 

To define the framework, the domain definition must be delineated in terms of the 
content to be included, and the processes that students must master in dealing with the content. • 

i
I I' The NAEP Sth-grade mathematics framework represents choices about how to assess 
i achievement in the content of Sth-grade mathematics. It identifies conceptual understanding, 

procedural knowledge, and problem 'solving as facets ofproficiency and whether basic 
knowledge, simple manipulation; and understanding of relationships are to be tested separately 
or in some context. 

Choices made at the'next stage, test'specification, outline how a test will be constructed 

to represent the specified content and skills areas defined by the framework. Test specifications, 

which are aptly called the test blueprint, specifY the types and' formats of the, items to be used, 

such as the,relative number of selected-response jtem~ and constructed-response items. 

Designers mlist also specifY .the number :oftasks to be included for each part ,of the framework. : 

Some commercial achievement tests, for example;place a much heavier emphasis on numerical. 

operations than goes NAEP. 'Another choice for a mathematics test is whether items can be 

included that are best answered with the use ofa numerical calculator: NAEP includes such ' ' ",', 

items, but the 'Third International Mathematics and Science-8urvey (TIMSS), given in many , 

countries around the globe" does not. ' The NAEP and TIMSS frameworks are very similar, yet ", 

the two ~ssessme!nts have different specifications aboutcalculator use. "Following domain ,', 

definition; framework definition, and tesf specification, the final stage of test construction is to " 

obtain a set of items for the test that match the test specification. These can come from a large ' 

number of.prepareditemsor they can be Written specifically for the test that is being developed. :" 

Newly devised items are_often tried out in some way, such as including them in an existing test 

to see how the items fare alongside seasoned items. ,Responses to the new trial ,items are not "::,:,, 

included in the score ofthe host test. Test constructors evaluate new items with various 

statistical indices of item performance, including item,difficulty, and the relationship onhe new' 

items to the accompanying items. 


,
; :1 ,
: ':;j 

COMMON MEASURES FROM A COMMON TEST 

To clarifY the distinction between common tests and common measures, and to establish 
a standard of comparison for embedding, we begin our discussion ofmethods for obtaining 
individual scores on a common measure with an approach that entails neither linking nor 
embedding, but rather administration of an entire common national test and an entire state test.,', 

Two, Freestanding Tests 

In this situation, two freestanding tests are administered without any connection to each:':: 
other. The national test is administered in its entirety under standardized conditions that are " , 
consistent from state to state: students in each state are given the same materials, the same 
directions, the same amount of time to complete the test, and so on. The combination of a 
common national test and common, standardized conditions of administration can yield a 



,:{{./:'~;,.' . 

,iNt,:, 
:~:common measure of individual student performance~ but at the cost of a substantial increase in 
):~urden (in time, money; and disruption of school routines) relative to the administration ofa 
;,single state test.' . . . ,', . . ',.,', . , '. '. 
-:;.'(:~ The su~cess of this approach hinges not only on the use ofa common test, but also on· 
'~::~s,t~dardization ofadministration and similarity in the uses of the scores. If test administration is 
:/;i1otconsistent from one location to another, for example, across states, even the use of a full 
>:bommon test may not guarantee a common measure. Moreover; when the national measure 
';;provides norms based ona standardization sample, the administration ofthe test must conform to 
!X~he administration procedures used in the standardization: ' 
';;~"~ However, even standardized administration procedures,are not sufficient to guarantee a 
\~eQmmon measure. For example, suppose that two states administer an identical test and use 
~;s'itJ1ilar procedures for administering the test, but use the scores in fundamentally different ways: 
'::)i1one state, scores have serious consequences for students as a minimum requirement for 
.\;graduation; in another state, the scores have no consequences for students and are not even 
,'{;r~ported to parents, but are used to report school performance to the public. This difference in 
,.',~se could cause large differences in student motivation, and students in the second state may not 
'\putinuch effort into the test. As a result, identical scores in the two states might indicate 
':'(considerably different levels ofmastery of the content the test represents. Regardless cifwhich of 
'!/tlle two conditions (high or low motivation) produces more accurate scores, the scores will hot be 
'~~\¢6mparable. When scores are different for reasons other than differences in student 
:!::~~hievement, comparison's basedori scores are problematiC. 

" '," 

Reconciling Scores ,.: 

,/::' Two freestanding tests provide two scores for individual students: a state score and a 
:;:)uitional score. ' Because the state and national tests differ~ the information from these scores 

::would be different. That is, some students would do better on one test than on the other. Some 
)bf these differences could be large. Having two scores that are sometimes discrepant could be 
'\;C:onfusirigto parents and policy makers. One can easily imagine, for example, complaints from 
'<the parent of a student who scored relativdypoorly oli a high-stakes state test but well on a low
!.~takes freestanding national test. 
,',;:;, ' Yet, whemtwo tests differ,theymay'provide different and perhaps complementary 
::,:~nformation about students~ performance. Measurement experts have long warned against 
':r:diance on any single measure of studentachievement because all measures are limited and' 
;prone to errors. The information about a student gathered from the results of two 'different well.;. 
\constructed tests ofa single domain would in generaLbe'more complete and more'revealing than 

:'::'-that from a single test (National Research Council; 1999b; American Educational Research . 
'i::Association et al.; 1985; American Educational Research Association et at, in pressr 
'::i,,':, One key to whether information from two tests would be seen as confusing or helpful is 
:.the care with which conclusions are presented and inferences drawri. If users' treat scores of an 

,:.:~8th-grade mathematics test, for example~ as synonymous with achievement in 8th-grade 
\;m~thematics, differing results are likely to be confusing. But if users treat scores as different 
'indications of mastery of that domain, the possibility exists for putting discrepancies among 

:',:,ineasures to productive use, An important caveat, however~ is that in some cases, scores on one 
,:::,or,the other test could be simply inisleading-"'for example, ifthe student was ill the day it was 
:::adininistered.. 
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With two freestanding tests another issue is inevitably raised: How fair are comparis4~s 
based on this approach? The committee noted that the fairness or reasonableness ofa.'}/~ 
comparison hinges on the particular inferences the test scores are used to support. For example, 
suppose that two states agree to administer an identical mathematics test in the spring ofthe:S,{h 
grade. The test emphasizes algebra. In one state, most students study algebra in the 8th gra4e,~ 
In the second state, however, most students are not presented with this material until the 9th/~:::, 

, ' 	
grade,and the corresponding instructional time is allocated instead to basic probability ari(d.~ia 

, , analysis; which is given almost no weight in the test. Because the test is more closely align~~': 
with the curriculum in the first state than in the second, students in the first state will have art,),:, 
advantage on the test, all other things being equal. , 	 ',' ':"i):,' 

, Under these circumstances, when would it be fair to conclude that a given student in tQe 
second state is 'doing poorly, relative to students in the first state? ,If one were simply intere~te4 
in whether students have mastered algebra and hazarded no speculation about why, it mighth~: 
reasonable to conclude that the student isd9ing poorly., The student would in fact know les~::;; 
algebra than many students in the first.state,:ir,only because ,he or she had not been given the':!'(' 
opportunity to learn algebra. But, if one wanted to draw inferences about a student's mastery 6f 
the broad subject area of mathematics, it might be unreasonable and misleading to infer from'<the 
results bf this test, that the student in the second state .is doing poorly relative to students in tij~' , 
,firststate.',L',;,: 

,",:\'~'.' " 
THREATS TO OBTAINING A COMMON MEASURE 

The use of a freestanding common test is in itself insufficient to guarantee comparabil~~y. 
We briefly note here some of the issues that arise when a common test is used to generate, ' ,:'::'» 
common scores. We present this material not to evaluate the two freestanding tests approac~~? 
but rather to provide a baseline for, comparing the use of embedding. We also discuss these:{',i; 
factors in relation to actual state policy and testing programs, with an emphasis on the waysjri'~,} 
which differences among these programs can affect the comparability ofresults.'«:V' 

:, ;, :,"i:))S 
,Standardization of Administration"i~~;' 

".-..:,: 
To make fair and accurate comparisons between test results earned by students in "', '/

•••;~ j '\ 

different districts or states, or between students in one district or state and a national sampleofi ' 
students, tests must be administered under standardized conditions, so that the extraneous factQts 
that affect student performance are held constant. For example, instructions to the examinees'{:;:~ 
the amount of time allowed, the use of manipulatives or testing aids, and the mechanics of" '-"l;:,': 
marking answers should be the same for all students. ,,;,:;iX 

However, because of the expense involved in hiring external test administrators, mosi.{';/, 
state tests are administered by the regular school staff, teachers, counselors, etc. Test ;'::'\ 

I: 	 administration usually means that the staff read the instructions for completing the test to the,:/S; 
examinees from a script, which is designed to ensure that allstudents receive the same ," <Yt 

, 
: ': instructions and the same amount oftime for ,completing the test. If all of the test administ~aJ<?rs\' 

" I," , ,i: adhere to the standardized procedures, there is little cause for concern. There has been soniC >;.\;-: 
" q concern expressed, however, by measurement specialists that teachers may vary in howstric;tly:: " 

they adhere to standardized testing prqcedures (see, e.g., Kimmel, ,1997; Nolen et aI., 1992; ,':,t 
:1 
iI 

Ligon, 1985; Home and Garty, 1981). ':':',i: 
:1 ':~{{
:1 

, . '~' \ '; 

:::,/~.~ 
> .. ;1;, 
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, If different states provide different directions for the national test, different opportunities 
~:::/ to use calculators or manipulatives (see Figure 2-2), impose different time limits for students, or 
,~~t.:- break the test into a different number of testing sessions, seemingly comparable scores from 
"{:~:; different states may imply different levels of actual proficiency. 
')~'i\;': ' 

'>f:~'/'.', ' Accommodations 
:I~ ;';::' . 

, :~i': One of the ways in which the standardized procedures for administration are deliberately 
, ::;:::,~;, violated is in the provision of special accommodations for students with special needs, such as 
;:i:>,students with disabilities or with limited proficiency in English. Accommodations are provided 

',";1 l.< • 

/\' to offset biases caused by disabilities or other factors. For example, one cannot obtain a valid 
1\1;: .. estimate ofthe mathematics proficiency ofa blind student unless the test is offered either orally 
:;:/' 'or in Braille. Other examples include extra time (a common accommodation), shorter testing 
t;:,periods with additional breaks, and use of a scribe for recording answers; see Table 2-1 for a list 
:;':,':' 'of accommodations that are used in state testing programs. 
}(;, ' Two recent papers prepared by the American Institutes for Research (1998a, 1998b) for 
?::-"the National Assessment Governing Board summarize much of the research on inclusion and 
r~;, accommodation for limited-English-proficient students and for students with disabilities. 
:g< ~However, information about the appropriate uses of accommodations for many types of students 
'~}r'is unclear, and current guidelines for their use are highly inconsistent from state to state (see, .. }}'K: e.g., National Research Council, 1997). ' 

,,;,;:(:' , Differences in the use ofaccommodations could alter the meaning of individual scores 

,\'~':: across states, and the lack of clear evidence about the effects of accommodations precludes 

:~;\:',taking them into account in comparing scores (see, e.g., Halla, 1988; Huesman, 1999; Rudman 

/i',"an<l Raudenbush, 1996; Whitney and Patience, 1981; Dulmage, 1993; Joseph, 1998; Williams, 

~Y\,1981). 
'~;; \." . 

Timing of Administration 

:Xi:" The time of year at which an assessment is administered will have potentially large 
',;'!?~effects on the results (see Figure 2-3 for a comparison of state testing schedules). The nature of 
\'{':students' educational growth in different test areas is different and uneven throughout the school 

::::>:',year (Beggs and Hieronymus, 1968). In most test areas, all of the growth occurs during the 
;':,',academic school year, and in some areas students actually regress during the summer months 
',,';,~(Cooper et aI., 1996). 
'y;;,' The best source of data documenting student growth comes from the national 

'>~;~:standardizations ofseveral widely used achievement batteries. These batteries place the 

\:rperformance of students at all grade levels (K-12) on a common scale, making it possible to 

,~X·estimate the amount of growth occurring between successive grade levels? 


':Y};: 
~-----------------------------

,:,,:? The most recent national standardizations of the Stanford Achievement Test (SAT), the Comprehensive Tests ofBasic Skills 
,Y ,(!::TBS): and the Iowa Tests of Basic Skills (ITBS)/Iowa Tests of Educational Development (lTED) showed very similar within
"F:' grade growth [see CTB/McGraw Hill (1997), Feldt et aL (1996), Harcourt Brace Educational Measurement (1997), and Hoover 
;~;::\~t:al. (1996»). Expressed in a common metric ofthe within-grade standard deviation for students, the average annual growth in 
;/:',reading comprehension, averaged over the SAT, CTBS, and lTBSIITED, was +.41, +,27, and +.14 SD units at grades 4,8, and 
3/11; respectively. In mathematics the values at the corresponding grade levels were +.61, +.30, and +, 13. 
\~ L": ' 
-~:;~r,:, 
'/~! ", 
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The effect that time of year for testing could have on the absolute level of student;' '~:::,\ 
achievement is illustrated in Table 2-2. This table shows the average proficiency in readirtg'ion 
the grade 4 1998 NAEP assessment for 39 states,the District of Columbia, and the Vhgin::',::' 

, : Islands. If one were to assume the average within-grade growth for reading, ~ a difference~# 3 
months-the size of the testing window for NAEP-ih the time of year when the testis':,:i\ 

, !,' 
, I 'j' administered could have up to a 16-point effect on the average proficiency level of a state 'or', 

district. For illustration, 16 points is the difference in performance between the state rallk~d' 5th 
(Massachusetts) and the staterallked 31st (Arkansas). A difference in testing time as small"as 3 
months could lead to changes in state ranking by as many as 26 places.' ,::,:;{, 

Some national assessments have norms for only one testing penod per grade. NAEP; 
TIMSS, and,the proposed VNT are examples of such tests. If one of these tests is selecte&!9' 
serve as a freestanding test or as the source for the embedded items, the state tests would haye to 
be administered during the same testing period as the nationaIassessment. Other tests, such.:~s 
most commercially available, large-scale achievement tests, have,norms available for, varioi,ls 
testing periods per grade. With these assessments, testing dates are flexible,' and if theyane,,:the 
source for the embedded test, the national test can be administered during a time period thafis 
most suitable for the local situation. " '. ",.: 

One additional issue that is related to the time of year for testing falls under the umbrella 
of"opportunity to learn.". For example, if the same test·is given at the same time of the year-jin 
different states that follow different curricula, or if the same test is given at different times6:f.the 
year in states that follow the same curricula, students will not have had equal opportunities;tp 
learn the material before testing: For example, if reading and analyzing poetry is covered~~rly 
in the school year,in one state and covered after the assessment is given in another, test iteIll~that 
include reading poetry might be easier for students from the first state than for studentsfroiij)he 
second state; Similarly, if students .who are studying identical content, using the same mai6i1als, 
and following the same sequence of instruction take the same test at different times o(the y~ar, 
students who take the test later in the school term will have an advantage on any test itemst~at 
measure material covered :after students in the first state take the test. '/i;\ 

", {.(~; 
'~"Test Security '. 

