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ATTACHf�ENT 106: PROFILES 

Background and General Information 

Profiles is the term used to describe the study c alled the Profile of American 
Youth that was con ducted with the NLS youth sample during July through October 

of 1980. In that study, the Armed S ervices Vocational Aptitude Battery 

(ASVAB) was a dministered to a total of 11,914 NLS respondents, representing a 

completion rate of approximately 94% • .  The study was sponsored b y  the 

Depar tment of Defense and the Military Services in cooperation with the 

Department of Labor. 

The purpose of the Profile of American Youth was to obtain data on the 

voc ational aptitudes of current youth and to estab lish cur rent national nor�s 

for the ASVAB. Previous ly, mi litary recruits had been com pared st atisti cally 

to adult males wh o were extensively tested during �Jorld War II. The 
Department of Defense and the Congress, after questioning the appropriateness 

of using the World War II reference population as the primary basis for 

interpreting the en listment test scores of contemporary recruits, decided in 
1979 to conduct this new study . 

The NLS respondents were selected because they comprised an already existing 

nationally representative sample of young people ages 16 to 23. The test \·1as 

adT.inistered by NORC re presentatives accor ding to strict guidelines conforming 

to standard ASVAB procedures. Groups of 5 to 10 persons were tested at more 

than 400 test sites that i ncluded hotels, community centers, an d lib�arics 

throughout the United States and abroad. 

For their participation, NLS respondents were paid an honorariun of SSO for 

c��pleting the test to compensate them for their time and travel expenses. 

Additionally, the respondents were sent their t est results along with 

information on how to inter pret the results and how to use the ASVAB scores in 
helping to make career choices. 

The ASVAB consist s of a battery of 10 test s  that measure knowledge and skill 

in the follotzing areas: (1) gene ral science, (2} arithmetic reasoning, 
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(3) w ord knowledge, (4) paragraph comprehension, (5) n ume r i cal operations, (6) 
c odin g speed, ( 7) auto and shop information, ( 8 )  mathematics k n owledge, (9) 
mechanical comprehension, and (10) e lectr onics information. The NLS tapes 
contain 33 Pr ofi l es variables, R(6147.) thr ough R(6179.), which include 

individual number correct scores, scale scores, and standard err ors for each 
of the 10 sections along with sampling wei ght, test disposition, and high 
s choo l  gradu ate st atus at Profiles testing. (P lease note that the scale 

scores include both positive and ne gat i ve v alues and that non-interviews have 

a value (-5) wtthin �he range of valid s cores . ) 

Military Services uses ASVAB scores to determine eligibility and assignment . 

quali fications for specific military jobs for ne·11 enlistees . Also, Hilitary 

Services sums the scores of four of t he ASVAB subtest scores--'t1ord knowledge, 

arithmetic reasonin g, pargraph comprehensi on and 1/2 of the numeric 

operations--to create the Anned Forces Qualification Test (AFQT). The AFQT is 
a general measure of trainability and a primary cr i teria of enlistment 

eligibility f or th e Ame d Forces. 

Included in t his attachment are the fol lowing: 

(1) Techni cal notes on the ASVAB scale scores 

(2) An ann otated bibliography of Depa rtment of Defense publications related 

t o  the Profile of American youth 

(3) The brochure that NORC sent t o NLS respondent!, providing information 
about the Profiles study and their participation in it 

(4) An example of the test score report and related brochures that the 

participating respondents received after the tests were grade d 



THE PROFILE OF A:·fE?..ICA.� YOuTH 

ASVAB SCALE SCORES 

TEC�;ICAL NOTE 

The public release tape of data from the National Longitudinal Sur-1ey 
of L�bor Force Behavior, Youth Survey, includes information from the 1980 
ad�inistration of the Armed Services Vocational Aptitude Battery (ASVAB) to t�e 
NLS sample. The �cale sccres and a�soc!ated standard errors of meas�re�e�t 

are the by-product of psychometric analyses of these data, obtained through t�e 
itern response methods described in Data Oualitv Analvsis of the A�ed SeT�i�es 
Voc�ticnal A�titude Batter� (R.Darrel1 Bock and Robert J. Mis1evy, Chicago: 
National Opinion Research Center, 1981). Relevant excerpts of that re?ort 
are att�ched. 

Ir.as��c� as neither ite� content nor ite�-response data has been releasee 

at t�!s ti�e. fin�l esti�ates have been re-standardized within each ASVA3 
su�test to weighted population rne�ns of zero and sta�card c�viations of c�e. 
ao scale scor es are reported for the 36 subjects who were ad:inis:ered t�� A5�A3 
unce� ncn-stand��d conditions. 

Full cocu�entation of the sa:pling methods anc field�ork mcthocs fc= t�e 
ad�!�istration of the ASVAB test are available in t�o reports frc� �O�C T�e 
P-:-o:iJ e o: A�e-:-ic;:;n Youth: Field Re�ort (Harold A. '!k�-Iilliarns, Chic a s c : xc;.c, 
192J) a�d 7�e ?�o:i!e of A�er!:an �c�t�: Tec�nic�l Sa�nlinc Re�or: (}!a=:in �­
Fr=:.�kel, c;-.icago: ::o:.c, lC:Sl). 



E:-:cer?ted from: DATA Qt"AL!TY A�:ALYSIS OF THE AR:·!I:D SERVICES VOC.UIO::AL API�Tt.:Dr BAT'!"!RY by R. Darrell Bock and Robert J. �!is1evv, Nat�onal Opin ion Research Cen ter, 1981 · 

PART I 

DATA-QU�LITY ANALYSIS WITH ITEM RES?CNSE CUrtV� MO��LS 

In order to discover and describe the manner in which eac� o: 

the ten ASVAB subtests ope=ates to measur� subject abilities, eac� 
subtest has been fit separately to an item response curve (I�C) 

psychc�et=ic model. Th:s part o! our repcrt briefly cesc=ibes .. \..� � .. -

!RC models that a=e usee: a 3-�a=ameter logistic model for t�e 

po�er (uns;eecec) tests and a Poisson mcdel fc= t�e speeced 

su�-:es�s. 

The use of ite� res�onse curve (!RC ) �syc�ornet:ic mccels �as 

lens been sup;crted and developed by the ar�ed ser v i ces , beginning 

in the 1960's with the work cf Allan 5i=nbau:t ·and continuing in 

the present with the work of Fumiko Samejima, James McS rice , and 

others. The principal advantages o f  these models in selection a�c 

classification stem from the fact that subject abilities are 

estimated conditionally on the items the subject has been pres-

ented. Tailored testing and linking of test for�s, difficult 

t:-a::i!:le. 

methods of classical test the�ry, becc�e �u::e 
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Ou: ch oice of IrtC models,for the analysis of the ASVn3 has 

been �ctivatec from a different point of view. In pa:a�e�e�iz:ng 

the expected patterns of subject/item inter�ctions, IRC models a:e 

excellent vehicles for data analysis of mental test data. To the 

extent that an IRC explains the data, it expresses the operations 

of the test and of the items as measur ing devices. The amount of 

infor�ation provided abou� subjects at various levels of ability, 

by individual items and by the test as a whole, are easily ob-

tained. De�artures from the model highlight disturbances and 

anc�alies in the data, sue� as a�biguities in test ite�s or ranee� 

guessing behavi or of subjects. 
. 

Eight of the ten ASVnB sub�ests are power te�ts, in whic� 
c�&��--�- ·a�o • ; i .,... __ _ .., ..... .::. ..... e c ......... ncs ma .. n_v � . - on subjects' knowledge or reascni�g 

abilities rather than ti�e limitations. To these tests, a 3::�-

bau� 3-;a=a�eter logistic IRC (3i:n=au�, 1968) was fit with t�e 

3:LCG co�pu�e r �rograrn (Beck & Mislevy, 1980}, using the fixed-

ef:ects algorithm ou t lined in Appendix A. 

The re�aining t�o subtests are speeded tests, in whic� pe�-

fcr�ar.ce depends mainly on subjects' speed and ac:ur�c7 at si��:e 

tasks in a limited amount of time. To both of these tests, a 

Poisson IRC for speeded tests (Rasch, 1960) was fit. 