• .,;' ",I 

· t,/k
• ",1' 

The comparability of scores from a test hinges on maintaining comparable levels ofi~st 
security from one jurisdiction to another. Tight security ensures that students and teachersrlg not 
have access to test items before they are administered and that preparation for the test isncif/~; , 
focused on specific items. If security is less stringently maintained in one state than in anotlier, 
scores in the first state may be biased upwards. " • ~); 

, " , Consider what could happen if state A administers a test in October, but state B does;i'lot 
administer it until April. Students and teachers in state B may have the advantage ofknow!rlg " 

,I: ; what is on the test befOre it is administered and can better prepare for the test." :.:X;" 
, ' 

Additionally, state practices and laws related to test security and the release of test ittb.ins 
contained instate tests vary a great deal (see Figure 2-4). Some states release 100 percent6,~' 
their tests' content every year, others release smaller percentages, and others none at a]1.:B4~\if 
even one state releases the items contained in a test, then the items must be changed every ,y~ar , 

" . : :::.:~?::.1 _", 
, '. . ' . . .,., . ,r., 

3 Ori this assessment, the within-grade standard 'deviation was 38 points on 'the NAEP proficiency scale, The avera~e wiih;~'~ , 
grade growth for grade 4 mathematics of +.41 SD units reported earlier'indicates that the time ofyear of testing C'ould ha~e'.tip 'to 
a 16-point effect (38 x +.41) on the average proficiency level of a state or district. " , ':':,<:1 

',,/:.;;\{/ 
'>~\.~;;~. 
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so:that breaches in test security and differen,ialexcimiheeexposureto the national test items do 
not differentially affect student performance on the embedded items. 

, Breaches in item security can arise not only from state practices related to the release of 
st,ate test materials. Test security can also be compromised during item development and test 
production, in test delivery, in test return, and in test disposal. In addition, students may 
remember particular items and discuss them with other students and teachers. School-based test 
administrators may remember particular items and incorporate them, or nearly identical items, in 
their instruction. This problem of inappropriate coaching, or teaching to the test, is especially 
apparent if the stakes associated with test performance are high. 

To circumvent these problems, most commercial testing programs create several 
eq~ivalent forms of the same test. The equivalent forms may be used on specified test dates or in 
differerttjurisdictions. However, creating equivalent versions of the same test is a complex and 
costly endeavor, and test publishers do not develop unlimited numbers of equivalent forms of the 
same test. Consequently, varying dates of test administration pose a security risk. 

Stakes 

Differences in the consequences or "stakes" attached to scores can also threaten 
comparability of scores earned on the same freestanding test.' The stakes associated with test 
results wiUaffect student test scores by affecting teacher and student perceptions about the, 
importance of the test, the level of student and teacher preparation for the test, and student 
motivation during the test (see e.g., Kiplinger and Linn, 1996; O'Neil et aI., 1992; Wolf et aI., 
.1995; Frederiksen, 1984). ' " 

The specific changes in student and teacher behavior spurred by high stakes will 
d¢termine whether differences in stakes undermine the ability of a freestanding test to provide a 
common measure of student performance. For example, suppose that state A imposes serious 
consequences for scores on a specific national test, while state B does not. This difference in 
stakes could raise scores in state A, relative to thoseih stateB, 'in two ways. Students and 
teachers instate A might simply work harder'to learn the material the test is designed to 
represent-the domain. In that case, higher scores in state A would be appropriate, and the 
common measure would not be undermined. However, teachers in state A might find ways to 
take short cuts, tailoring their instruction closely to the content of th'e test. In that case~ gains in 
scores would' be misleadingly large and would not generalize to other tests designed to measure 
the same domain. In other words, .teachers might teach to the testin inappropriate ways that ;1

inflate test scores, thus undermining the common measure (see, e.g.; Koretz et at; 1996a; Koretz 

et aI., 1996b). ' 

, ' ' States administer tests for a variety of purposes: student diagnosis; curriculum planning, 

prograni"evaluation, instructional improvement, promotion/retention decisions, graduation 

certification, diploma endorsement, and teacher accountability, to name a few. Some of these , 

purposes,such as promotion/retention; graduation certification, diploma endorsement, and 

a~countability, are high-stakes for individuals or schools. Others, such as student diagnosis, 

curriculum planning, program evaluation, and instructional improvement are not. 
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ABRIDGEMENT OF TEST CONTENT FOR EMBEDDING 

In the previous section we ,outlined a variety ofconditions that must be met to obtalna'" ' 
common measure and outlined how policies and practices of state testing programs make such' 
conditions difficult to achieve, even when embedding is not involved. ,Embedding, however,," . 
often makes it more difficult to meet these conditions and raises a number of additional issues ,as 
well. 

Reliability 

As long as the items in a test are reasonably similar to each other in terms ofthe 
constructs they measure, the reliability of scores will generally increase with ·the number of items 
in the test. ,Thus, when .items are rea~l:mably similar, the scores from a longer test will be more 
stable than those from a shorter test. The effect ofchance differenc:es amon'g items, as well as ' 
the effect ofa single item on the total score, is reduc~d as the total number of items increases .•':,', 
Embedding an abridged national test in a,state test or abridging the state test and giving it with. 
the national test would provide efficiency, compared with administration of the entire state arid 
national tests, but it produces that efficiency by using fewer items. Hence, the scores earned on 
the abridged test would not be as reliable as scores ,earned on the unabridged national test. The, 
short length of the abridgedtest will also increase ,the likelihood ofmisleading differences ' 
among jurisdictions. Test reliability is a necessary condition for 'valid inferences from scores. 

Content Represe~tation 

No set of embedded items, nor:any complete test, can possibly tap all of the concepts and ' 
processes included in subject areas as complex and heterogeneous as 4th-grade reading and 8th-: 
grade mathematics in the limited time that is usually available for testing. Any collection of ',' .',,. . 
items will tap only a limited sample of the skills and knowledge that make up the domain. The,:' 
items in a national test represent pne sampl~ ofthe domain, and the material selected for ' 
embedding repres~nts o~ly a, sample ,of the national test. The smaller the number of items used', 
in embedding, the less likely it is that the embedded material will provide a representative 
sample o~ the content ,and skills that are reflected in the ,national test in its entirety. How well the 
national test represents the domain, and how well the embedded material represents the nationai 
test, can be affected by both design and chance. ' 

The potentially large effect of differences in sampling from a subject area are illustrated", 
by data from the Iowa Tests of Basic Skills (ITBS) for the state ofIowa (see Figure 2-5). 
Between 1955 and 1977 the mathematics section of the ITBS consisted of math concepts and .,; 
math-problem solving tests but did not include a separate math computation test. In 1978 anlath 
computation test was added to the testbattery, but the results from this test were not includedjn ' 
the total math score reported in the annual trend data., The, trend data from Iowa for 1978-:-1998 ' 
for grade 8 illustrate clearly how quite different inferences might be made about overall trends ,in 
math achievement in Iowa depending on whether or,not math computation is included in the total 
math score. Without computation included, it appears that math achievement in Iowa increased: 
steadily from 1978 to the early 1990s and has remained relatively stable since, However, when 
computation is included in the total math score, overall achievement in 8th-grade mathematics, '. 
appears to have gone steadily down from its 20-year peak in performance in 1991. Similar ' 

:., . 
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'differences would be expected in the, math performance of individuals, individual school 
districts; or states depending on whether computation is a major focus of the math curriculum 
and on how much computation is included in the math test being used to measure performance. 

,; 'Abridgment of the national test can affect scores even in the absence of systematic 
decisions to exclude or deemphasize certain content. Even sets of items that are selected at 
random. will differ from each other. ' Students with similar overall proficiency will often do better 
on some items than on others. This variation, called "student by task interaction," is the most 
fundamental source of overall reliability of scores. (Gulliksen, 1950; Shavelson et aI., 1993; 
Dunbar et aI., 1991; Koretz et aI., 1994). Therefore, particularly when the embedded material is 
snort, some students may score considerably differently depending on which sample of items is 
embedded. ;; 

Abridgment could affect not only the scores of individual students, but also the score Ii; 

~2 

means of states or. districts. As embedded material is abridged; the remaining sample ofmaterial 
may match the curricula in some states better than in others. 

PLACEMENT OF EMBEDDED TEST:ITEMS 

,For embedding to be a useful technique for providing a common measure of individual : 
performance in 4th-grade reading and 8th:-grade mathematics, there must.be an appropriate state 

, 

test ofthose subjects into which the national test can be embedded; and conditions must be such 
that the embedded. items can and will be administered under standardized conditions. The 

, diversity of state testing programs and practices whiGh chara~terize.s, ~h~ American system of 
education creates an environment in which either or both ,ofthese conditions often cannot. be met. 

, . ~,' , ., ' " ,'" '''., . . , .,' - ' '.,.' , '. . 

, , 

Grade§ and Subjects Tested:':,' 

: .,';,.: :', . ;'.',' _~ :.!' ; "It. ' ' ":'<":":':/':, ' /.:. ~."':~<. ':,: "',:', ' 


Differing state deci~ions about the purpose~ for testing lead tp, differing d~cjsions abou~ 

." " " ,'., , ,; • , • : I : ~ \ ' , " . ,'. ~ J I '. 

wilat subjects should be tested, who' should be tested, and at what point in a student'~ education , 
testing should o~cur: For exampl~, some stat~s test stl,ldents' reading p~rformanc,e.'i11 3rdgrade, 

. ' •. . ,. t'·, "',.-',' .. •.• ' .,1 1 ,.; , ' ..: 

others in 4th grade. Some states ti'eat reading as a distinct content area and measure it with tests 
d,esigned to tap ,the, content and skills. associated only with readivg; others, treat reading as one ' 
eomponent ofa hlfge~ sUbject area, such as language arts, or nieasure it a1~ng with a,see~ingly , 
uiLrelated subj ect such as mathematics. ' : ' ' ',' , 
'Inthe 1997-1998 school year, 41' states tested students ih·4th~gtadeieading~'8th-gTade. , ' 
mathematics, or both: 27 states assessed students in reading in 4th grade, and 39 ~tates assessed . 
students in mathematics in 8th grade.4 Only 25 states tested boih4th-grade rea4ing and 8th
grade mathematics, leaving a significant number of states without tests into which itertts for 
those subjects could be embedded (see Table 2-3). It could be possible for states that donot ' 
administer reading or mathematics tests in grades 4 and 8, respectively, to embed reading or 
mathematics'items in tests ofother subjects, but context effects (see below) could be quite' large .. 

" 

, " 

~ Iowa and Nevada do not administer state-mandated assessments; data for the District of Columbia was not 
available when this report was completed. 
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Context Effects 

i A context effect occurrs when a change in the test or item setting affects student:~t1 
I 

. ) , , performance. Context effects are gauged in terms ofchanges in overall test performance(~uch 
;, 

" as the average test score) or item performance (such as item difficulty). These effects ar~;~/
i ! 

important because they mean that an item or test is being presented in a way that makes'ii,rnore 
i ~ . ' 

;'·,I'i "',.:i: difficult for one group of students than another, so that differences in student performanc¢'are 

I:: ' due not to differences in achievement but to differences in testing conditions. With embe~~ing, it 
,~: I::' ' is possible that the changes in the context in which the national items are administered wi1l,affect 

student performance. Such context effects can lead to score inaccuracies and misinterpretations. 

'li,;'I' An extensive body of research examines the effects of changes in context on stude~1t 
, , 

, , performance.5 Context effects vary markedly in size, sometimes in respect to differences,;in 
" tests, but in other cases for unknown reasons. So the research provides a warning that coI1fext 

effects can be large, but it does not provide a clear basis for estimating them in any partiCli}~r 
case. ' "":'( 

,: ',: 5-,:';: 

Following are some of the many characteristics on which tests can differ: 

.. > ~ I' -. 
• wording of instructions for items of the same type; ,;': :,:' 
• page design with respect to font and font size, spacing of items, use ofillustratiye art, 

use of color, graphics, position of passages relative to related questions, and page navigatiQP 
~ '8 

':~?>.• use of themes (e.g., a carnival as a setting for mathematics items); "', "'~" 
• integration ofcontent areas (e.g., reading and language, mathematics computatiQP and 

problen: so~~~~~~~ of answer choices in a vertical string versus a horizontal string; , ,', ...,:Ji 
• convention for ordering numerical answer choices for mathematics items (from~\ 

smallest to largest or randomly) or ordering of punctuation marks as answer choices for larlguage 

mechan!cs ~~::~teristics ofmanipulatives used with mathematics items (e.g., rulers, ~){r; 
protractors); . ""j: 

• degree to which multiple-choice and constructed-response items are integratedA4ring 
test administration;:)); 

• how answer documents are structured for multiple-choice items and constructecF: 
response items;,,'·:;;:!; 

• number of answer choices; and·,ti~ 
• use of"none ofthe above" as an answer choice. ',;?