The follcwing sections review these models in turn. 

-4-



A 3-?ARAM�7�R LCGIST!C �C��� FO� PC�E� SUE7�S7S 

An unspeeoed (power) mental test demands knowlecge or reascr.­

ing ability frc� a subject. Although time li�its are set a�� 

obse rvec, it is assumed that subjects would answer few add�tional. 

items correc t ly under more generous time limits. Eight of the te� 

ASVA3 subtests are ur.speeced tests: (1) General Science, (2) 

Ar:t��et:c Reasoni�g, (3) Wore Kncw lec ge, (�) Parag�aph C��;�e�en -

sicn, {5) Autc & Shop !n:or:-naticn, (6) Mat!1e!:'lat:cs Kno_..-lec;e, (7) 

Me=�ar.ical Ccrr.p�ehension, anc (8) Electronics In!or�aticn. 

T�e nocel used to analyze t!1e eig!1t pc�er subtests of t�e 

(!�C ) mccel. The I?.C provides a stat:stical m�cel 

of a given subject responding cor rectly to a C � ••a"" -- .. - . .  

test ite�. Inc!uced in this rnccel is the subject's scale sc��e 

a�c ;a�a�ete�s t!1at "characterize �he dif!iculty anc relia�ili�y c: 

t�e ite�. when the m c cel is fitted to the cata, i t  is ca;a=�e o£ 

accounting for th� facts that--

(1) Some subjects perform better than others on the ite�s in 

the subtest. 

(2) Some items in the subtest are easie r than others. 

(3) Some items measure the unde r-lying ability rr.c:-e precise.:.y 

than others. 

(�) �e�-�· ... ·-ee t� •. o_ � ... e_c� .. ��e�s -�e m .. ,�•�,o c�c;ce . -- - - ... ... ... � - . ... - � - :' - - . . - , 



occasionally answer any item correctly by guessing. 

The sc a le of ability along which persons are measured is 

defined ex�licitly by the locations o f  the items: 

The ability, or scale score, of Subje ct i {6i) is his loca­

tion along the scale. 

The location of I tem j on the scale is called its threshold 

(bj)• Items' thresholds indicate their relative probabilities of 

being answered correctly by a per son drawn at ranee� from the 

target population. A su �ject located at the thresho ld of Ite� j 

would have a 50-50 chance of answering Item j correctly. 
� 

The dis;ersion parameter of Item j (sj) is inversely relat:c 

to the reliabi l ity with which item j measures ability. 

Fi�ally, the lower asym�:ote of Ite� j (cj} is the pro�a� 

tility c: a c=rrect response frc� even the s�bjects of lo�es� 

a�ility. Lo�er a�ym;totes may be useful during the esti��:icn o� 

ite� para�eters, freeing threshold and dispersion esti�a:es !r=� 

the e!:ects o! random guessing. Because guessing behavior ci!!:rs 

fro� one subject to another, however, final estimates of su:ject 

ability are instead based on a a rob�st procec�re th�: cces nc� 

use the lower asymptotes (see Appendix B). 

The exact value o f  the probability of a correct response to 

Item j from Subject i is given by the fo l lowing function of ei, 

bj, sj, and cj: 

Pij = cj 
+ (1-cj) exp(Zij) I [1.0 + e�p(Zij)), 

where 
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z . .  = (6.-b.)/s. �J l. J J 
ar.c exp {x) cenotes the raising o! the base of t�e natural lcga-

rith�s to the xth power. 

The origin and scale of the ability variable may be chosen 

arbitrarily. In our analyses, the scale has been set so that t�e 

mean of subjec� abilities in the youth population is zero and t�e 

variance is cine, a f ter correction for measurement err�r variation. 

The amount of infor�ation that Item j provides about sc�je�:s 
at various levels of ability is given by its in!or�ation curve, 

which fer the losistic i t em response model is th� derivative o! 

the I�C {i.e., the slooe of the curve at eac� �oint on the sca�e). 

The ;n:cr---;or: �-�v•�ea· by Item J. 
for a-��ll·· ... y leve_1 e .:s c;·.·�o_.� �1 .J - ••• o .... • 1:' .. ..., . ... - - " •• -

-1 2 . _, 
Ij(e) = {[:) .. �ex?<Zsj>l /{sj) }{1-cjl{fl·e�?<Zej- l�(cj)] } 

where 

abcu: 

ole. 

zA . = {e-b. )/s .. CJ J J 
lt may be i�fer=ec that an item provides mos� in:or=a:icr: 

subjects whose abilities lie in the neighborhood of its 
.. 

lt may also be inferred that, at their most 
. - . lr.:c:-:::a::.ve 

-�-cc.__ '-'··- --·· 

point s , items with large dispersions provide less info=�ation tha:1 

ite�s with .small dispersions. 

The total amount of infor�ation provided by a collection o: 

ite�s is given by the sum of their individual item in!or�ation 

curves, i.e., the test information curve. when t�e method of 

�ax!�U� likelihood is used to estimate subjects' �bilities ===� 

thei= res;cr.ses to items with kncwn �arame:ers, the s:ar.c�== er=:r 
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of esti�ation will be the s�ua=e root of the reciprocal of the 

total test infor�ation at t�e estima�ed ability. An exa�in�t�on 

o! a test's infor�ation curve, then, may be used to exa�ine the 

levels of measurement precision that are at tained at various 

points along the ability scale. Such analyses will be pe=for�ec 

for the power tests of the ASVAB. 

We note in passing that simpler item-response models with 

constant item dispersions and/or lower asymptotes of zero have 

also been proposed (see Lore & Novick, 1968, and Ancersen, 1980). 

T�ese �ocels offer considerable conce�tual and technical acva�-

tases in a�;�iec set:inss, and a:e.wo:thwhile seals du:ing tes� 

ccnst=uct:on. P.. , . .: --- ... ..e-l:n_ .. c. .. y analyses of t�e data from the ASVA3 

su�tes�s inc:cated that these si�;ler models fit the data poo=!y, 

to the task 

ing tests. 
. . 

hand, na�ely, data analysis of responses to 

�he ite�s of the s�eeded subtests of the ASVAB, Nume:ic�� 

Operations and Coding Speed, require little knowledge or reasoning 

ab � lity. I! time were not restricted so severely, almost eve:y 

subject would answer almost every item correctly. Pe�for�ance in 

t�ese subtests, then, places a premium on subjects' speed and 

accuracy. 

-6-



The mccel used to analyze these subtests is basec on Rcsc�·s 

(1960) mocel fo= speecec tests. Two ass��ptions are necessc:y .. 

First, item content within a tes� is considered to be homogeneous 

--an assumption fa irly well sat is f ied for Numerical Cperati�ns c�c 

alm ost perfectly satisfied fo r Coding Speed. Second, a s�:test is 

treated as if it were inf in itely long--an assumption also well-

satisfied in both tests, as t ime restrict ions are suff iciently 

strict to prevent all but a few subjects frcm reaching the er.c cf 

eit!le= s�!::test. 

Briefly, t�e j�stification of the mccel is as fellows: It is 

s����sec that (1) the pr obability of Subject i respor.cing cc:-

rectly to an ite::n during ar.y sr.tall tirne interval� t ce?er.cs cnly 

en the len:;t� of the ir.ter•1al, and t�at (2) as �t a;;::cac::.es :::er:: 

t�e �ossible outcomes a re essentially either � cc::ec� :es;:c�se, 

(1-?i). Then the prc!::ability that Subject i �ill correctly cr.s�e: 

Ri ite�s over the co�:se of Ni t ime intervals is a;:;:rcxi�atec !::y 

the following ?oisson mccel: • 

R· 
(Ni pi) l. Prob(RijNi) • --------- exp(-Ni P1), 

R.! l. 
where (Ni Pi) may be inter?reted as the expected n�mbe r of cor:ec� 

responses. 

Rasch' s o r iginal model exp ressed Pi as the product of a te:� 

for subject ability and a ter� !o r test difficulty, �h:=� is 

esse�tial for the ccm;ariscn or linking of mu!:i�le tes ts . 
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Beca�se our attention is focused on only one subtest a� a ti�e, 

th�s se;a�a�ion is no� necessa=y. Fu=thermore, because ev��y 

subject is a llotted the same amount of tice, Ni may be absorbed 

wit� Pi in to a single paramete� ei, the ability of Subject i wi�h 

respect to the given subtest and standard time limitations. 