.~ 'f.,':' 

Ii' 

There are also issues ofbalance and proportion that occur when items from diffeiehhests 
are integrated, such as: equitable proportions of items that have the keyed (correct) response in 
each answer choice position and balance in the gender and ethnic characters in items and~);i 
passages. '>y,~ 

In general, as tests become longer, student fatigue becomes more of a factor. An it~ip 
will tend to be more difficult if it is embedded at the end ofa long test than if it is placedat)pe 

... >.'). 

5 " ,": :', 
Interested readers are referred to the review by Leary and Dorans (1985) and the conceptual framework Proviged 

by Brennan (1992). , ': ',:,:n' 
':;,:~@ 

<:;~[f-l 0 
...: .': ,~ 



:>\.{';: 
end':Br a short test Similarly, student fatigue tends to be greater at the end of a difficult test ...... 
part~cularly one that involves a lot of reading and constructed responses'-than at the end of an 
easy':test. This "difficulty context" can affect the difficulty of embedded items. 

:~::,::- .An important part of test standardization can be the amount of time that students are. 
giv~ti. to respond:" When tests are lengthened or shortened, or items are moved from one test 
corli'ekitoanothet,it is common to use rules ofthumhrelated to average time-per-item to 
attempt to maintain comparable standardization conditions. However, such rules do not take into 
acco'i:irit the fact that some items can take more time than others. They also do not take into 
accptiIit the effects of the surrounding context in terms of test length and test difficulty on the 
tini~~~'a student may need for an embedded item. ' ." 
, ·:,;T:·:.Tests also vary i~ terms of their representation ofdifferent types ofcontent, and this 

vari.3iice can produce a context effect for embedded items. For example, items related to a 
poe,try passage;. or to the civil war, or to the Pythagorean theorem might be easier if they are 
em~~dded in another test with more of that same type of item than if they are embedded in a test 
wit¥{no similar items. The content of individual items can also interact. In constructing tests,· 
car~ful review takes place so that the information in one item does not give away the correct 
answer to another item. When items from two tests are integrated, that same review would have 
to a'~CuF'" '".. . _ .' " . ' 

. 'd5:';:Constructed-response (open-ended) items bear special mention. The instructions and 
exp~~tations (in terms oflength, detail, conformity to writing conventions, etc.) for constructed 
res#~nses'can vary substantially among tests. Also, many students are more likely to decline to 
ansW~r a constructed-response item than a multiple-choice item, and the likelihood of responding 
is ~(f~cted by the position of the item (Jakwerth et aI., 1999). All these factors make. 
corts#ucted-response items particularly susceptible to context effects.' .' . ' ',' 

';J;~:C' The possibility of context effects can bereduced by prudent, controlled test construction 
pro'Q~dures such as: (1) keeping blocks of items intact and maintaining consistent directions and 
tes(~dministration; (2) maintaining the relative position of an item (or block of items) during a, 
test#igsession; (3) maintaining consistent test length and test difficulty; and (4) making no 
ch~:gesto individual items. Nonetheless,'evi:m with careful attempts to follow these suggested 
test~(;:mstruction procedures, there can be no assurance that context effects have been completely 
avofcled:,:, . .'" ...,.', 

't' '~, '.
:':," 

SPECIAL ISSUES PERTAINING TO NAEP AND TIMSS, 
" " ." . 

, . " ,Some embedding plans have the goal of reporting state or district achievement results in 
term~'ofthe proficiency scales used by the National Assessment of Educational Progress 
(N$~),' a congressionally mandated achievement survey that first collected data 30 years ago. 

, '.~. \ .', , 
,~;., Currently, NAEP assesses the achievement of4th-, 8th-, and 12th-grade students in the 

naticifi's schools .. Assessments occur every 2 years (in even years), during a 3-month period in 
the wInter:' The subject areas vary from one assessment year to the next. For example, in 1996 
stud~~ts were assessed in mathematics and science; in 1998 they were assessed in reading, 
wri#I:ig: and civics: ' . . '.' . . 

</:'; The choice of the NAEP scale for national comparisons may stem from its recent use in 
comp,~ng states. Originally, NAEP was prohibited from reporting results at the state, district, 
sch9~l, or individual level (Beaton and Zwick, 1992), but legislation passed in -1988 allowed 
NA1.?;P~,t~ report results for individual states that wished to participate. The first such assessment, 

': j .~.<" • 


.. ;~ " ':: 
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considered a "trial," was conducted in 1990. The most recent NAEP state assessment included 
43 states and jurisdictions. Whereas the national NAEP is administered by a central contractor, ' 
the state NAEP assessments are administered by personnel selected by state officials. (See 
Hartka and McLaughlin (1994) for a discussion ofNAEP administration practices and effects.)' 

NAEP results for the nation and for groups are reported on a numerical scale of 
achievement that ranges from 0 to 500. The scale supports such statements as, "The average' ',' 
math proficiency of 8th graders has increased since the previous assessment," and "35 percent of 
state A's students are achieving above the national average." To facilitate interpreting the 
results in terms of standards of proficiency, panels ofexperts assembled by the National 
Assessment Governing Board (the governing body for NAEP) established three points along the 
scale that represent minimum levels that were judged to represent basic, proficient, and advanced 
achievement in the subject area. The standards support the use of such phrases as "40 percent of 
4th-grade students scored at or above the basic level on this assessment." Note that the three 
standards divide the scale into four segments, which are often called below basic, basic, 
proficient, and advanced. These descriptions lead quite naturally to the belief that the NAEP 
results are obtained by first computing scores for individual students and then aggregating these 
scores, but this is not the case. The goal ofNAEP, as presently designed, is not to provide scores 
for individual students, but to estimate distributions of results for groups, such as students in the 
western part of the United States, African-American students, or students whose parents attended 
college. NAEP's survey design, which allows the most efficient estimation ofthese group , , 
results, differs from the design that would have been chosen had the goal been to optimize the. 
quality of individual scores. 

Some special properties of the NAEP design have a bearing on the possibility of , 
embedding part ofNAEP in another assessment. The important differences between NAEP and' 
conventional tests are summarized here (see also National Research Council, 1999a; National 
Research Council, 1999b). Technical details can be found in sets ofpapers)on NAEP that 
appeared in'special issues of the Journal ofEducational Statistics (1992) and the Journal of 
Educational Measurement (1992). . . 

First, NAEP is a survey, not an individual achievement test. Its design does not allow the 
computation of reliable individual scores; instead, it is designed to optimize the quality of 
achievement results for groups (e.g., "4th-grade girls whose mothers have at least a college 
education"). Second, students who participate in NAEP do not receive identical sets of test, ..... 
questions. For example, in the main portion of the 1996 assessment, more than 60 different 
booklets were administered at each grade. Third, because ofNAEP's complex design, the proper 
statistical analysis ofNAEP data requires an understanding of weighting and variance estimation 
procedures for complex samples and of data imputation methods. Ignoring the special features 
of the data will, in general, lead to misleading conclusions. "'. ' 

NAEP keeps testing burden to a minimum by testing only a sma]] sample ofstudents,and 
by testing each student on only a small sample ofthe items in the assessment. Each tested 
student receives two or three of the eight or more booklets of items that together constitute the 
assessment in a given subject area. The booklets are not alternate test forms that would provide 
similar scores for individual students. The content, difficulty, and number of items vary across, 
the booklets, and no single booklet is representative ofthe content domain. This approach to the 
distribution of items to test takers, called matrix sampling, al10ws coverage of a broad range of 
content without imposing a heavy testing burden on individual students. 
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·\H:~}::' 
,1:i~;,;;' Within the context ofNAEP, these features do not present a major obstacle since the 
,ptoficiency results for students are examined only after they are pooled in estimating group 
f~'~ults. As noted above, the data must be aggregated using elaborate statistical methoas to ' 
9Ptain group estimates ofproficiency for the nation and for specified groups. However, the 
:i);p'nequivalence of the various NAEP booklets within an assessment would be problematic if 
~cores were to be obtained and compared for individual students. 
;}::: , One way to obtain individual student scores on NAEP would be to construct a test of 
r~~onable length in each subject area that covered the same material as NABP, albeit not as 
thoroughly. The proposed Voluntary National Tests (VNT) is such an effort. The VNT is being 
planned as a conventional test that will yield individual student scores on a scale as similar as 
p8ssible to the NABP scale. The VNT is intended to provide a common metric for reporting 
~thievement results for all test takers. Many of the proponents of embedding hope to achieve 
i}tis same goal without imposing an additional testing burden on individuals, districts, or states. 
~r':: ,',' In many respects, the design ofTIMSS mirrors that ofNAEp (see Martin and Kelly 
(J~96) for a detailed description ofTIMSS). TIMSS,.like NAEP, used matrix sampling of items 
r(f:~ncrease breadth ofcontent coverage while limiting testing time. The assessment consisted of 
s~veral different booklets, which were randomly distributed to students. TIMSS, like NAEP, 
was designed for efficient estimation ofthe proficiency of groups, rather th~ individuals; as in 
"N,AEP, individual scores are not reported for students; , .' , ' 
,,', ,\. ~. 
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FIGURE 2-1 Decision Stages in Test Development 

Domain Definition 


8th-Grade Mathematics 


Framework Definition 

NAEP 8th-Grade Mathematics Framework: 

Specified content areas, skills, etc. 


Test Specification 

Specific mix of content areas and 
item formats; rules for scoring, etc. 

Item Selection 

Selection of items to fit 
specifications 

, . 
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.. FIGURE 2·2 Manipulatives Allowed. on 4th·Grade Reading and 8th-Grade Mathematics 
, C~mponents; Number of States 

Dictionaries or thesauruses .•' 

Formula or reference sheets 

Rulers, protractors, or compasses 

Calculators:" 30 

Other types of math aides, such as: 

pattern blocks. counters, tiles,punch


outs. string, and tangrams 


N, ...... 
VI 

SOURCE: Adapted from Olson et al. (in press). 
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FIGURE 2-3 Time of Administration of 4th-Grade Reading and 8th~Grade Mathematics 

Assessment Components During the 1997-1998 School Year; Number of States 


September 

, 13 Mathematics 
',,; 

;-", 

',October "., 

" 

• Reading 

, ".";. ~ . 

November 

December 

January 

February 

March 

April 
____•••_~18 

May 

q...,.""••'~.",\ve'r~'6bu'~t~d;'mdr~':ii1ari,~ii'~e'YI~en:th~i~ a~~-~i~~eritpr~~'fari;s~Oh:t~iri~d:muitiPle'rea(jirig:'o~ ~ath;m~ii~~ :coinpci:ie'hts:'th~t w~~~,"· 
administered at different times during the year. 
SOURCE: Adapted from Olson et al. (in press), 
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FIGURE 2-4 Items Released from 4th-Grade Reading and 8h-Grade Mathematics Tests in 1997a 

1998; Number of States 

91 - 100.. 
.::.~:-

76 -90 

51 - 75 

Percentage 
of Items 26 - 50 . 
Released 

11-25 

1-10 

o 

4 

24 

8 Mathematics 

• Reading 

tv 
I ..... 

-..l 
NOTE: States are listed more than once when they administered multiple reading or mathematics components and released different percentages of each 

component.. 

SOURCE: Adapted from Olson et al. (in press). 
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FIGURE 2-5 Iowa Trends in Achievment in Mathematics: 1978
1998, Grade 8 

GI en co 
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----+- Computation - - ~ - - Concepts and estimation 

"""""'·"·""""'Math total with computation - +- - Problems and data interpretation 

- Math total without computation 
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SOURCE: Adapted from Iowa Testing Programs (1999). 



TABLE 2-1 Accommodations Used by States 

of Accommodation Allowed Number of States 

Presentation fonnat accommodations 

Oral reading of questions 35 
Braille editions 40 
Use of magnifying equipment 37 
Large-print editions 41 
Oral reading of directions 39 
Signing of directions 36 
Audiotaped directions 12 
Repeating ofdirections 35 
Interpretation of directions 24 
Visual field template 12 
Short segment testing booklet 5 
Other presentation fonnat accommodations 14 

Response fonnat accommodations 

Mark response in booklet 31 
Use of template for recording answers 18 
Point to response 32 
Sign language 32 
Use of typewriter or computer 37 
Use of Braille writer 18 
Use of scribe 36 
Answers recorded on audiotape 11 
Other response fonnat accommodations 8 

.' 
.' Test 

. 
setting accommodations 


Alone, in study carrel 

. Indi vidual administration 

With small groups 

At home, with appropriate supervision 

In special education class 

Separate room 

Other test setting accommodations 

':T.iming or scheduling accommodations 


.' Extra testing time (same day) 

. . More breaks 


.. , ..Extending sessions over multiple days 

Altered time ofday 

Other timing-scheduling accommodations 

.:.It ..~ 

40 
23 
39 

17 
35 
23 
to 

40 
40 
29 
18 

9 

2-19 



Other accommodations 
Out-of-Ievel testing 9 

Use of word lists or dictionaries 13 .' .," .~ 

Use of spell checkers 7 

Other 7 


SOURCE: Adapted from Roeber et al. (1998) 
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';:(,::,TABLE 2-2 State RankiIigs from the 1998 NAEP'4th-Grade Reading Assessment 	 :\.'
:?i'.,· 	 i,"" . 	 !I 

,"t::~ .,',: . 	 'I"

li 
(;'Rank State Score ;iR 
.it:::, .1 Connecticut 232 l:H 

'~iii,><:,2 	 Montana 226 :!ij 

New Hampshire 226 ,,',lij.",;;Maine 	 225JC! 
.'lf;: 5 Massachusetts 225 
Ii 

/:\;6 Wisconsin 224 m 
~;'>..~ i 

:':::~~<:"7 	 Iowa 223 
'I'

.~\/ 8 	 Colorado 222 :~~ 
,[I 

"IKansas 	 222 :11 
,IMinnesota 222 HI' 
~!11i\;;!~ Oklahoma 220 
~o 
.1';/ 12 Wyoming 219


':f\ ,t3 ' Kentucky 
 lli'218 !'IRhode Island 218 iii 
;!~tY::~ 	 Virginia 218 
~t~c,;: 16 	 Michigan 217 !I''//,,1. ' :;tNorth Carolina . 217 :I~ 

iI\:~/'~:'~~ 	 Texas 217 
II,\:;,;:;>19 , 	 Washington 217 
It 
:i';:'/:20, 	 Missouri 216 
iI',gfi.'il 	 New York 216 :\" 
:1 
:1 

':':i:'22 	 West Virginia 216 
",'';/:23 	 Maryland 215 J' 

I:\~,':,i4 	 Utah 215 d 

.~:\:25 	 Oregon 214 .'1i 
j::"'26 Delaware 	 212·?}:·~t ;1; 
1;:·1;1:'27 	 Tennessee 212 
" 
""';'~28' "Alabama 	 211 iI, 

;1:+9 Georgia 	 210 ;1'

:!';~"30 South Carolina 210 t!
·.i;::31 Arkansas 	 209 

I"
+ 

:",\:32 Nevada 208 	 ~ll 
" II.\::33 .. 	 Arizona 207 ii

Florida 207
·:r,C;: New Mexico 206 iIi 

/' 

;':<:/36 Louisiana 204 ft' 
J 

37 Mississippi 204 'J 

" 
":'38 California 202 	

Ii: 
i~; 

:.',: . " ':
;',:':~J9 Hawaii 200 '; 

1,!:;4.0 District of Columbia 182 ,. 
l'~,,'/::41 Virgin Islands 178 	 ! 
.~~ 

., " " 

'I, 

<>SOURCE: Adapted from Donahue et al. (1999). 
. ,i,~:.'> j 
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States with one or more 27 
separately scored 4th-grade 
reading components 

States with one or more 39 
separately scored 8th-grade 
mathematics components 

, J .. .': . ,;, 

States with both separately 25 ,:~ / , ... 


scored 4th-grade reading and 8th

grade mathematics components 


SOURCE: Adapted form Olson et al. (inpress). 


TABLE 2-3 Number of States with 4th-Grade Reading, 8th-Grade Mathematics 
Assessments, or both 

", '," 

';..' . 
". 

Types of Testing Programs Number of States 
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Three Designs for Embedding, 

':/,',The issues raised in the precedirigchapter lay the groundwork for evaluating etrlbedding 
as a W,ethod of providing national scores for individual students. In this chapter the discussion 
focu~~s on thn;:e specific procedures for embedding, illustrated by three scenarios. The scenarios 
exerrtplify the general approaches that are most likely to be used at present to obtain national 
scor~sJor individuals. Variants of these approaches might have somewhat different strengths 
and weaknesses, but the basic issues that arise. in evaluating these three scenarios will apply. 

~/: The basis for comparison for evaluating the three embedding scenarios is the 
admi:rijstration of both the stateand·national·assessments in their entirety-two~freestanding 
tests;Sdiscussed in Chapter 2. As.isnoted there, ifthe national testis administered following the 
procequres that were used when the tesfwas standardized, and if the inferences drawn from the 
nation~"test ate appropriate-two major conditions-the approach can provide comparable 
national scores for. individual students in different states: ., > • , .

,f: Embedding'creates atleast one and often two changes~'compared with two freestanding' 
tests'i:.:.Hrst, one testis abridged. Second,to varying degrees, embedding generally changes the 
condit~ons pf administration from those that would exist if the two tests were administered in 
their 'entirety and independently;. '.' 

""<~':i> "0:'.::':',:',';;,. .... ,. ~~':~:.~:"" ';:: 

<~"'\~~>' <'(~' .' ~; , '. -: ~ :":" . ~ , 

.;EMBEDDING WJT.HOl}T ABRIDGEMENT OF T,HE NATIONAL TEST;. ,THE3': 

'L' DOUBLE-DUTY SCENAlUO; !." 


.' .... " . , "" 


j:!A~mini~t~ring a complete ~tate te~t alongwith an enti;e natio~al test~th~ two 
freest;~hdi~g'"te~ts appro~ch-'invoives some redundan~y" and wasted resources .. The 'double-duty' 
scenari,o)5 an effort to increas~ efficiencyand reduce testing ti!lleby having some, items fro.m .the. 
natiop;al test serve a double duty; contribu~ing to both national and state scores without requiring, 
the s~<t.ent to (espond t~ duplicativeitem~ that measure the same .construct, once as part o{the 
natiop.altest and again as part of a state test. AnUInber of states are currently using this 
approach in their state testing programs. The:;: committee did not deliberate at length about the 
change:in burden to states that implement the double-duty approaqh. However, we n~te that 
more:'tliim, 20 states have already adopted this approach oftheir own accord, which suggests that 
theyftrid'it on balance worthwhile. . . . ' 

'" :.: ' 

" ~. '.,>.. ' Design and Features . '" 

"?,;;'B~fore implementing this approach, state testing experts develop specifications for a state 
test (~~e·~h~pter.2).' They compare these specifications with commercially published 
stand~9.1zed achievement tests that produce indiv:idual student scores. Some of the items in 
these natIonal tests match the state's test specifications closely; others do not.. To gain the most 
efficl¢9cy, the state experts choose the national test that most closely matches their state's test' 
speciftcations. They then identify the specific items in the national test that measure state 

"' ,1I 
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standards and custom-develop items to measure any state specifications not sampled by the: 
national test. Some states might use a large part of the national test for generating state scores; 
others might use very little of it. 

Administration 

The national test is administered in its entirety under its prescribed standardized' "" 
c,onditions., State test items are not physically embedded in the national test, but they are 
administered close in time ,under whatever conditions the state determines to be appropriate. 
This administration procedure protects the national test from context effects. 

" Scoring.and Analysis 

As with two freestanding tests, in this scenario a student receives two sets of scores: a 
miti~nal score 'and a state'score. ',The tWo scores are not independent because student responses 
to some national test items count in the statescore as well as in the national score. ,,' : 

, The national score reflects the entire national test; if is the same as would be obtained if 
,h, the national test were administered with no connection to the state custom.;.developed items,' 

because the national test is no~ modified and is administered under its standardized conditiorts. 
Thus, th~ psychometric quality of those scores (reliability, validity) are those the national test >f!', 

" normally provides. ' " , 
, 
I,' The state score reflects a student's responses to two sets ofitems: all of the custom- " 
I" developed state items and the subset of items from the national test that pertain to the state's test 

specifications (see Figure 3-1). This subset might be most or little of the national test, depending 
'~ !: I on a j udgmerit 'about the extent of the match between the slate's curriculuniand the content of 

the national test. ' " ' 
For the state items, scoring procedures are developed and used as deemed appropriate by 

the state's educators. It is necessary to keep track of which items from the national test "collflt" 
in calculating the state score; if is these items ihatdo 'double duty. 'The stateeduc'atio'n 'agency 
,develops' scores' that meet its needs, such a's a state:"specific scale score or performance level' 
system or st(,lte norms. The stateitemsj)rovide no scores referenced to national norms or ",' 
performance levels. 

, , ' 

Evaluation 

The double-duty approach differs in a few key respects from the model of embedding that 
was the focus of Congress' charge to the committee. These differences are central to the' ' 
evaluation of this approach to embedding. 

Advantages 

The gains in efficiency from .this approach stem from eliminating the redundancy th~t 
occurs when students are asked to respond twice, on two different tests, to the same or sim.i1a~ 
items. The double:'duty approach entails no abridgement of the national test Accordingly,the ,', 
troUblesome issues noted in Chapter 2 that result from abridgement do not apply'to the natIonal, " ' 
test in the double-duty scenario: \', ' 

,. .. ' :.~ 

", .*. 
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,'/():" The natiQnal test is administered in all jurisdictiQns fQllQwing the prQcedures prescribed 
b'y ~the test publisher. Assuming that the state items are administered clQse in time to' the natiQnal 
te:s't, rather than at the same time, they are unlikely to' change resPQnses to' the natiQnal test 
appreciably. FQr these reaSQns, the dQuble-duty apprQach prQvides natiQnal SCQres fQr individual 
sW,~ents that are essentially the same in quality as thQse that WQuid be Qbtained in the absence Qf 
eijipedqing;, 

;':,:,/ SincemQst cQmmercially available large-scale assessments prQvide different nQrms fQr 
dHf~rent testing dates; the testing date fQr the natiQnal test is flexible ifQne Qf these tests is 
sdiected as the natiQnal test. The natiQnal test can be administered at a time that is cQnvenient 
aA~: apprQpriate fQr the administratiQn Qfthe state test (see Chapter 2). 
y)'::<:, '" 
Di~;tdvantages 

" :.:~) ): . 

!;+r ' ,The,success Qfthe dQuble-duty apprQachhinges Qn having an agreed-Qn natiQnal test that 
pi~vides individual student SCQres. Currently, there is no. such single natiQnal test. Thus, 
c4illparability Qf national SCQres is limited to' the states that administer the same natiQnal test 
F~hermQre, this apprQach cannQt be used with natiQnal tests that are matrix sampled in a 
rri#u1er that precludes providing individual sCQres-fQr example, NAEP. 

:;E;, , The degree to' which the dQuble-duty apprQach prQvides efficiency gains while prQviding 
m:li.Cil the same infQrmatiQn as WQuld be Qbtained by administering two. freestanding tests in their 
entirety depends Qn there being substantial QverIap iri CQntent between the natiQnal test and state 
cilrricula. The weaker the match between the CQntent Qf the natiQnal test and, state standards, the' 
less"the benefitQf efficiency thrQugh dQuble-duty items. ':,: J ,:,' ' ., , ' '" .'"J; 

'J,\: " The tWo. SCQres, state andnatiQnal, may differ due t9 measurement errQr Qr a PQQr match, 
bet\Veen a state's curriculum 'and the natiQnal test. Such differences in SCQres can be' cQnfusing,', 
to~~~tidents, parents, schQQI administrators, and the public if they are not'clearly explained: ,: 

V:;',:'," In -the dQuble-duty scenario., sQnie ,Qf the items that cQntribute to' the state SCQre are, : ' , 
ad,triinistered as part Qfthe natiQnal test, rather than with the custQmized items develQped by the 
st~te.fQr its Qwn purposes~ To. the extent that the administratiQn Qfthe natiQnal test differs from 
th~r()fthe state's custQm items, students" perfQrmance Qn these items may be different than it 
wotildhave been, if they had been administered with the state's cilstQm items because Qf factQrs 
d{~cussed in the preceding chapter. FQr example; CQntext effects CQuld change students' 
petformance Qn these items., The cQmmittee did not deliberate Qn the likely effects Qf these 
fa~ttjrs Qn state SCQres under the dQuble-duty scenario. 

',<",:, Finally, in the current envirQnment Qfvarying but Qften intense accQuntability pressures, 
th~,:~atiQnal infQrmatiQn Qbtained thrQugh the dQuble-duty scenario. will sQmetimes be suspect. 
Tb,at is;,ifteachers' and' students feel pressure to raise state SCQres 'and if part Qf the natiQnal test 
coritributes'tQ state SCQreS, there may be ihcentl ves to engage in the tYPes 0. f inapprQpriate 
teachIng to' the test that can inflate SCQres:. This effect CQuid make the natiQnal scores and 
cQmparisQns amQng jurisdictiQns misleading in SQme instances. 

,',' ','..'~' " 

.:;.,-.- r ~ , 

~M-BEDDING REPRESENTATIVE MATERIAL: THE NAEP BLOCKS SCENARIO 

:'(),,'MQre pertinent to' Congress; question than the dQuble-d~ty scenario., but less'cQmmQnly 
Qb~erved in practice, are embedding apprQaches in which a natiQnal test is abridged and the 
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extract from the national test is embedded in a full state test. One variant of this approach is.thc'·}, 
NAEP-blocks scenario, in which a portion ofNAEP is embedded in a state assessment. . ",. 

, Design and Features 
, .: 

Three blocks taken from either the 8th-grade NAEP mathematics assessment or the 4th:':/:',: 
grade reading assessment are administered contemporaneously and intact, with separate timing):!' 
as a part of the state assessment,1 'All students take the embedded blocks along with the state'>.,';; 
assessment; see Figure 3-2. ! • 

The NAEP blocks can be either physically or conceptually,embedded in the state :: 
assessment. If they are physically embedded, they would presumably be administered first in' ,'y.', 
order to minimize context effects. IftheNAEP blocks are not physically embedded, they woukr..' 
be administered within a short time of the state test. .. '" 

',':,:The NAEP-blocks scenario illustrates one way ofchoosing between local control and ::, ' 
consistency of national testing: In this scenario, local control is limited, and standardization 0(":\" 
national testing among states is substantial. States cannotpick items individually; all items' 
within the chosen blocks ,are used, and no items from other blocks are added. 