Under the assumptions outlined above, the maxim� likelihco= 

esti�ate �f ei is simply Ri and its standard error of estimation 

is the square root of Ri. · It is customary to analyze the logs cf 

nu�ber-correct score s of speeced tests, and for this reason we 

have a;;=oximated ei by {P.i + 0.5). Subsequent analyses of sco=e 

dist=ibutions revealed that the nu�ber-cor=ect scores have a;;=:x-

i�ately no==al dist=ibutions in the youth p opulation, as do ��e 

abilit y e st ima tes frcm the po�er tests, while the less of t �e 

. re:aineC, then, so that sco=e un:ts ma y be more cc�;a:a=le : c= t�e 

�c�e= subtests and t�e speeded subtests. Like the ;ower tes:s, 

t�e s;eecec tests have been standardized so that the mea� o: t�e 

pc;ula�ion is zero and the vari ance is one, a!te� cor�ectic� fer 

rneasure�ent error va=iance. 

A f ac simile of a test information curve is obtained by plot­

ting the s�uared reciprocals of standard errors against ability 

esti�a�es. While the form of the model dictates decreasing in­

for=ation with increasing ability, it is usef ul to exa�ine the 

test inforwation curve in relation to the population cistibution 

o� abi!ity. Moreover, it will be �cssible to de�ive s:ateme�:s 

a�cut local and ove=all �est rel:abilities. 
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APPENDIX A 

CALISRATION OF POw�R SU3T�STS 

The ite�s in each ASVAB power su�test were calibrated wit� 

the BILOG com?uter prog�am
.

(Bock & Mi slevy , 1981) using an adapt-
. 

ation of the fixed-effects solution introduced in Boc k (1976). 

Item parameter esti�ates were based on the responses of a 10-per­

cent ranccm sam?le (1200 subjects) of the NLS data, excluc:ng 
. 

these subjec�s not tested uncer star.ca:d a�inistration pro-

cedures. This a;;endix outlines the calibration algorithm. 

According to the assumptior.s of item response curve theory, 
. 

item para�eters are invar i ant across subjects and co�lc be es:i-

�atec frcm any sa�; ! e , regardless of its ability or demo;ra;hic 

!eatu:es. T�:s assu�;tion is never satisfied perfectly in prac-

tice, hc�ever, so precautions were taken to guard against biases 

:n ite� para�eter estiu.ates caused by the oversarnplins of c:sad-

vantaged subjects. Rather than weight eac� subject in the c3l-

ibration sample equally, we have weighted them in proportion to 

their NLS sampling weights. The weights have been rescaled to 

make the su� of subject weights add to 1200, the actual n��ber of 

� ­SU-Jec:s. The data from a given subj ect will be weighted in-

versely to his probability of being selected. In the following 

discussion, we use the following ter�s for a subject's item 

attempts and correct res;cr.ses: 

A-l 



N . . 
�) 

-
1\ • • �J 

= 

= 

• 

the weighted 

w . .  , 
l.) and 

the weighted 

to Item j 

number 

n�::ber 

of attempts by Subject 

of correct resp::�ses "'·· -.J 

i to Ite::t 

c: . .  �� e ..... 
., ... ..,j -.. .. 

• W.· • if the res;onse is correct and Q. otherwise. l.) -

j 

� . 

As a consequence of this we ighting, the item-fit and test-�it 

Chi-sc;uare stat ist ics ·will not be strictly correct. I t  may be 

appro;riate to adjust them in accordance with a design effect, 

probabably a value around two like the design effects for �a�y 

ot�e:- variables in the NLS survey. The resulting item para�eter 

esti�ates will, however, correspond more closely to these t�at 

would be obtained from the responses of a true, sim;le ra�==� 

SE�?le of the youth population. 

Ste!:) , 
'1. • · � ·  l . 

f � � b'l' � � \.,. '  .. . ..� 1\n ln l .. la est1ma te o ... 1e a 1 1ty o. eac�1 su-jec .. :.n .... e 

calibration sample is obtained as the legit of cor:ect res;��se: 
.. 

ei = ln (I Rij/( I Nij-I�ij). 

l f  all the responses of Subject i are correct or all are incor­

rect, Wij is added to the n��ber of attempts and wij/2 to the 

number correct. 

Steo 2 

Eased on the provisional ability estimates, the calibration 

sa�ple is partitioned into ten i ntervals as fellows: �he lo�est 

and h!;hest scoring five-;e�cent o! sub j ects a:e assi;�ed to :�e 
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lo�est and highest i nt erva ls, then the attainment scale bet�een 

these ex:remes is divided into ten intervals of equal length. 

•t 1's as-u-- · th t th -1...:11't: s """# ··"'-� ..... 
• --\. :_ ... ___ _ , J. � ... ec .a e Cl......... .e ..... s ...... J e  .... s ln eco ..... .... -.... :_ Jc;_ 

are sufficiently similar to be ap��oxi�ated by a single inter�al 

ability. Numbers-tried a nd numbers-correct of Interval 1 are 

defined by 

N,tj • 

R.2.j � 

Ste� 3 

the weighted number of attempts 

jects in Interval 1, and 

the weighted number of correct 

by subjects in Interv� 1. 
; 

to I teet j by sub-

responses to I teet 

·. 

j 

The p�obabi lity of � correct response to Item j from a su�-

jec: in Inter•al 1 is assumed to be given by the logistic ogive: 

where 

p.2.j = .10 + .so 

z 1. j = < e 1 - bj > 1 s j 

· = ( 1 . o I sj ) e1 - { � I sj ) 

= aj e1 - cj. 

The -i teo parameters b:i and Sj are the i tern threshold and di spe =­

sion disc ussed above. The re-express ion in terms of the ite:n 

parameters aj and cj, the item slope and intercept, s implifies 

.computa �ion� 

Assuming the local indepen�ence of responses to test items, 

the probabil ity of observing R1j correct responses to Item j from 
the subjects in Interval 1 is given by 

P.tj = ?rob(Rlj I N1j, e1) 

A-3 
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Rlj! (N1j-R.2.j)! 
and the probability of the entire calibration data mat�ix becc�es 

p = 
10 n 

n n 
1 j 

Estimates of the a j ' s ; cj's, and e1•s are chosen to rnaxi�i:e 

this probability. The log likelihood function is 

10 n 
L = � j C + R.2.j 1n(?1j) + (N1j-Rtj) ln(?.2.j), 

where C coes not depend on the pa=ameters. T�e 1ikelihccc e��a-

• 

tio:"is fer 1 = 1, 2, • • •  , 10 and j • 1, 2, • • •  , n are 

c j: t (rt.tj - N .2.j p .2.j) • 0 
1 

a j: t { � .tj - N .tj p .tj> ez = 0 
l 

e z= t ( � .tj - N .tj P1j) a· = 0 
j 

J 

In crcer to fix the size and origin of the prov isional scale 
. . 

h" h un:�s. t;.e lg. est and lowest intervals aie assigned scores of 
.. 

pl�s one and mines one respectively. BILOG solves the recccec 

e��ations by me ans of Newton-Raphson iteration. 

Steo 4 

From the orovisional item parameters estimated in the pre­

cec:ng ste?, each subject's scale score"is estimated. The ap;ro;-

riate likelihood equation, under the assumption of local ince�e�c-

ence , is civen bv .. . 



-..ith 

p . . l.] = . 10 + .SO exp(Zij} I (1 + exp(Zij}) 

Z·· = a . e. - c . l.J . J l. ]" 
This e�uation has no solut ion if all of the res�onses of 

Subject i are correct or all are inco�rect. In the former case, 

W· · is acced to the number of att e�pts to the item vith the hic_r.­.l.J 
est th�eshold and Wijl2 is added to his number correct; in the 

latter case, the same procedure is applied to the item vith the 

lowest th�eshold. 

Ste!:> 5 
.. 

St ep 2 is re;eated wit� the improved subject sc:re est:�a�es. 

Steo 6 

Step 3 is repeated with the i�provec interva l bounca�ies. 

Ste!:> 7 

Stanca�: er:ors of estimation for the ite� para�e:ers are 

obta:nec in the final New�on i te r a tion of Step 6, as the s��are 

rocts of the negative reciprocals o! the second derivatives of t�e 

log likelihood at t�e final so!u�ion. 

I tem fit is ir.dicatec by a Pearsonian chi-s�uare over 

intervals: 

2 
x. J 

2 
= I (R1j - N1j p1j) I [N1j p1j (l-P1j)]. 

If the expected number of eithe: cor r ect or incorrect res�o�-

ses to Item j in Interval 1 is less than 5, the Inte�val 1 is 

coll a psed into an ad j acent interval for the purpose of the item-

F • +- • • 
-l ... lncex. The number of degrees o f  freedow �ssocia:ed w:t� the 

value is two less than the number of in t e r va ls af�e� cclla;sing. 

Overall test is incica�ec by the su� of the 
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c�i-sqcares, with degrees o f  freedom simil arly scmmec but rec�cec 

by S to ac=ount for the estimation of in terval scores. 

As ncted above, it �a1 be ap;:�;=iate to divide the resulting 

iteo and test fit Chi-squares by two to account for the stra�i:ie= 

sa�pling design. 
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APPE�IDIX B 

B!��!G�T EST:��T�S OF LATE�T A3!L1 TY 

Maxi=u� likelihood estimates of s�bjects' abi lit i es in item 
. 

res�onse curve models are overly senst ive to distu�bances that ar� 

cou.�on in ec�cational measurement, such as guessing anc careless-

ness. � ... ·.�. e �-,·· · .. ·e ·.· r�.� .. so_1u• ... :on c·A_�_c-.. '.' bed 1'n th:s ao�enc·:x 1· �·--� :l., - ... - ==- • • . , .. ;.. - .... 

c�cec anc ill�stratec in M isl evy and Bock (1980), is hig�!y res:s:-

res;c�ses, a�d agrees wi t� the maxi=-�� likeli�cod estl�ator ��=� 

nc�e are present. 

powe� su=tests of the ASVAB employ two variations on th:s =as:= 

t�e�e, na�ely, the use o f  a prior distri=ution and =:�eig�t:�;. 

Suppose that the item parame ter of n test items are k�cwn. 

Let bj be the threshold of I tem j and Sj be the dispersion. �e 

observe the responses of Subject i to these it ems . Let Xij be c�e 

if the response to Item j is correct.and zero if it is not. 

Dr.der the assumptions of the 2-parameter logistic ite� :e-

correctly to !te� j is given by 
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where 

p .. l..J 

z .. = ( e.-b.}/s. 
l..J l. J J 

(3.1) 

and ei cenotes the ability of Subj ect i. Assuming the res�onses 

of Subject i a re independent, given ei, the probability of his 

vect or of responses is given by the product of expressions like 

(B.l} over all the items: 

n 
n 

j=l 

X · · 1-X · · P · · l.J ( 1- P · · ) l.J 
l.J l.J • (3.2} 

If th . t k b .. h b"l" t . ..\., e 1 em parameters are nown u ... t e a 1 l y 1 s no:, .... e:-1 

(3.2) is the likeli�ooc f�nction ·of ei given the vec:cr of re-
,.. 

sponses. T�e maxi�um likelihood estimate of the abilitv, e; , is - ... 
t�e value whic� maxici:es (B. 2 )  wit� respect to the observed 

res;:cr.ses. 

ln practice the los of the likelihood is maximized. The lcs 

likeli�ood is given by 

where C does not depend on th� parameters. The first deriva:ive 

of the log likelihood functi on is given by 

dlnL ---- . 
de­l. 

n 
I ( X · · - p . · ) /sJ· • 

. 1 l.J l..J J• 
and its second derivative, by 

d lnL 
----- = -

(3.3) 

As long as not all of the r esponses a:e cor:ec: anc �c: a:l 

uni;ue and fini:e value for wh:c� :�e 
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first derivative is zero. Since the second derivative is al�ays 

negat!ve, t�e zero is a maximu� of the leg likelihood. A large-

Salliple standard error for the estimate may be obtaine: as the 

negative reci?rccal of the square root of the second derivative o! 

Jn L, evaluated at the maximum. 

BAYES MOD�L ESTlMAT�S 

As noted in Part I of th is report, the scale of the ite� 

parameters was fixed by requiring the mean of the yout� ?Cpulatic� 

to be zero and t�e true-score variation to be one. Under t�e 

ass��;ticn t�at t�e underlying distribution is nor�al, it is 

pcssi�le to use Bayes Theorem to obtain estimates of subject 

abilit:es wit� lower mean-squared errors than rnaximu� likeli�ccc 

es-::.�a:.es. 

Ur.der th is scheme, the prior de nsi t y  of ei is Not�al (0,:). 

T�e �csterior density, F ,  is proportional to t�e prior de�si:y 

ti�es the likelihood (3.2) : 

n 
: = { rr 

j=l 
X . . �J p . .  �J 

1-Xij .. -1 2 
(1-P.; J

·) 1 x {-- exo(-e: /2)} .... 2fi 
- .. 

where P . . is as defined in (B.l). The value of e. that mini�i=es �J � 
"' 

this ex?ression is the Bayes mocal estimate of ei, the highest 

value with the highest posterio r density. The log of F and i ts 

first and second derivatives are nearly the same as those for 

L, except for additional terms: 

in F = 

n 2 
l: K + X·· v .... (?· ·) + (,_., .. ) Vn(l-':'··) - 8; /"' • �J " ' ' �J - ••!.J "" - !.J ... .. .  j=l 

... 



= e. + 
J.. 

n 
I 

j=l 
(X . .  -p . .  )/s .. 

J..J l.J J 

d2"-- n 2 1< ur 
--- �- = -l - I P· · (1-Pl.·J

·)/ SJ· • 
ce j=l l.J 

It is typical to take as an indicat i on of the precision o! es�!�a­

ticn the negative reciprocal of the square root of the second 

derivative at the maximum; i.e., the curvature of the posterior 

distribution at its highest point. 

Bl�E!GHT EST!�!ATES 

!n theory, a subject1s responses to items with t!'lre.shclcs far 

above cr far below his level of ability provide little infcr=.a�ic� 

about his ability. I n  practice, they may pr�vice misinfor�at:c�. 

An inc�rrec� res;onse to an easy item from a sc�ject who c:her�ise 

a;;ears qcite able is probably a careless error; a correct re-

.s�onse to a hard ite� fro� a subject who ot�erwise ap;ears u�able 

is probably a lucky g uess. Inasmuch as a subject's res;�r.ses to 

i:e�s f ar from his ap;arent ability contain least in!or�a::o� and 

most �cter.:ial for misin!or�ation, it woulc be desirable to wei;�: 

a subject's responses accordingly. The biweight estimator de­

scribed in this section does just that. 

Based on the principal of Tuk ey ' s biweight esti�ate of loc�­

tion, the biweight estimate of ability responcs sensitively to 

information from items in the neighborhood of the subjec�'s a p;�r-

ent abilit7, while effectively discounting responses to i:e�s !ar 

a�ove or below this level. The response of Subject i to I:e� j is 

... 



a s s i g n e d  the w e i gh t wi j i n  a cco r d a n c e w i t h t he d i s t a n c e  o f  t � e  

s u b j e c t  f r om t h e  i t em ,  i n  un i t s o f  t h e  i t em ' s d i s pe � s i c n :  

w i t h 

2 2 { ( l - u . .  ) 
wij = l. J  

0 

• 
b . - e .  

u . . = _ J  ____ � l. J 3 s . J • 

i f  l Uij l < l  

other w i se 

• 
I n  th i s l a s t  ex ?r e s s i on , e i  repres e n t s  the b i w e i ght es t i ma t e  o f  

t h e  a b i l i t y o f  S ubj ec t i .  ( The b i wei gh t e s t i ma t e  d e pe � d s  e n  t � e 

w e i g h t s a n d  the we i g h t s  d e pe n d  on t h e  e s t i mate : t o g e t h e r  t � e y  � e s t 

b e  · c � ... -.. . -� , · �  .. A- � l· � A � a � � v e 1 y ) - - - ... _ _  ... _ - . 