" 

"'/,r 
" . Administration 

~ '. 
; :In this scenario the state assessment is administered in its entirety. The administration ol),; 

the embedded blocks mimics the administrationofNAEP as much as possible inorder to 
minimize distortions arising from administrative·differences. For example, the date of ' 
administration would fall near the midpoint ofNAEP's range oftesting dates. Similarly, 

electronic calculators would he proviaed for the items in the selected NAEP mathematics blOcks>,. 

.. 


that require :their use. NAEP guidelines for .inclusion and use of accommodations would be' " .:.:',;':,: 

'i' 
','j, followed. ,Students,whoare unfamiliar with the fonnat qfNAEP questions would be provided, i,( 

with a.Pl~::n~~;~~~t!o:ithree embedded blocks ,req~ires approximately 45-75 minutes of ,':. "/{ 
testing time. Embedding more blocks would increase.the accuracy ofstudent scores and would;:\( 
improve the representation ofNAEP content, but at the cost ofcreating an additional testing· 
burden . 

• It . 

Scoring and Analysis 

Students receive two scores: scores that are normally provided from the state assessme,n(L 
and a designation of their NAEP performance level and possibly their NAEP proficiencyscore,);' 
along with an indication of the associated margin of error. . ,:~( 

• ", r 

.' .-1 

1 NAEp,'normallyac;lminist~rs its assessments ~f a subject matter in several, short segments, calle~ blocks, that are'" 
not designed to be parallel in content. in 1996 the entire NAEP 8th-grade mathematics assessment contained 13 " 
blocks of items, each 15 or 20 minutes in length. The complete 1998 NAEP 4th-grade reading asse'ssment contairied 
8 blocks of items, each of which was 25 minutes in length. The test booklets that are administered to individual' 
,students have different combinations of these blocks,~hd each testbooklet includes:dnly a fraction of the total 
assessment. 
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{1:;:,:': The state score is based on either the state test alone or the state test in conjunction with 
anyj~AEP items the state considers appropriate~ The national score is based on the NAEP items 
alorie;' In theory, the NAEP items could be linked to state items to provide a more reliable 
estiipate of student performance, but as noted' in Uncommon Measures (National Research 
Co~dl, 1999c), this approach faces· major obstacles and is generally not practical.' 

;~;;.> the state assessment is analyzed and scored separately, using the same procedures that 
are#ormally used for that state assessment. The NAEP items are scored separately.2 The item 
resphIlses are used, with the NAEP item information; to estimate a NAEP proficiency score for 
eac!1.::st·udent, as well as the performance level of the student The quality of the link between It 
stuq~rit performance on the embedded items and the NAEP scale will depend on the length ofthe i 

iem~edded segment and on how well it represents the full national assessment. A. more elaborate !l 

ver~~on of this plan could be used to link the state assessment with the NAEP scale. It would' 
involve a very substantial investment in a unique statistical analysis, and it would be subject to 
the,p.roblemsthat exist for any link, if the NAEP assessment does not match the state assessment. 

Evaluation 
\ 

,',;'. 

)('" As noted, this scenario was chosen to illustrate a relatively high level of standardization 
acr6Ss states and a relatively low level oflocal control. 

\:~'/',; . 

,',~~~!'X ': 
',:' ; 
.', '., y ,~ 

}.;<: The.requirememt that states use, the same fixed set ofNAEP· blocks would provide a 
corts,istent b~sisfor comparisons among states. In addition, this scenario makes the embedded 
mat¢rial more nearly representative of tbe NAEP assessment than it would be if items were· 
chos,el1Jreelyby states. In general, the increase in standardization-.,....()f content and : 
admInistration-would increase the comparability of scores across states. 

Dis~J~antages . 
'-,:~/. ~ :' 

. ,:;~'. In practice, the NAEP-blocks scenario faces substantial obstacles. Although states use a 
fix~qset ofNAEP blocks, the content ofthe embedded material would not be fully 
repr~serttative ofNAEP; Individual NAEP blocks ate' not constructed to represent the entirety of 
the ~sessment, and even a set of three blocks ~s likely to provide an unbalanced or less than 
coniplc~te representation of the NAEP assessment., This lack of representativeness would likely' 
be 6"~~cerbatedif states are restricted to using publicly released NAEP blocks; which is likely" " 
becatlse aliowing widespread use of unreleased NAEP blocks would jeopardize NAEP's security 
and ·.threaten the integrity ofNAEP results;' 

,\',>,Even if the content ofthe embedded.blocks were fully representative ofNAEP, it would 
be (Hfficult to obtain scores comparable to the performance estimates provided by NAEP. NAEP 
uses;an elaborate statistical process called "conditioning" (see, e.g., Beaton and Gonzales, 1995) 
to aciNst for the fact that each student takes a different, small part of the full assessment. This 
pr0gess creates some intermediate computed quantities called "plausible values" for each' student; 

'~~\:'.'./ , . 

2 NA~J:l'blocks include open-ended responses that must be scored by trained raters-placing a burden on the state to 
trair{~e raters usmg the NAEP procedures or to hire the NAEP scoring subcontractor to score them. 

";~"" : 

•."."'/'.' ' 

;.'," , 

, :t,'~' , 
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based on both cognitive infonnation (perfonnance on test items) and noncognitive infomi~tion 
(characteristics of students). When aggregated with similar values from other test tak;eis>ipese 
quantities provide good estimates of the distribution of student perfonnance on the NAEf~cale. 
However, the plausible values are not scores. A different method of scoring, based onlyop a 
student's perfonnance on the test items, would be needed for generating individual studen~';, 
scores. One consequence of the changed method ofscoring is that the distribution of the: < 
resulting scores from embedding would differ from the reported NAEP distributions,·':'Y; , 

In addition, administration conditions, time of testing, and criteria for excluding'students 
from participation because ofdisabilities or limited proficiency in English may not be th~:same 
for the NAEP items administered with the state test as for the same items administered 'as, part of 
NAEP. Consequently, states might be required to administer their state assessments at aWpe 
that is more appropriate for the embedded test than for their own tests and to follow NAE;P 
guidelines for inclusion and accommodation of students with disabilities and limited proric:iency 
in English.,': <', 

Motivational differences are another threat to the comparability of scores. Studen,t~\:face 
no consequences for their perfonnance on NAEP as it is currently administered. In the cUrr,ent 
climate of accountability, however, they (or their teachers, or both) often face serious ' .. ,~,:';: 
consequences for their scores on state tests. This difference could result in scores on tlie"!;, 
embedded material that are higher than those on NAEP itself for students with identicall~y'els of 
proficiency. " :: '( 

Context effects could also make scores noncomparable (see Chapter 2). One could:' 
minimize these effects by administering the NAEP items separately or at the beginningof$he 
state test: However, such tactics might not suffice to eliminate context effects entirely. Edi 
example, ifNAEP items were presented first, perfonnance might be affected by theoveraii'.;, 
directions given at the outset of the test or by the prospect of a lengthier testing period tha:n.that 
ofNAEP. Similarly, even with efforts to standardize administration, some unintended' '-;';~', 
differences in administration might remain,and these could undennine the comparabilify:.t>'f 
scores (see Hartka and McLaughlin, 1994). ':!it 

, ' 

, , 
Because the precision of scores is in part a function of the length ofa test, embedding 


poses a tradeoff between accuracy and burden. The NAEP-blocks scenario would add 4?~~75 

minutes of testing time per subject, yet it would provide very imprecise estimates ofthe' :':": 

perfonnance of individual students-too imprecise for many purposes. If estimated scor~s;'are 

used to provide a perfonnance-Ievel classification, the classification would be prone toerrqr 


A study using similar methodology was conducted by McLaughlin (1998), who reported' 
that a 95 percent confidence interval spanned a range of70 points for an estimated indivld4al 
NAEP score on 8th-grade mathematics. Given this confidence interval width, approxima:t~ly 14 
percent of the students could be expected to be classified in a level below their true achiey~inent 
level, and about 16 percent in a higher level, with about 70 percent assigned to the correct,<,: 
perfonnance level. ":.~,';' 

Finally, embedding NAEP blocks could have undesirable consequences forNAEP/: As 
noted, if secure blocks are used for embedding, the additional exposure of these blocksco~ld 
undennine the comparability ofNAEP scores. For example, if some teachers tailor ins~tii~,tlon 
directly to secure NAEP items because they expect them to appear on state tests, the resu}Vtould 
be distortions ofcomparisons that are based on NAEP scores. NAEP trends might appear)nore ' 
favorable than they really are, and some comparisons among states could be biased. Depepding 

, :1 
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on the degree of similarity between released and secure blocks, embedding released blocks could 

' .also threaten NAEP scores, although probably less so. 


, : , 

EMBEDDING UNREPRESENTATIVE MATERIAL: THE ITEM-BANK SCENARIO 

. A counterpoint to. the NAEP-blocks scenario is the item-bank scenario, which entails a 

· great degree of local discretion and accordingly less standardization. 


Design and Features 

In the item-bank scenario, a set of test items is made available to a state testing agency. 

These items may come from a well-established national or international assessment program, 

such as NAEP or the Third International Mathematics and Science Study (TIMSS), orany other 

respected source, such as an interstate item development and testing consortium 9r a.commercial 

test publisher's existing item banks, or they can be created specifically for use in the item bank . 


. ' The items are calibrated-that is; their difficulty is estimated-with information from a national 
· calibration study. In some respects, the item bank is like a very long national test Statetesting. III 

· agencies choose items from the bank; individually or in sets, and include the selected items in \ 

• their .state tests .. 
Although item banks can be used in various waY$, in this scenario it is .assumed that., . 


states choose items on the basis of a match with their curricula or other cQnsige~ations, with no 

~onsiderati(:m given to maintaininKcomparability across states in the items. selected. States can 

also c.h90$.ey~ing numbers ofitems to embed. . ". 


Selected_ items are physically .embedded in, the state assessment. and can. be either freely. 

interspersed or. inseIied as one or mor~ dis~rete block~. Timing an.;! administrative conditions are 

determinedpy. the indivi~ual state ,testing programs. . 


Administr:ation ,'.II 

The selected p,ational items,.are interspersed in the state test and the state test, in~luding 
•.• ' the embedped items; is administered as a single unit; see Figure 3-:3,. 

" " 
Scoring and Analysis 

,:. Students receive two scores, a state score and anational score., The state score. could be 
dbased either on the state items alone .or on a combinatiofl of the state items and some or all of the , , 

· items chosen from tqe item bank· .. Similarly;the national score could be based either on the 
,,'I 

.' 

, national items alone or by linking them with some of the state items. In these respects, the item
· bank approach is simil~ to th,e NAEP-blocks approach. 

This design can the()retically produce individual national scores on any national test, 
. ,'; including assessments such as NAEP.orTIMSS. However, the content ofNAEP and TIMSS is 

broader than that which would normally be covered by an individually administered assessment, 

: let alone a small number of embedded items. Therefore, NAEP and TIMSS are unlikely 

:.- candidates for the national score that this scenario could produce. 


. i 
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Evaluation 

As noted, the item-bank scenario represents the greatest amount of local control. and' 
least amount of standardization across jurisdictions. It is also the only scenario that involv~s '~, 
embedding items that arenot cominon to all states. ' , 

Advantages 

For certain purposes, the item-bank scenario has advantages relative to the NAEP-blocks, 
scenario. For example, embedding items from 'an item pool responds to the desire to maintaii{';,; 
state standards by placing all control for selecting items, administering a test, and constructing:/;~,; 
scores with the state testing agency. '.. " .• ' 

For some purposes it isa convenient method for providing localities and states with'welt;. 
constructed, field-tested items. ,In some situations h is also very efficient; it allows states to tis~': 
items 'relevant to their purposes without expending 'state resources or testing time on iteqls of ".i,:'( 
little interest to them; '.... " ! ,£', : ;:,' ", , ~ " .. '," " " " ' ;< 

".".' '. r,,' 

Disadvantages' 

The item-bank scenario is very poorly suited for the purpose ofproviding comparable;:}} 
national scores for individual students. For thisputpose, it shares the problems noted for the:~:!( 
NAEP.:blocks design and faces numerous others', as 'well. ' ~" ,. ': ,:,?~ 
, '"" The eleinent.'ofchoice entailed by the item-bank scenario undemiines the comparability:/{ 
ofostensibly national scores.' The subsets of items chosen by states would nofriecessarily'be 'i)\ 
representative ofthe item pool 'itself and wou'ld not have to be similar across states'.' :States co~~d(' 
'choose items on which their students are likely to do pariicularlywelI, given' their curricula,'an~-;: 
avoid those on which their students are likely to ,do poorly. Indeed,simplyattempting to align' :« 
the selected items with curricula would likely bias scores upward, relative to those that would b~.:': 
obtained if the entire item bank, or a representative sample from it, were used. ,,<\, 

In other words, the process ofchoice would undermine the calibration of items proviciee,f',:, 
by the national calibration sample. By allowing states to choose items freely: the system 'also, '\::;.',,:...~..'. 
allows them to reallocate instructional' effort away from excluded items and toward included, '",;' 
ones. Such an effect will make included items seem easier,and it would similarly make ":::'{ 
excluded ones seem harder. ' ,,)( 

The item-bank scenario also raises problems ofitem security, some ofwhich are more,';',:;/. 
serious than those raised by theNAEP-blocks scenario. For example, suppose that'state A use~/: 
certain items in March testing, while state B uses some of the' same items in late April. '::::),: 
Information on the items used in state A might be obtained by teachers or students in state B, ;',,;/; 
allowing inappropriate coaching that would inflate scores. If the embedded items come from a;,:'f~ 
secure source, such as nonreleased NAEP blocks or commercial test publishers' item banks,' ','~'\ 
embedding them repeatedly in state assessments undermines their security. ,If the national item::; •. , 
pool is developed from publicly released items, such as released NAEP blocks, issues relat(~dto:'i':, 
familiarity with the items or inappropriate teaching to the test may undermine the cori1p'arability:;S~: 
of the scores. . , , J ·':.i'i 

.' '..~, 

, Because the item-bank scenario does not impose uniformity of scheduling or::). ' 
administration, differences in these factors could also undermine the comparability of scores ,<:';,' 



"t_ •. 
f • .' 

across states. States might differ, for example, in terms of the dates chosen for testing, the 
placement of embedded items, the degree of time pressure imposed in testing, the inclusion of 
. low-achieving groups, the use ofaccommodations~ OF many other asp'ects of administration. As 
noted in Chapter 2, each of these factors has' the potential to affect scores substantially, thus 
undermining comparability.' 
'.;:. The item-bank scenario poses a considerable state burden for data analysis, and the 

possibility of untimely reporting of sc,?res. Obtaining a common measure 'will involve time
cons'!lming, burdensome data analysis of empirical results .. Data must either, come from 
pretesting the entire assessment in another jurisdiction or from data from the current assessment. 
Pretesting must be done a year in advance, to avoid the time-of-year problem (see Chapter 2). 
U$ing data from the current assessment means that scores cannot be reported immediately, but 
must wait several months for the analyses to be completed. 