The f it tin g f un c t i on u s e d  i n  t he c ompu t a t i on o f  t h e  b i w e i ; � �  

e s t i ::ia t e  i s  a modi f ic a tion o f  ( B . 3) ,  the  l i k e l i h c c d  

G '  = 

As a n  i n d i c a t i o n o f  the  p r e c i s i o n o f  e s t i �a t i c n ,  one  ma y u s e  t � e  

n e g a t i v e  r e c i p r o c a l  o f  the s�ua re r o ot o f  a f a c s i m i l e  o f  a s ec c � �  

d e r i va t i ve :  

G ' ' 
= -

.. 

n 2 
t w . . p .  · ( l - P · . ) /  S J· • 

j • l  l. J  l. J  l. J  

Th i s  qua n t i t y w ould be t h e  s e c on d  de r i v a t i v e o f  a l og l i k e l i h c c c  

i f  t h e  wei gh t s Wij ha d . be e n  spe c i f i e d i n  a d v a n c e rat he r t � a n  i n  

r e spcn s e  to t he da t a . 
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F i nal e s t i ma t e s  of sub j ect a b i l i t i e s i n  the ASVAB p o w e � .  t e s t s  

u s e  bot h t h e  s ta nda= d n o r�a l pr i o� ,  t o  p r o v i de l ow e � mean-s�ua :ed 

er :ors ,  a n d b i w e i g h t i n g , t o  t r i m  potential l y  m i s l e a c i n g  response s 

t o  extreme i t e m s . The f i t t i n g  f un ct i o n i n c o rpo r a t e s  aspects o :  

the B a y e s  and t h e  b i weis� t e s t i ma t e s :  

H '  = 
n 

e l.· + t W ·  · ( X · · - ? · · ) / s ·  
. _ ,  l.J l.J l.J J , J - - . 

� h e r e  wij i s  t h e  b iwei sht- As a stan ca � d  er �or of est : �ati c � . � e  · 

u s e  t h e  n e g a t i v e r ec i p : oc a !.  o !  t h e  r o o t  o f  . . . - .. 
a t a c s l �! � e  c :  a 

a s e c o n d  c e : i v a � i v e : 

H ' ' = _ ,  
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The Profi l e  of Ameri can Youth 
Annotated B i bl i ography of D oD Rel a ted Publ i c ati o n s  

D epartme n t  of D efense Publ i cati ons 
::======= =-=- ----- ===== 

I n  1 9 8 0 , th e  D e p a rtme n t  of D e fe n s e  ( DoD ) a n d  th e Mi l i ta ry Se r v i c e s , i n  
c o o p e r a t i o n  wi th th e Depa rtme nt o f  L a b o r ,  s p o n s o red a l a rge- s c a l e r e s e a rc h  
p roj ec t t o  a s s e s s  th e voc ati o na l  apti t u de s  of Ameri c a n  you th . A na t i o n a l  
prob a b i l i ty s ampl e o f  ap p rox i ma te l y 1 2 , DOO young men a n d  wome n ,  c o n s i s t i n g  
o f  p a rt i c i p a nts i n th e N at i on a l  L o n g i t u d i n a l S u rvey ( NL S }  o f  Y o uth L a b o r  
F o 1· :: e  B e h a v i o r ,  we re a d::ti n i  s t e red th e Arr.te d  Servi c e s  V o c ati  a n a  1 Ap t i  tu d� 
B a t t e ry ( ASVAB ) . 

Th e y o u n g  p e o p l e te s t e d  were re p re s e ntati ve of al l youth i n  the U n i t e d  
S t a t e s , a g e s  16  th rou g h  23 y e a rs ol d. The a na l y s es c on duc ted i n  the 
p r o f i l e study focu s e d  upon you n g  peop l e who were 18 th rough 23 at the t i r.e 
of .�. S'I .\3 t e s t i n g . T h e  ASV Ao i s  u sed by the �1i l i t a ry Se rv i c e s  to d e t e r:.� i �e  
e n l i s trne � t  el i g i b i l i ty an d a s s i g nme n t  q u a l i fi cati on s to spec i f i c  mi l i t a ry 
j ob s .  F e u � ASVAS s u b t e s ts a re c omb i ne d  to form the Arme d F o r c e s  
Qu a l i f i c at i o n  T e s t  ( AFQT ) , a gene r a l  me a s u re o f  tra i n a b i l i ty an d a p r i ma ry 
c r i t e r i on  of  e n l i s tme nt el i g i b i l i ty .  AFQT s c ores , re a d i ng g ra ce l e v e i , a n d  
v oc a t i o n a l ap t i tude comp o s i te scores  were u s e d  a s  i n d i c e s  fo r comp a r i n g  th e 
p e r f o rma n c e  of c i v i l i an a n d  mi l i t a ry g r o u p s . The a na l y s es i n c l u ded 
comp a r i s o n s  of  th e 1980  youth po�u l a ti o n  wi th th e Worl d W a r  I I  r e f e re n c e  
p o � u i a t i on  a n d  wi th mi l i ta ry rec ru i ts ,  a s  we l l  a s  comp a r i s on s  o f  s u b g � o � p s  
wi th i n th e you th popu l a t i on on  the ba s i s of age , se x ,  ra ce/eth n i c i ty ,  l e 'l el 
of e du c a ti o n , s o c i o e c o nomi c s tatus , a nd  geograph i c regi o n . 

The repo rt c o n ta i n s  fi ve secti ons and th ree appendi c es ,  as wel l as a 
comp re h e n s i ve b i b l i o graphy of rel evant l i tera tu re . Sec ti o n  1 p re s e n t s  a 
bri e f  i ntroducti o n. The s tu dy des i gn ,  s ampl i ng p rocedu re s , a nd d a ta 
a n a l y s i s are de s c r i bed i n  Secti on 2 .  Secti on 3 p re sen ts a comp ari s on o f  
c h a ra c t � r i s t i c s  of t h e  1980 you th popul a ti on wi th mi l i tary p e r s o n ne l . 
I n  S e c t i o n  4 ,  the mea n  score s of the 1980 youth popu l ati on su bg rou p s  are  
como a re d .  Se c ti on 5 summa ri z es the re s ul ts documented i n  the rep o rt .  Th e 
a p p e� d i c e s  con ta i n de ta i l ed sta ti s ti c a l  data . An execu t i ve  sur.tm a ry i s  
i nc l uded at the f ro nt of the report.  
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E i te l b e rg ,  M .J . Subpopul a ti on D i fferenc e s  i n  Performance on Tests of 
Mental Ab i l i ty :  Hi stori c al Revi ew and An notated Oibl i o g ra phy (Te c h n i c a l  
f.ter:�orandum 81-3 ) . wa s : n n gton , o . c . : or ·h ce o f  th e  Sec retary of D e fe n s e , 
A u gu s t  1 98 1 .  

Th i s p a p e r p re s e n ts a re v i �w of s ub p o �ul a t i on d i f fe re n c es i n  p e r for�a nc e o n  
· te s t s  o f me n tal  ab i l i ty .  S i x ca tegori e s of  su bpopul a t i cn  di ff e re n c e s  a re 

ex ami n e d : s e x ,  a g e ,  rac e ,  e th n i c i ty ,  soc i al  c l a s s , a nd o t h e r  ( i nc l u d i n g 
e d u c a t i o n , g e o g ra p h i c a l  l oc a t i o n , and  phy s i c a l  c h a ra c te r i s t i c s ) . s� l e c te d  
re f e re n c e s  ( 40 )  a re b ri efly d e s c ri bed i n  a n  annota ted b i b l i o g ra p hy i n  o r d e r  
to : ( a ) a cq u a i n t  th e re a d e r  wi th the so-cal l ed "c l a s s i c " work s and a 
re p re s e n t a t i ve s amp l e o f  studi es i n  the f i e l d ;  ( b )  c h a ra c t e r i ze th e 
l i t e r a t u re dea l i n g w i t h  con trov� r s i a l as p ec ts o f  group di f fere n c e s  an d 
i n te l l i g e n c e  t e s t i n g ;  a n d  ( c ) p r o v i de a general  " road ma p " f or tho se  w h o  
w i s h to fu rth e r  pur su e th e su bj e c t .  

I t  s h o u l d b e  note d th a t  n o  a ttemp t  i s  ma de to p re s e nt , exp l a i n ,  or a n a l y z e  
t h e p o s s i b l e c a u s e s  o f  the ob s erved  d i f f e renc e s . Howe v e r ,  the i n t e r e s t e d  
r e a d e r c a n  fi n d  re r e re nc e s to s e v e ra l rec e n t  book s o n  c a u s a t i v e  fa c t o r s  i �  
t h e  a n r. o t a t e d  b i b l i o g r a p hy a n d s u p p l eme n ta ry n o t e s . 

S e l l w4 n ,  W . S . , & H a gan , H . T .  The Profi l e o f  Ameri c a n  Youth : D a ta Aud i t 
( Tec h n i c a l  Memorandum 8 1- 1 ) . Wash1 ng�on , D .c . : D1 rectora t e  for A c c e s s i on 
P ol i cy ,  O ffi ce of th e  S ec retary of D e fe n se , Ap ri l 198 1 . 

Th e P r o f i l e  of  Ame r i c a n  Y ou th i s  a l a rge- s c a l e re s e arch p r o j e c t  s p o n s o r e d  
by t� e D ep a rt�e n t  o f  D e fe n s e  wi th th e  coo p e ra t i o n  of th e  D ep a r tme n t o f  
l a b o r .  I t  was d e s i g n e d to a s s e s s the vocati o n a l  a p t i tudes o f  c o n 'teP.'Ip o ,· 3 ry 
Ame r i c a n you n g  p�opl e and , a t  th e same t i me , to es tabl i s h cu rr e n t  na t i o n a l 
n o r� s  f e r  t h e  A �e d S e r v i c e s  V o c atio na l  Ap t i tude B a ttery ( ASV AB ) .  To 
a c h i e 'l e  th e s e  go a l s ,  th e N a t i o n a l  O p i n i o n  R e s e a rc h  C e n te r ( �-JORC ) o f  th e 
U n i v e � � i ty o f  C h i c a go a dmi n i s te r ! d th e ASVAB du ri ng the s ummer a nd fa l l  o f  
1 980 t o  a na t i o na l  pro b ab i l i ty samp l e  o f  nea rl y 1 2 ,000 men and wome n a g e s  
16  to 23 . Bec au se o f  t h e  i mpo rtance o f  th i s  s tu dy , both t o  th e D e p a rtme � t  
o f  D e fe n s e a n d  to th e soc i a l  sc i e nce commu n i ty ,  i t  wa s i mp e ra t i v e  th a t  an 
i n d e p e n de n t  � u d i t  of the te st s co res , the demo g r a ph i c  v a ri a b l e s , a nd th e 
p ro c e du re s  us e d to as s embl e th e data ba s e  be con d u c te d .  

A De p a rtme n t o f  D e fe n s e  ( DoD ) t e am o f  comp uter pro g ramme r s , te sti n g a n d  
s u r v ey e xp e rts performed a data a ud i t  t o  e n su re the a c c u ra cy of the 
i n fo r�a t i o n  con ta i n e d  on the data tape to be p ro v i ded by NCRC  to D oD . T h i s 
re p o rt do c umen ts the p rocedu res u sed i n  the a u d i t a nd p re s e n ts i ts 
re s u l t s . Th e re port a d d re s s e s  s e v e r a l  i s s u e s : ( a ) i t  summa r i z e s  th e 
r e s e a r c h  qu e s t i o n s th a t  mo t i v a t ed the a p t i tu de p r·o f i 1 e s tu dy , ( b ) i t  
de s c r i b e s  th e samp l e to w h i c h  th e ASVAB wa s admi n i s t e ,· e d ,  ( c )  i t  e x p l a i n s  
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th e  va r i ou s sou rc es of da ta a s s embl ed i n th e ana l y ti c da ta ba s e ,  and  ( d ) i t  
re p o rts on the act i v i ti e s p e r formed by th e O o D  a u d i t  team to v e r i fy a n d  
a u d i t  th e data  �a s e .  

Th i s  paper  bri n g s  together the l a rge body of l i te ratu re on i n d i c a to rs o f  
changes  in  U . S . schol a s t i c apti tude and ach i evemen t  l e vel s wi th i n  the 
1 9 5 2 - 1980 p e ri"o d .  The target popul ati on i s  you th from p re - s c h ool a ge to 
p o s t- c o l l e ge  gra du ate a g e . Th e study be g i n s  \'li th a di s cu s s i o n  o f  the 
trends  whi c h h a ve eme rged ove r  ti me , suppo rted by c redi bl e d a t a . The 
d i s cu s s i o n re vi ew s apti tude te s t  sc o re pa tte rn s from 1952  th rough  1 980 on  
e i g h t  s c h o l a s ti c  a c h i e v eme nt t e s t s . An  a n n o t a ted  b i b l i o g ra phy o f  4 9  
s o u rc e s  wa s  re v i ewe d  by th e auth o r .  A b i b l i o g ra phy o f  l i t e r a t u re re l a t e d  
t o  t h e  d e c l i ne o f  te s ts s c o r e s  i s  i nc l u de d .  Th i s  re f e r e n ce l i st i n c l u d e s  
ov e r  2 5 0  s o u rc e s . 

ihe  a p t i t u d e  te s ti � g da ta  co veri n g  the enti re pe ri o d  from th e ea rl y 1 9 5 0 s  
t o  1 9 30 sh o·..,. remark a b l e c o n s i stency .  W i th the e xc ep ti on o f  s l i ght 
i nc re a s e s  on th e L SAT . th e  oth e r  mea s u re s of s c h ol a s t i c  apti tude of  yout1  
re v i ewe d h a ve c o n s i s t e n t l y  d e c reased  a t a ra te of  a b o u t  1 t o  3 percent  of  a 
s t a n da r d  de v i a t i on  pe r ye a r .  Al though th e re i s  some ev i de n c e  th a t  the ra t: 
o f  d e c l i n e h a s  l e s s e n e d  s o�ewh at i n  the p a s t  th ree  y e a r s , the tre n d  
c o n � i nu e s  th rough 1 9 8 0 . 

• ! n  g e � e r a l , th e auth or al s o  fou n d  con s i s te n t  ev i dence  of ac h i e ve�e n t  te s t  
s c o re d e c l i n e s ,  f o r  t h e  1 9 60 s  th rough  1 970s  i n  a l l a reas  t e s ted a bo v e  g ra � e  
� .  T h e  a u th o r  co nc l u de d  th a t  th e s e  tre n d s  are re a l , na t i o n a l i n s c o p e , a n d  
c on t i n u i n g ,  th o u gh at a de c re a s i ng rate o f dec l i ne s i nce  a b o u t  1 9 7 7 . 

Nati onal  O p i ni o n  Research Center Publ i cati ons 
====:====== === -

Bock , R .D . , & Mi sl evy ,  R .J . 
Vocati onal Apti tude Battery . 
Augu st  1981. 

Data Qual i ty Anal ysi s of the Armed Servi ces 
Ch1 cago :  Rat1 onal Op1 n1 on Researcn  Cen�er ,  

The  P ro f i l e o f Ameri c a n  You th i s  a l a rge- s c a l e re s e a rch p roj ec� s p o n s o r e d  
b y  �h e D e p a rtme nt c f  D e fe n se wi th coope ra t i o n  of the Depa rtme n t  o f  L a b o r . 
I t  � s s e s � e d  the voc a ti o n a l  a p t i tudes of c on te�p o r a ry Ame ri c a n  you ng  p c o ? l e 
a n d , at  th e same ti me , es t a b l i s hed  cu rre n t  na t i o n a l norms fo r the A rme d 
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S e rv i c e s  V o c a t i o n a 1  A p t i tu d e  B a ttery (ASVA3 ) .  To a c h i e vP. · th e s e  goa l s ,  th e 
N a ti o n a l  O p i n i o n  R e s e a rc h  C e n te r  ( NORC ) a dmi n i s te re d ASVAB Form 8 A  du r i n g 
th e  suMme r  a n d fa l l  o f  1980 to a na t i o n a l  p r o b ab i l i ty samp l e  of n e a r l y  
1 2 , 00 0  men a n d  wome n ,  a ge s  1 6  to 23 . 