. . Finally, states would have to deal with the political difficulty of different test scores from 
the '~sametl test administration that rank students differently, since two distinct scores are 
reported. 

EVALUATION OF THE SCENARIOS 

.. The three scenarios differ along several dimensions: the representativeness of the' 
etnbedded material versus added testing burden for students; the amountof standardization in 
administration versus the degree of local control;, and the extent of the burden placed on states;' 

, " A major' purpose ofembedding is to provide two scores, a national and a state store, 
wHlioutsignificantly adding to the amount of time a student spends taking tests:· The standard of 
comparison; two freestanding tests, creates thdargest testirig 'burden: Since all of the embedding 
scenarios involve ,abridging one or the· other of the two tests, the testing burden is reduced 
relative to administering two tests in their entirety. The relative gains inefficiency, however~ I 

I:., 

depend largely on the degree of abridgement. There is, a tradeoff:; the greater the degree'of ! 

abridgement, the greater the likelihood that the abridgment could lead to, lower score accuracy .. ' . l:~ 

(see Chapter 2).: " .',. " , 
, All three scenarios require some change in the state test or testing program. 'Such, ., , ; 

changes may interrupt long-term trend infonriation that is of value to the states:' For example, 
sorne states have. developed elaborate t(!st-based accountability systems that rely on longitudinal, ·· . 

analysis of test data, the results of which ate used to support high.:.sthlces rewards and sanCtions, ' 
for.schools and ,districts; " .' " 

Some states construct their examination forms so:that the difficulty level of the overall 
test,is, similar from year to year. Ifthe:items to be,embedded have differing overall 'difficulty 
levels, one form of the test could become more difficult than another-particularly if the ' ' 
embedded material changes from year to year. ' 

The validity of the state tests may be compromised ifembedded items appear. in the I' 

middle of an examination and represent material the students have not had the opportunity to 
• I 

, 

learn.: For many students, this situation could cause additional anxiety, resulting in a lower, 
score. This is a particular problem when the national test is physically embedded in the state 
test,as is the case with the item-bank and the NAEP-blocks scenarios. 

, Other issues also arise. For example, ifthe national test that is selected has norms at only 
one grade and testing date (e.g., the proposed VNT or NAEP), the state agency must administer 
thi~ test at the grade and testing date dictated by the national test, even if it is not an optimum 

3-9 

:'.,".' 



'!:~;\, 
fl' 

.'-,: :,~ . 
."]" 

" " . :::\';:' 
• "'t'!~ 

time for the state's own test to be administered., If states want different items to appear in the :~:\ 
state test in different years, for security or other purposes, the state education agency will have to-:': 
construct tests that are parallel in content and psychometric characteristics from year to year artd7'i . 
to perfonn appropriate equating analyses. This is a difficult and costly endeavor. , ",' , 

If riational items are physically embedded in state tests, the various accommodations that,' 
are made available for the state tests would have to be available for the embedded items . 

. Suppose each state makes all ofits accommodations available for the national items (which at ' 
best may involve considerable work and expense and at worst may not be possible): then the, ,',':' 
national'items will vary from state to state in how they are administered, which violates as " 
essential condition for obtaining a common measure. This result effectively renders the results, ::". 
from the national items noncomparable across states--unless all ofthe states can be convinced tQ";':~{ 
offer the same accommodations. When the national test is administered separately, differences,;" 
in accommodation practices among states will not. affect national scores, but they will affect the,:, i' , 
type ofinfonnation thatis available for accommodated students. These students will eam only a,;1;, 
partial state score. Partial data decreases the amount and type of achievement infonnation that' ,: " 
can be made available to them, their parents, and their teachers: 

All of the embedding scenarios make considerable demands on local resources in tenns .. ", 
of develoPI11ent, analysis of test items, or both. For example, in the NAEP-blocks scenario, , 
although the National Assessment Governing Board (NAGB) selects and makes available a set ' 
of NAEP blocks, together with the procedures for scoring them, states will have to train staff to, , 
score the constructed-response items or else contract with the organization that scores NAEP , " 
items for NAGB. The demand on state resources is even greater for the item-bank scenario, . 
since much technical work is involved at the item level and a linking study would be required. ". 
All three scenarios can also place additional financial burdens on states,especially true if states .'. ' 
are asked to ,bear any ofthe cost for development of new state tests, data analysis,additional 
scoring, or printing and distributing new test booklets. 

'. All three scenarios also raise the problem of timelines. Timeliness in reporting scores 
requires much advanced preparation, and extensive data analysis, which may strain local' , 
resources. In the NAEP-blocks and the item-bank scenarios, if local items are to be combined' ' .. ' 
with the national items, the necessary analyses cannot readily be done before giving-the 
assessI11ent. But if the analyses must be done after the assessment has peen given, the scores 
not be available to students, parents, or teachers in a timely fashion. A st'!ldent beginning the 9th 
grade might not benefit from learning that his or her 8th-grade mathematics perfonnance was at ' 
a basic level. Students and their teachers want to know how they are doing now,'not how they' ' 
did 6 months ago .. In the double-duty scenario, the national score can be provided very quickly,' ; 
but the local data might be slow in coming, because student scores on the state items cannot be ' 
~~~~~~~~~~~ , 

Although embedding appears at first to be a practical answer to policy makers' goal of" 
obtaining data on student achievement relative to national standards with little or no added test 
burden for students and minimum disruption of state testing programs, myriad problems, as 
illustrated by there three scenarios, make that goal elusive. 



lFIGURE 3-1 The Double-Duty Scenario 
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FIGURE 3-2 The NAEP-Blocks Scenario 

Entire NAEP 1998 4th.,Grade Reading Assessment 
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FIGURE 3-3 The Item-Bank Scenario 
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. ,'" , Common Measures for Purposes Other Than Individual Scores" 
,,',\" . 

" ,.. ,.," 

:::.: ':. ~ .. , 

::'" , , Although education policy makers are interested in using embedding to develop 
:';';comparable measures of individual student performance, JIlany also want to know if embedding 
;:can be used to develop a common measure that can be used for other purposes. Those purposes 
:\include: reporting aggregated statistics for schools or districts on the scale ofNAEP or another 
:;}\vell-regarded national test; comparing state performance standards against national performance 
:-:;'stap,dards that are considered rigorous; reporting state perfomiance on the NAEP scale in years' 
'<\when state NAEP is not administered or when particular subjects are not included in the NAEP 
::)'~ssessment for that year; and auditing yearly gains on state tests~ Accordingly, we comment 
·ftJ,riefly in this chapter on a number of such potential uses of embedding parts of a national test in 
;,'state tests; 
:'i:,'· . In considering the feasibility of using embedding to develop a common measure of 
<.aggregate performance, we· use the "same definition ofacommon measure that we use throughout 
INe report: a common measure is a'single scale ofmeasurement; . scores from tests that are ' 
K.c~librated to such a scale support the same inferences about student performance from one 
',-:;:.locality to another and from one year to the next:·';,'; 
:;\: .' The requirements for valid score interpretation 'are no less challenging in this context 
t(aggregated results) than they are in'the more familiar individual-differences context (linn; . 

:/) 993a:5). Moreover, the evidence that might support the interpretations and uses of the test· 
.~<~~ores for individual students does not necessarily support the interpretations and poHcyusesof 
,raggregatedresults.<, ' ' , ., .' . 
~/'.. Many of the threats to inferences from embedded material stemfromsysteihatic 
;,differences ainongjurisdictions (see Chapter 2), which pose obstacles to the use ofembedding to 
!:provide aggregated national scores for groups (e.g!, schools. or districts),.jost as they impede the' 
'piovision ofindividtial.student scores. Below isa very brief discussion about the use of . " 
.:eIl)bedding to develop a common measure for aggregates: ".' .... ", 

'" ;', 'i.., .' -' .. .' 
, .' 

.;..\,".::.' . ,PROVIDING NATIONAL SCORES' FOR AGGREGATES 
: , 

'.' States' may be interested in obtaining national scores for aggregates, such as schools or ' 
~i~tricts. These aggregated national scores might be tied to NAEP or to another mitional test. 
J~Urrently, the National Assessment GovemingBoard (NAGB) is considering options for 
: providing district results for some districts that meet particular guidelines' for participation. Their 
'plans, which were discussed at the March 4'-6, 1999; MaY'13-15, 1999, and August' 5-7, 1999, 
board meetings, do not rely on either embedding or linking. 
::~>:< " How is providing a common measure of district and school performance from embedding 
j~AEP items or blocks in state tests the same as or different from providing a common measure 
bfindividual performance that is derived from embedded items? On the positive side, sonie of 
~h.e things that affect the scores earned by in~ividual students will average out in the aggregate. 
fprexample, students have good days and bad days, depending on their health, mood, amount of 
lie~p, and so' on. These factors can cause students' individual scores to fluctuate from day to 
,~" :". '. 
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day. In the aggregate, however, these fluctuations tend to average out and will therefore have",:::'" 
less effect on the average test score earned by an entire school, and less yet on the average scor~/{. 
obtained for an entire district. When only errors of this sort are involved, the precision of the ,':'. 
estimate increases with the size of the group on which it is based. .' , .' 

Similarly, the decrease in the reliability of individual scores that is caused by abridging:;';, 
the content of the national test to facilitate embedding is somewhat mitigated when aggregated;;':;.:' 
scores are calculated., In addition, assessments that do not produce individual student scores can.. , 
be designed to lessen 'the effect of abridgement by using a matrix -sampled design. With a desigJ1;. 
of-this sort, individual students are administered abridged and sometimes unrepresentative. .< ... 
portions of the test, but aggregated scores will still reflect the entirety of the test. This approach:,.,,:'''::'' 
is used in both TIMSS and NAEP and could be used in an embedding design as well, as long as:» 
aggregated scores are the purpose oftheembedding. ':' . ,', . 

On the negative side, however,many of the potential threats to valid inferences about.: ;'; ~;: 
individual students (discussed in Chapter 2) do not average Qutand therefore also pose serious,>' 
threats to aggregated scores.' These are factorS that differ from one aggregate (e.g:, classroom, 
school, or district) to another, not from one student to the next. For example, as discussed in .. ' ,. 
Chapter 2, a variety of differences in contexUmd administration could ,bias estimates of nationaJ.. .( 
scores for individual students. ,Students with-the same level ofniastery ofthe material should :, ;!" 

receive similar scores, but if a test is administered to therri,differently,they might obtain' 
dissimilar scores$olely beeaqseof those differences in administration .. Among these difference~,\ 
in context and administration are decisions about which students are tested or excluded, the types\ 
of accomtJIodations offered to students with special needs, and the dates on which tests are .\:{, 
administered. ,These factors do not vary among students within a grollP, but;between groups. " :,:/', 
For e~ample, two stl;ltesmaY,set di(ferent dates for test ~dministration, but alLstudentswithin "'\(t: 
ea~h sta~e will take ,the -test-at approximately the. same time. When'a given factor does not :vary ':(t 
within the aggregate-whether it be a school, a district, or an entire state-combiiling results ;,,:~:::' 
from students within th~t group will not average out its effects. ' . , .... ".;}), 

. ,j ., This problem is illustrated by rules for the jpclusion ofstudents with disabilities or with;:)~' 
limited proficiency ,in EI1glish, State rules for th~ inclusion ofthese students instate testing " ':;:}/:' 
programs vary markedly. The 1998 Annual Survey ofState Student Assessment Programs ' : -: ':,,: 
conducted by the Council ofChief State School Officers,indicated that most states leave "'. ::>., 
decisions about the exclusion of students with limited English proficiency from state assessmeri1$'; .. 
to local committees or to the schools themselVes (Olson et aI., in'press). :In some states, such a8''':/( 
California and New Mexico, such students account for more than 20 percent of the total, and the:'~:'/ 
lack.ofcomparability of inclusion guidelines could have a significant effect on state test results.>}; 
The passage of the 1997 amendments to the Individuals with Disabilities Education Act (IDEA),>': 
is expected to lead to somewhat greater uniformity in inclusion'practices for students with '.. :}\ 
disabilities, but the decision regarding inclusion rests with·schoolofficials in most states, and ·:·:f 
there still may be significant state-to-state differences regarding which students are tested.,.':' 

The most recent NAEP state-by-:state reading results illustrate the effect that different .' 
decisions on inclusion may have on ,exam results. A study conducted by ttte Educational Testing·:< 
Servi~e for the National Center for Education Statistics found that 311·increasein the number 0[\\:';; 
low-achieving students excluded from,the assessment could boost the apparent incre~se in states\::, 
readjng scores (Mazzeo et aI., 1999). A worst-case model found that gains posted by at least tWo,!y 
states.might ,h~ye been influenced appreciably by such increases in exclusio'n.Similarly, ",:.:, 
differences in the accommodations offered to students with disabilities who are included in the" 



l 

";' ~'." ' 

"~~~' , 

, " ,
;J ' 

::,/.~ ',;: 

,:>., 
·ff:',: 
;~ssessment can substantially alter aggregated scores (Halla, 1988; Huesman, 1999; Rudman and 
Ra~denbush, 1996; Whitney and Patience, 1981). In comparing the scores from state testing 
prpgrams, it is important to note that states do not uniformly include scores earned by disabled 
ap,dlimited-English-proficient students who were allowed accommodations during testing in 

,t4eir aggregated score summary reports (Olsonet al., in press). 
';~;: ,: 

STATE PERFORMANCE STANDARDS 

'.\::':' Although it has never been formally published, Musick's "Setting Education Standards 
'!:figh Enough" is one of the most frequently requested publications produced by the Southern 
'R~gional Education Board. In it, Musick (1996: 1) succinctly presents the issue of varying state 
standards: 
.:,' ". 

If[states] don't talk to each other, the odds are great that 1) many states will set low 
performance standards for student achievement despite lofty sounding pronouncements 
about high standards, and 2) the standards for student achievement will be so 
dramatically different from state to state that they simply won't make sense ... If what is 
taught in eighth grade mathematics in one state is much the same as what is taught in 

, eighth grade mathematics in another state, how do we explain that one state has 84 
percent of its students meeting its performance standards for student achievement while 

, , another state has 13 percent of its students meeting its standard? Do we really believe that 
this dramatic difference is in what these eighth grade students know about mathematics? 

, , Or is it possible that much of the difference is because one state has a low performance 
standard for student achievement and the other has a higher standard. 

" 'Its release in 1996 led policy makers across the country to ask, "Are our state's standards 
high enough?" To answer policy makers' question-and the related concern that some state 
standards may be unrealistically high-it has been suggested that what is needed is corroborative 
dah from a national assessment on which standards are rigorous and widely accepted. The 
reporting metrics ofNAEP, TIMSS, and the Organization for Economic Co-operation and 
De:velopment's Programme for International Student Assessment (PIS A) are mentioned as 
possible rulers against which state policy makers could gauge the relative difficulty of their 
performance standards. 

:', ", The desire for this type of information leads to the question of whether strategies to 
embed items taken from one of these tests can be implemented for this purpose. Embedding has 
beep used in this way in Louisiana. Hill and his associates (Childs and Hill, 1998) embedded 
rel~ased NAEP blocks in a field test of items for the new Louisiana Educational Assessment 
Pt9gram (LEAP) in order to put the LEAP items and the NAEP items on the same proficiency 
sca,le; They used the scale to compare the Louisiana performance standards with the NAEP 
pe~foimancestandards. The main goal was simply to see if the Louisiana standards were as 
difficult as the national standards. The result of their study was that the state standards were 
deemed to be at least as difficult as the NAEP standards . 

.",' ' 

" .. 
" . " 
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ESTIMATING STATE NAEP RESULTS IN YEARS THAT STATE NAEP IS NOT 

_ADMINISTERED 

States may be interested in obtaining estimates ofperformance relative to NAEP 
achievement levels or the NAEP scale for years when the NAEP state assessment is not 
administered in order to monitor progress and support trends with additional data points .. Sonie 
policy makers and researchers have expressed an interest in using linking or embedding to 9btain 
these estimates from state testing programs (McLaughlin, 1998; Bock and Zimowski, 1999). 

If embedding is to be used for this purpose, the issues that arise are much the same as 
those that arise in any effort to link a state test to the NAEP scales or interpret the results in terms 
ofNAEPperformance standards (see Chapter 3). They are also the same as those issues that· 
arise when trying to provide lower-level aggregated national scores by embedding NAEP items 
in state tests (see discussion above). 

:, : ' 

AUDITING THE RESULTS OF DISTRICT AND STATE ASSESSMENTS 

Some states (or critics of state programs) are interested in using results from state NAEP 
or other tests, such as commercially available, norm-referenced tests, to validate gains on state, 
tests. They argue that if gains on a state test are meaningful, they should be at least partly .. 
reflected in the states'performance on a well-respected external measure of student performance 
that tests the same subject area.·. ~ 

Auditing of this sort can be done on a limited scale with no linking or embedding .. 
whatsoever. For example,Hambleton et al. (1995) and Koretz and Barron (1998) evaluated .. 
gains on Kentucky's state test by comparing trends to those on state NAEP. However, the· 
advantages and disadvantages of embedding national items in state tests to validate gains on· state 
tests remain largely unexplored. It is not clear whether embedding would increase or decrea$e 
the accuracy of the inferences from aUditing. Moreover, embedding NAEP blocks or material 
from any commercially available norm-referenced test could have undesirable consequences ·for 
the national test that serves as the source ofthe embedded items, especially if secure NAEP :~: 
blocks are used for embedding. The additional exposure of these blocks could undermine the.· 
comparability ofNAEP results, both across jurisdictions and over time. Thus, this use of .. 
embedding could necessitate increased development of test items and equating of those new .. . ,items with existing items 

., : 

'.: 
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Conclusions . 

. ." 

.",::" , The type of embedding that the committee considered to be most central to its charge is 
::)','including parts of a national assessment in state assessment programs in order to provide 
~;(;/ individual students with national scores that are (1) comparable with the scores that would have 
',::(: been obtained had the national assessment been administered to them in its entirety and (2) 
:/:comparable from state to state. The embedded material could be generated from fixed portions 
:>:;:of a national assessment or it could comprise test questions chosen by state policy makers. The 
::::/; ,:national scores could be obtained either with or without statistical linkage between the embedded 
<':>',:niaterial and the questions in the state assessment. 
.'~" '. 

CONCLUS~ON 1: Embedding part of a national assessment in state assessments 
will not provide valid, reliable, and comparab~e national scores for individual 
students as long as there are (1) substantiai differences in content, format; or 
admlnistratiqn between the embedded material and' the national test that it 
represents or (2) substantial differences in context or administration between the 

.,;..... . stat~ and nati~nal testing programs that change the ways in which students'respond 
to the embedded items. 

'./ ! 

":;,',:': ' National scores that ru::e derived from an embe4d~d national test or test items are likely to 
{be both imprecise and biased, and the direction and extent of bias is likely to vary in important· 
,:;;'ways-:-e.g:, across population groups and across schools with different curricula. The , , 
)}:impediments to deriving valid, reliable, and comparable national scores from embedded it~ms 
:';: stem from three sources: differences between the state and national tests; differences between " 
':~':"the state and natiqnal testing programs, ,such as the procedures ~sed for testad~inistratioI.1; and' 
';'differences between the embedded material and the national testfrom whic'h it is drawn. 

, ", . Wh~n the state ffiJd national tests differ s~bstcmtialiy in emphasis (content, format, ' 
\::difficulty, etc.), performance on the embedded material may'be appreciably different when it is 
:\<included with the state test than it is in the natIonal test.. That is, performance may be influenced 
:)y the different context in which ite~s ,are presented. As a result, seemingly similar levels of 

,performance are likely to have different meanings. 
<:': . Inferences about indi~idual performance from embedded, test material similarly could be 
:~S~ubstantially distorted by many differe!1ces between the national and state testing program in 
,;,i~dministration and context, regardless of the characteristics of the two tests and the embedded 
'<'items. Under the rubric of"administration and context" we include: differences in the time of 

,,/year at which. the test is administered; differences in test context (i.e., the surrounding test 
".: material); differences in the broader context (such as differences in motivation stemming from 
',::hlgh stakes); differences in assessment accommodations for students with special needs; and 
",~,if(erences in actual test administration, ~uch as the behavior of proctors. The effects of some of 
:,)hese differences can be large. Aggregated scores from embedded material could also be biased 
:;,hy differences in the inclusion of students with disabilities or limited proficiency in English, as 

't:,\ell as other differences in the percentages of students actually tested. 
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Other impediments stem from the nature of the embedded material itself. When only 
modest amounts of material from a test are embedded, the resulting scores are likely to be 
unreliable. Moreover, modest selections of material from the national test may fail to represent 
the national test adequately, which could bias interpretations of performance on the embedded 
material. This bias would likely affect some individuals and states more than others. We agree 
with the conclusions in Uncommon Measures (National Research Council, 1999c) that statistical, 
linkage will not suffice to overcome the limited amount and likely unrepresentativeness of 
embedded test materials. As differences in emphasis among tests are reduced, this fundamental 
obstacle will shrink, but so will the need for embedding. 

It is important to note that while some of these impediments to obtaining adequate scores 
are tractable, others are not. For example,states could time their own assessments to match the, 
timing of the national assessment that is the source of embedded material,to resolve problems 
stenllning from differences iri tiining. But differences in use, motivation, and test security could 
prove insurmountable obstacles to providing comparable scores. ' 

Another threat to inferences based on embedding is particularly important in an era of 
test-based accountability: the likely changes over time in the relationship between the state and 
the national test. In Uncommon Measkres (National Research Council, 1999c), this problem was 
discussed in terms ofthe instability oflirikages, but it extends beyond linking and can affect 
inferences from embedded material even in the absence ofstatistical linkage. To some extent, 
this problem may arise even in the absence ofhigh stakes: for example, changes ih student 
populations, unintended and intended changes in the design of assessments, and other' 
unmeasured factors may contribute to scale drift. Moreover, high stakes may greatly increase the' 
instability of any concordance between the state and national tests. Under such circumstances, ' 
assuming that the performance on embedded material has a stable relationship to performance on ',' 
the parts of the riational test that are not administered would lead to biased estimates of 
performance gains. 

Criterion-referenced inferences pose aparticular difficulty for embedding. Criterion
referenced conclusions, including those expressed fn tenils of performaitce standards such as the, ' 
NAEP achievement levels, entail inferences about the speCific knowledge and skills that students , 