Bec a u se o f the i �p o rtance o f  th i s  s t u dy , n ot o n l y  to i ts sp o � s o rs b u t t o  
t h e  s oc i a l  s c i e n c e  re s e a r c h  comnu n i  ty a n d  th e ge n e t·a l pu bl i c ,  c a r e  wa s 
ta k e n to e x ami ne a n d  doc ume nt the qu a l i ty of the d a ta c :> l l ec te d .  Th i s 
rev i e·,.. i n c 1 u d e d  th e A SVAB ' s  su i tab i l i ty fo r as s e s s i n g  th e a p t i tu d e s  of th e 
1 980 yo u th pc p u l ati on . Wh e th e r  the d a ta c o l l ected a re a p p rop r i a te f o r  th i s 
purpo s e  de p e n ds on ( a ) the a dequ acy of th e samp l i n g p l a n  an d i t s 
i mp l eme n t a t i on ; ( b )  the qu a l i ty o f  the f i e l dwo rk a nd t e s t  a dmi n i s tr a ti o n  
p roc e du re s ;  a n d  ( c )  the psyc home t r i c qu a l i ty o f  the te s t  da ta 
c o l l e c te 1 . Th i s  rep o rt e x ami nes  the te st d a t a . 

U s i n g  i tem re sp o n s e  theory ( I RT )  me thod s ,  the a u th o rs i nv e s ti g a ted ( a ) i tem 
re s p o n s e  p ro f i l e s of i n di v i du a l  subj e c t s  fo r evi dence of unu s u a l pa tte r n s 
o f  ri ght a n d  wrong a n swe rs wh i ch coul d i n d i c a te c a rel e s s n e s s , ma l i n g e r i n g , 
o r  gu e s s i n g ; { b )  the po s s i b i l i ty of te s t  i te� b i a s th a t  c o u l d fa v o r  o n e  o r  
a n othe r s u b c u l tu ral g r o u p ; ( c )  the rel i a b i l i ty of the ASVAB s u b t e s ts a n d  
t h e  a�o u n t  o f  i n forma t i o n  th ey pro v i de ab o ut subj e c t s  acro s s  the e � t i r e  
r a n g e  o f  a b i l i ty ;  ( d ) the c o n s i s te n cy o f  t e st a dm i n i s t r a ti on at t h e  s e v e r a l  
h u n d r e d  te s t i n g centers  e s t a b l i s h e d  ac ro s s  th e c o u n t ry .  

T h e  a u t� o r s  c o n c l u d ed th a t  th e A SV AB i s  u s e fu l  fo r me a s u ri n g voc a t i c n a l  
a p t i t u d e �  o f  c i v i l i a n you t h . Th ey fo u n d  th e ASVA3 f ree f rom maj o r  d e f e � � s  
s u c h  a s  h i gh l e vel s of gu e s s i n g  o r  c a r e l e s s n e s s , i n a p p ro p r � a te l e v e l s  o f  
d i f f i c u l ty ,  c u l tu r a l  tes t- qu e s ti on b i a s , a nd  i n c o n s i � t e n r. i e s  i n  t e s t  
a d�i n i s tra t i on  procedu re s .  

Beck , R . D . , & Moore , E . G .J . The Pro fi l e O f  Ameri c a n  Youth : . Denograchi c 
I n fl u e n c e s  on ASVAB Test Performance . Ch1 c a go :  Nati c n a l Opi n 1 o n  Researc h  
Cen�e r ,  Oecemoer 198 1 .  

I n  the s u��e r  a n d  f a l l o f  1980 , th e N a t i o n a l  Op i n i o n  R e s e a rc h  C e n te r  of the 
U n i 'l e r s i ty of C h i c a go admi n i s te r e d  th e O e p a rt."lle n t  o f  D e fen s e  en 1 i s t:r.e !1 t  
te s t ,  th e Ar�e d S e rv i c e s  V o c a ti o n a l  Ap ti tude B a tte ry ( ASV AB ) , to a n a t i o n � l  
p ro b ab i l i ty samp l e of app ro x i mate l y  1 2 ,000 y o u n g  me n a n d  women betwe e n  th e 
a g e s  o f 1 6  a n d  23 . The ASVAB i s  cu rre ntly u s e d , i n  c onj u nc t i on w i th o th e r  
e n t ry sta n d a rd s , to se l ec t per s onnel for the Ar�y , N a vy , Ma ri ne C o rp s , and  
Ai r F o rc e ,  a n d  to a s s i gn them to app rop ri ate mi l i ta ry j ob s . The b a tt e ry 
c o n s i s ts o f  ten te sts , wh i c h  mea s u re k n owl edge a n d  sk i l l  i n th e s e  a re a s : 
Gene ra l S c i e n c e , Ari thme ti c Reason i n g ,  Wo rd K nowl e d g e , P a r a g ra p h 
C omp re h e n s i o n ,  Numeri c a l  O�e ra t i o n s , Cod i n g  S p ee d .  Auto an d  S h op 
I n for�ati o n , Ma thema ti c s  K n owl e d g e , Mec h a n i c a l  C omp r eh e n s i o n , a n d  
E l ec tron i c s I n f o rma t i on . 
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The A S'JAS was a dmi n i ste red to th i s  s amp l e to ob ta i n  c u r re nt n a t i o n a l 
pe r c e n t i l �  no r�s fo r the te sts  a n d  to a s s e s s  th e voc a t i o na l  pote � t i a l  o f  
the c o n ta1:1p o ra ry you th popul a ti c :ot .  Becau se the s ubj e c ts u s e1 i n  th i s s tu dy 
h a d  p re v i o u s l y  been  i n tervi ewed i n  connec ti o n  wi th th e  D epa rtmen t  o f  
L a b o r '  3 N a ti o n a l L c n g i tudi na l  Su rvey o f  Y outh L a b o r  F o rc e  B e h a v i o r ,  
con s i d e r a b 1 � de�og r a ph i c ba ck g rou nd i n fo r�a t i o n  was av a i l abl � on e a c h  
sub j ect  i n  a d d i ti nn t o  the apti tude t e s t  score i n fo rma t i on . Th i s  
comb i n a t i on of te st  sco re 3n d ba ck g rou nd data provi de a vi rtu al l y  uni q u e  
o p p o r tu n i ty t o  des c ri be i �  deta i l  the voc a ti onal  apti tu de te st  pe r fo rma nc e 
o f  a tru l y rep re s P.ntati ve sa�p l e of Ame r i c an you n g  peop l e .  

O f  the v a ri o u s  ba ck g rou nd fa c to r s  covere d i n  th e  i n te rvi ew ,  the fo l l owi r. g  
sh ow nota b l e effects on ave r� ge test score profi l e s :  ( a )  s e x , ( b )  h i g h e s t  
g r a d e  comp l eted , ( c )  s oc i oc u l t u r a l  grou p , ( d ) e c onomi c sta tu s , ( e ) r e g i o n  
o f  re s i d e n c e at  a ge 14 , a n d  ( f ) mo the r ' s h i gh e st g ra de comp l ete d . E f f e c ts 
o f  t� e s e  fa ct�rs  on  th e te n ASVAB su b te s ts were stu d i e d  by mu l ti va r i a te 
a n a l y s i s o f  v a ri a nc e .  The b a c k g rnund v a r i abl es  u s ed i n  the a n a l y s i s  w e r e  
de f i ned  a s  fo l l ow s : sex--�a l e ,  fema l e ;  h i ghe s t  gra de comp l e te d- - 0 - 8 , 
9 - 1 1 , 1 2 , 1 3 + ;  s oc i o c ul tu ral g roup--wh i te , b l a c k , H i sp a n i c ;  e c o nomi c 
s ta t u s - - n o n - p oo r , poor ( b e l ow p o v e r ty l evel ) ;  re g i o n of re s i de n c e  at  age  
1 4 - - N o r �h e a s t ,  So u the a s t , Mi dwe s t , We s t ;  mo th e r ' s h i ghest  g ra de 
co�p 1 e t e d - - 0 - 8 , 9- 1 1 , 1 2 , some col l ege , co l le ge gra du ate .  