exhibit at each performance level. To the extent that embedded material is abridged or ' , 
unrepresentative of the national test, these inferences may be particularly difficult to support on 
the basis ofperformance on the embedded material. ; 

Because of the large number ofobstacles to success and the intractability of some of 
them, the committee does not offer recommendations for making these forms of embedding more 
successful. Rather, the committee concludes that under most circumstances, embedding should 
not be used as a method of estimating scores for individual students on a national test that is not 
fully administered. 

Under certain circumstances, however, an alternate approach may provide adequate 
national scores. 

CONCLUSION 2: When a national test designed to produce individu'al scores is 
administered in its entirety and under standard conditions that are the, same from 
state to state and consistent with its standardization, it can provide a nation'al 
common measure. States may separately administer custom-developed, state it,ems' 
close in time with the national test and use student responses to both the sta'te items 
and selected national test items to calculate a state score. This approach provides 

,I; '. 
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both national and state scores for individual students and may reduce students' , 
testing burdens relative to the administration' of two overlapping tests. 

~';'<"" This approach assumes that the state items are neither physically embedded in the 
,:,:~n~tional test nor administered at precisely the same time and therefore will not generate context 
i~ffects that alter performance on the national test. It differs from the one discussed above in 
::;~everal key respects. Because the national assessment is administered completely and under 
,:,~:standard conditions, many of the threats to comparability of national scores-such as context 
i:,¢ffects, differences in timing, and differences in administration-may be avoided. 
';;\,:: It is important to note, however, that this approach does have limitations. It becomes less 
":'8:nd less efficient as differences between the national test and state standards and test 
. specifications grow larger. It provides a national measure only for states that use the same 
::'iiiational test; different national tests can provide results that are not comparable. Moreover, 
,:::~epending on the design of the assessment and the uses to which it is put, it is vulnerable to some 
}<':>ther threats to comparability, such as inflation of scores from coaching and bias from 
.('differences in the exclusion of low-scoring groups. If administrative conditions differ, 
Xp~rformance on the national items that contribute to state scores could be different than it would 
:;pe if they were administered with the state items. The committee did not deliberate about the 

. :{Hfects of this approach on ,the quality of state scores. 

CONCLUSION 3:. Although embedding appears to offer gains in efficiency relative 
.': ~'" 

to administering two tests and does reduce student testing time, in practice it is often 
complex and burdensome and may compromise test security. 

r '.' 

;':' , The relative efficiency of embedding must be evaluated on a case-by-case basis and 
;;depends on many factors, including the length of the embedded test, required changes in 
?,~dministration practices at the state level, and differing regulations about which students are 
':tested or excluded. In addition, states must weigh the costs and benefits that are associated with 
,~y embedding approach. ' 
':;.' , The committee was able in the time available to consider only briefly the use of 
,::~mbedding to obtain aggregated information rather than to obtain information about individual 
":~~tidents. Thus, we do not offer a conclusion on such uses, but rather, a tentat~ve finding. It 
appears that under some conditions and for some purposes, it may be possible to use embedding 
to.'support conclusions other than those pertaining to the performance of individual students. For 
,example, embedding may be a feasible means of benchmarking state standards to national 
~'tandards in terms of difficulty. That is, it may be practical to find out through embedding 
Whether a state's standards are comparable in difficulty to a set of national standards. This is a 
'relatively undemanding inference, however, because it does not necessarily imply that the state 
.,cmd national assessments are actually measuring similar things or that the particular individuals 
,9f·schools that score well on one would consistently score well on the other. In other words, it 
40es not entail estimating performance on the national test that is not fully administered. 
: , " The extent to which embedding would provide valid estimates of aggregated national 
~~qres of groups of students-such as schools, districts, or state5-'-On a national test that is not 
fU,lly administered remains uncertain. Aggregation does lessen the effects of certain types of 
it:ieasurement error that contribute to the unreliability of scores for individual students. Many of 
tli~ impediments to embedding discussed by the committee, however, vary systematically among 
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groups, such as differences in rules for th~ use of accommodations and differences inthe ,. :~,i 
~ . ,. 

cpntexts provided by state tests, and aggregation will not alleviate the distortions caused by the~e 
I. ' factors.'" 
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GI~ssary 

This glossary provides definitions of technical terms and concepts used in this report. 
,Note that technical usage may differ from common usage. For many of the terms, multiple 
"definitions can be found in the literature. Words set in italics are defined elsewhere in the 
glossary. 

, 'Accommodation A change in the standard pro~edure for administering a test or in the mode .of 
. response required of examinees, used to lessen bias in the scores of individuals with a special 
, need or disability. Examples of accommodations include allotting extra time and providing the 
test in large type. ' 

:: ,~ACHIEVE, Inc. An independent organization sponsored by state governors and industry, 
" ,devoted to helping states assess achievement according to national and international standards 

, and objectives. 

Achievement levels Descriptions of student or adult competerl'cy in a particular subject area, 
',usually defined as ordered categories on a continuum, often labeled from,"basic" to "advanced," 
'.' that constitute broadranges for classifying performance. The National Assessment of, ,. , 

Educational Progress (NAEP) defines three achievement levels for each subject and grade being 
assessed: baSic,proficient, and advanced·. The National Assessment Governing Board (NAGB), 
thegoverning,body for NAEP, describes the knowledge and skills demonstrated by students at or 

',above each of these, three levels ofachievement;'and provides exemplars ofperforinance foro"~ 
, each. NAGB also reports the percentage of students who are in the four categories of 
. achievement defined,by the three levels, basic, proficient, or advanced. NAGB does not provide 
;'a description for the below basic category. 

American Institutes for Research (AIR) An organization for educational research and 
. development; which is leading prime contractor to NAGB for the development of the VNT of 
,4th-grade reading and 8th-grade mathematics achievement. 

.' .. 

.,: Assessment Any systematic method of obtaining evidence from tests and collateral sources 
'';<:'. used to draw inferences about characteristics of people, objects~'or programs for a specific, " . 
,'.: . purpose; often used interchangeably with test. 

' .... Bias In a test, a systematic error in a test score. Bias usually favors one group of test takers 
" " over another. 

: Calibration (1) With respect to scales, the process of setting a test score scale, including the 
::"mean, standard deviation, and possibly the shape ofthe score distribution, so that scdres on the 
'~cale have the same relative meaning as scores on a related score scale. (2) With respect to 

·,.iitems, the process of determinirig the relation of item responses to the underlying scale that the, 
•:'. :item is measuring, including indications of an item's difficulty, correlation to the scale, and 

,.'susceptibility to guessing. 
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Common measure A scale of measurement that has a single meaning. Scores from tests that 
are calibrated (see calibration) to this scale support the same inferences about student 
performance from one locality to another and from one year to the next. 

i, 
f'" 

Confidence interval An interval between two values on a score scale within which, with 
specified probability, a score or parameter of interest lies. 

Constructed-response item An exercise for which examinees must create their own responses 
I or products rather than choose a response from an enumerated set. See selected-response item. 
i: 
'j.. 
.~,
.' Content domain The set ofbehaviors, knowledge, skills, abilities, attitudes or other 

characteristics measured by a test, represented in a detailed specification, and often organized 
i' into categories by which items are classified. 

, ! ,',if' 
",
~r, 	

Content.standard A statement of a broad goal describing. expectations 'for students in a subject ft 
I" 	

matter at a particular grade range or at the completion of a level of schooling.'. 
II. 

I
::, 

'f Council of Chief State School Officers (CCSSO) Anatioriwide nonprofit organization of 
[1 
[\ public officials who head departments of elementary and secondary education. Through standing 
'1.· •. 

" 	
and special committees, CCSSO responds to a broad range ofeducation concerns. 

1 

·1, '!j. 
I'
'I; 	

Criterion-referenced Interpreted with reference to an external criterion or standard of 
performance. A criterion-referenced achievement test score is interpreted with respect to a . ,.: 

i 
"i: standard ofachievement, that:is, how much 9f a given subject has been mastered. See norm
I' referenced." 

I;
I: 

I: 
~. 	

CTBS Comprehensive Test ofBasic Skills. A series of commercial achievement tests in 

r ", various school subjects, published by CTBlMcGraw Hill. 
" I,'" 
t 

Cut-score A specified point on a score scale, such that scores at or above that point. are 
interpreted differently from scores below that point. Sometimes there is only one cut-score, 
dividing the range of possible scores into "passing" and "failing" or "mastery" and "nonmastery" 
regions. Sometimes two or more cut-scores may be used to define three or more score 
categories, as in establishingpeiformance standards. 

Distribution The number, or the percentage, of cases having each possible data value on a scale 
of data values. Distributions are often reported in terms of grouped ranges of data values. In 
testing, data values are usually test scores. A distribution can be characterized by its mean and 
standard deviation. 

Domain The full array· of a particular subject matter being addressed by an assessment. 

Effect size A measure of the practical effect ofa statistical difference, usually a difference of 
the means of two distributions. The mean difference between two distributions, or an equivalent 
difference, is expressed in units of the standard deviation of the dominant distribution or of some 
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Y/:~,verage of the two standard deviations. For example, if two distributions had means of 50 and 
::::54, and both had standard deviations of 10, the effect size of their mean difference would be 

",';','4110, or 0.4. The effect size is sometimes called the standardized mean difference. In other 
:,,','cqntexts; other ways are sometimes used to express the practical size ofari observed statistical 
.',~: ~:difference. 

,::"~inbedding In testing, including all or part ofone test in another. The embedded part may be 
.y,kept together as a unit or interspersed throughout the test. 
'..,'.:: . 

;,{Equating The process of statistical adjustments by which the scores on two or more alternate 
,"forms are placed on a common scale. The process assumes that the test forms have been 
~'~constructed to the same explicit content and statistical specifications and administered under 
,'lqentical procedures. 
~',<' ,.' 

f::field test A test administration used to check the adequacy of testing procedures, generally 
~<jncluding test administration, test responding, test scoring, and 'test reporting., 
":;.. ... ', 

"form In testing; a particular test in a set oftests, all ofwhich have the same test specifications 
';:,:~d are mutually equated. . 
:};:' ,;' ' , 

:':'(Framework The detailed description ofthe test domain in the way that it will be represented by 
'::a test. 
: ;. 

,:.,r . 
'i'· . 

:"fHigb-stakes test A test whose results have important, direct consequences for examinees; 
:(programs~ or institutions tested;; " . '; 

:IDEA Individuals with Disabilities Education Act of 1975. The primary federal law pertaining 
!i'to the education ofstudents with disabilities. 
';~'1~" :' 

;'>I1'B8 Iowa Tests ofBasic Skills. A series ofcommercial achievement tests in various school 
<subjects, authored at the University ofIowa and published by Riverside Publishing Company, 
;'the: ' , , 

:)tem A generic term used to refer toa question or an exercise oil atest ot assessment . .The test· 
'taker must respond to theitertlin'someway: Since many test questions have the grammatical 
;':Jorm ofa statement, the neutral term item is preferred.' '. " 

::1t~m format The form in which a question is posed on a test and the form in which the 
\esponse is to be made. The formats include, among others, selected-response items (multiple
,choice) and constructed';response items, which may be either short-answer or extended-response 
;'Wems. 
"':, ' 

)tem pool The aggregate of items from which 'a test's items are selected during test development 
>J'r the total set of items from which a particular test is selected for a test taker during adaptive 
)esting. . ' 

...y<,::' '. 
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Limited english proficiency (LEP) A tenn used to identify students whose perfonnance on 
tests ofachievement maybe inappropriately low because of their poor proficiency in English. 

Linking Placing two or more tests on the same scale so that scores can be used interchangeably. 

Matrix sampling A measurement fonnat in which a large set of test items is organized into a 
number of relatively short item sets, each of which is randomly. assigned to a subsample of test 
takers, thereby avoiding the need to administer all items to all.examinees. 

Mean The numerical average of a set ofdata values, such as test scores. 

Measurement error The amount of variation in a measured value, such as a score, due to 
unknown, random factors. In testing, measurement error is viewed as the difference between an 
observed score and a corresponding theoretical true score or proficiency. 

Metric The units in which the values on a scale are expressed. ' 

NAEP National Assessment of Educational Progress. An assessment given periodically to a 
representative sample ofD.S. students in 4th, 8th, and 12th grades in reading, mathematics, 
social studies, and science, and in other subjects on an occasional basis. Since 1990, a separate 
state-by-state assessment has also been conducted. 

Norm-referenced Interpreted by comparison with the perfonnance of those in a specified 
popUlation. A nonn-referenced test score is interpreted on the basis ofa comparison ofa test 
taker's perfonnance to the perfonnance ofother people in a specified reference population, 'or by 
a comparison of a group to other groups. See criterion-referenced . 

. ,~ 
" ' 

Norms Statistics or tabular data that summarize the distribution of test perfonnancefor one or 
more specified groups, such as test takers of various ages or grades. Nonns are usually designed 
to represent some larger population, such as all test takers in the country. 

Performance standard An objective definition of a certain level of perfonnance in some 
,....domain in tenns of a cut-score or a range ofscores on the score scale of a test measuring 

proficiency in that domain. Also, sometimes, a statement or description of a set ofoperational 
tasks exemplifying a level ofperfonnance associated with a more general content standard; the 
statement may be used to guide judgments about the location of a cut-score,on a score scale. 

Proficiency levels See achievement levels. 

Reliability The degree to which the scores are consistent over repeated applications of a 
measurement procedure and hence are dependable, and repeatable; the degree to which scores are 
free of errors ofmeasurement. Reliability is usually expressed by a unit-free index that either is, 

.', '. 

or resembles, a product-moment correlation. In classical test theory, the tenn represents the ratio 
of true score variance to observed score varianc.e for a particular examinee population. The 
conditions under which the coefficient is estimated may involve variation in test fonns, 
measurement occasions, raters, or scorers, and may entail multiple examinee products or 
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perfonnances. These and other variations in conditions give rise to qualifying adjectives, such as 
alternate-fonns reliability, internal-consistency reliability, test-retest reliability, etc. 

SAT Stanford Achievement Test, a set of achievement tests used for student assessment in some 
states, produced by Harcourt Brace Educational Measurement. 

ScaJe score A score on a test that is expressed on some defined scale of measurement. 

Scaling The process ofcreating a scale score. Scaling may enhance test score interpretation by 
placing scores from different tests or test fonns onto a common scale or by producing scale 
scores designed to support criterion-referenced or norm-referenced score interpretations. 

Score Any specific number resulting from the assessment of an individual; a generic tenn 
applied for convenience to such diverse measures as test scores, production counts, absence 
records, course grades, ratings, and so forth. 

Selected-response item Test item for which test taker selects response from provided choices; 
also known as a multiple-choice item. See constructed-response item. 

Standard deviation An index of the degree to which a set of data values is concentrated about 
its mean. Sometimes referred to as "spread." The standard deviation measures the variability in 
a distribution of quantities. Distributions with relatively small standard deviations are relatively 
concentrated; larger standard deviations signify greater variability. In common distributions, like 
the mathematically defined "nonnal distribution," roughly 67 percent of the quantities are 
within (Plus or minus) 1 standard deviation from the mean; about 95 percent are within (plus or 
minus) 2 standard deviations; nearly all are within (Plus or minus) 3 standard deviations. See 
distribution, effect size, variance. 

Standardization In test administration, maintaining a constant testing environment and 
conducting the test according to detailed rules and specifications so that testing conditions are the 
same for all test takers. In statistical analysis, transfonning a variable so that its standard 
deviation is 1.0 for some specified population or sample. 

Systematic error A score component (often observed indirectly), not related to the 
characteristic being measured, that appears to be related to some salient variable or subgrouping 
ofcases in an analysis. See bias. 

Test A set of items given under prescribed and standardized conditions for the purpose of 
measuring the knowledge, skill, or ability ofa person. The person's responses to the items yield 
a score, which is a numerical evaluation of the person's perfonnance on the test. 

'.' ,. 

Test development The process through which a test is planned, constructed, evaluated and 
modified, including consideration of the content, fonnat, administration, scoring, item properties, 

" scaling, and technical quality for its intended purpose. " 
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Test specifications Aframeworkthat specifies the proportion of items that assess each content 
and process or skill area; the fonnat of items, responses, and scoring protocols and procedures; 
and the desired psychometric properties of the items and test, such as the distribution of item 
difficulty and discrimination indices. 

Test user The person(s) or agency responsible for the choice and administration of a test, the 
interpretation of test scores produced in a given context, and any decisions or actions that are 
based, in part, on test scores. 

TIMSS Third International Mathematics and Science Study. An assessment given in 1995 to 
samples of students in a large number ofcountries. 

Validity :An overall evaluatiori of the degree to which accumulated evidence and theory support 
specificinterpretations of test scores. ' " ": ,;; , ... 

,I ,,: 

Variance A measure of the spread of data values, such as test scores; the square of the standard 
deviation. The variance is the mean of the squared deviations ,of the data values from their mean. 

VNT Voluntary National Tests. Proposed by President Clinton in 1997, achievement tests that 
states could choose to give to assess perfonnance of4th-grade students in reading and 8th-grade 
students in mathematics. 'Intended as a nationally sponsored test yielding individual student 
scores compared to national (and international) benchmarks. 
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