The  a n a l y s i s showed stat i sti c a l l y  s i g n i fi c a n t effec ts or i n te rac t 1 o n s of  
th e s e  b a c k g ro u n d  facto rs o n  o ne or mo re of the ASVAS sub te s t s . 
T h r e e - f a c tor i n te ra c ti on s \'lel"'e ob s e rved for : s e x  by soc i oc u l t:J ral  
grou?  b y  ec o n o�i c statu s ;  h i ghe st g ra ce co�pl eted by s oc i ocul t� r al g rou; by 
ec o n omi c s t a tu s ; a n d  soc i oc u l tu ra l  gro u p  by re g i o n  of re s i denc e at age  14 
by e c o n om i c statu s . A s i g n i f i c a nt two - f a c t or i nte r a c ti on not re� r e s e � t e d  
i n  t h e  tri pl e i n te r a c ti on s  wa s  sex  by hi gh e s t  gra de comp l e te d .  A m a i n  
e ffect  n o t  re p re s e n t e d  i n  a ny i n teracti on was  mo th e r ' s h i g h e st g r a de 
c om? l e t e d .  

Frank el , M . R .  & t·1c�ii l l i arns , H . A .  The pro fi l e o f  A.-neri c<1n youth : Tec h n i c � l  
s arno l i n g report. Ch i ca�o : Nati onal Opi n1 on R�search  Center , Hare n 198 1 .  

The P ro f i l e o f  Ame ri can  You th i s  a l a rge- scal e re s e a rch p roj ect sp o n s o r e d  
by th e D e p a rtment of D efen se ( DoD ) wi th th e  coopera t i o n  of the D e p a rtme n t  
o f  L a bo r . I ts pu rpos es we re to a s s ess the vocati onal  apti tudes of  
con te�p o r a ry Ameri c a n youn g  peopl e an d ,  at the same ti me , es ta bl i sh cu rre n t  
n a ti o n a l  n o rms f o r  the Arme d Serv i c e s V oc a ti ona l Apti tude Battery ( ASV A� ) . 
To ac h i ev e  the s e  goa l s ,  the N a t i ona l Op i n i o n R e s e a r c h  C e n te r  admi n i s tere d  
the ASVAB du ri n g  the s ummer a nd f a l l o f 1980 to a n a ti o n al p ro b a b i l i ty 
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s a�pl e o f ne a rl y . 1 2 , 000 you ng men an d women . Bec au s e  of  the i mp o r t a n c e  of  
t�e  s a�ol i ng  conponents of  - th e  P rof i l e  s tudy to t�e ov e ra l l rel i a b i l i ty of  
th e ab i l i ty est i mate s produ c e d , a peer re v i ew commi ttee of  experts i �  the 
f i e l d of  su r'ley s ampl i n g was rec ru i ted to provi de an i ndependent revi e·t� o f  
th e sa�p l e  de s i gn an d esti mat i on  procedu res  u sed  i n  the stu dy .  

The overa l l study des i gn for the P rof i l e  of Ameri can 'fouth requ i r! d  th a t  
th e ASV�B be admi n i ste red under standa rd condi ti ons to a nati ona l l y 
rep re s e nta t i ve  samp l e of you ng  peopl e .  Rather �1an  sel ecti n � an en t i re l y 
new nati ana l  p robabi  1 i ty sampl e ,  a len gthy and expen s i ve ta s k , tJORC a nd th e 
spon sors  of  the study j oi ntly dec i ded to uti l i ze the al rea dy exi s ti n g  
s ampl e  o f  you th i n i ti a l ly sel ected for the fi ve-yea r  N ati ona l  Long i tud i n a l  
S u rvey ( NLS )  o f  L abor Force Behavi or . Th i s sampl e ,  sel ec ted i n  1978 a n d  
i nt e r v i ewed  i n 197 9 and  1980 , was a nati ona l ly  rep res enta ti ve samp l e  of  
Ame r i c a n  youth ages  16 t o  23 ( born  1957  to 1964 ) a n d , the re fore , met th e 
re q u i reme n t s  for the P rofi l e  of Ameri can  Youth . �1oreov e r ,  both the 
D e p a r tme n t  o f  D e fen s e ,  as a co spon s or of the N L S  ( wi th the D epartmen t  o f  
l a b o r ) , a n d  N O RC , as  th e NL S subc ontractor for data co l l ecti on , were 
a l rea dy fami l i a r wi th  the samp l e .  

I t  i s  i mp o r t a n t  to empha s i ze that  the prof i l e  sampl e  i s bu i l t  on th e NL S 
s a�pl e .  T h e  prof i l e study began  wi th the l i st of respondents who h a d  
cor.-:� 1 e t e d  th e ba sey e a r ( 1979 } i ntervi ew for the N L S .  T h i s ·t�a s  th e  . .  ta rget  
grouo  . .  t o  wh i ch the  ASVAB was admi n i stere d .  

Th i s  re p o rt p rovi des a deta i l ed ,  tec h n i cal di scuss i on of the des i gn o f  th e 
s a�? l e ,  se l ec ti on an d i mp l ementati on of  the sam::» l e ,  sar.�p l e we i ght i n g , t!1e 
rel  i a b i  1 i ty of  the resu l ts , and  an eva l u a ti on of  the pote nti al i mpact  o f  
nc n re s o o n s e  on stu dy re s u l ts .  A non- tec hn i cal  vers i o n  o f  th i s  rep o r t  
( M c �i l l i arns & F r a n k e l , 1 98 1 ) i s a l so ava i l abl e for  the l e s s  
te c h n i c a l l y - o r i e n t e d  re ader ( see be l ow ) . 

McWi l l i ams , H . A . The Pro fi l e of  Ameri can Youth : Fi el d Report. Chi cago : 
N ati onal  Opi n ion  Researcn Cen�er.  Decemoer 1980. 

The P rofi l e  of  Ameri can  Youth 1 s · a l arge- scal e research proj ect spons ored 
by the D epartment of D e fense wi th the cooperati on of the Department 
ofl a bo r .  I t  was desi gned to assess the vocati onal a p t i tudes of 
contemp orary Ameri c a n  you ng  peopl e  and ,  at the same ti me , establ i sh cu rrent  
n a ti ona l  norms for  the Armed Servi ces  Vocati ona l Apti tude B attery ( ASV A� } . 
To ac h i eve  the s e  goa l s ,  the N ati onal  Op i n i on R esearch Center a��i n i stered  
theASVAB du ri ng the s ummer and  fa l l  of  1980 . to a nati onal  p roba�i l i ty 
sa�pl e of nea rl y  1 2 ,000 men and women ages 16 to 23 . Th i s fi e l d report 
a d d re s s es seve ral i s sue s : i t  d i scusses the research  qu e s ti ons that 
mot i v ated  the �tudy ; i t  i l l u s tra tes  the  pl ann i :1 g  an d str ateg i c 
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c o n s i 1 e r a t i o n s  th a t  went  i n to the des i gn of  the proj e c t ;  i t  des c ri b e s th e 
s a �9 l e to wh i ch the test was admi n i stere d ;  i t  expl a i ns the o rg a n i z lt i on a n d  
m a n a g e :-:1e n t  o f  th e d a t a  co 1lac ti o n  effort , i nc l u d i n g  ( a )  t h e f i e l d re p (l r t i r. g  
s t r uc tu r � , { b )  the tra i n i ng p r � v i ded to the f i e l d s ta ff , ( c )  the 
r�c ru i t�e n t  of re s p on de n ts , ( d ) the tes t  admi n i s t ra t i o n  proc e d u re s , � n d  ( � ;  
the p roc e s s i n g of the da ta col l ec ted . I t  conc l u des by p r �s e n t i ng t h e  
re s u 1 ts  of  the datd col l �c ti on effort i n  ter�s of  the pa r t i c i p a t i o n  r�te 
and by 1 i s c u s s i ng the re spondents ' react i o ns to the i r p a rt i c i ! H t i cn i n  th � 
s tu dy . Throughout the re po rt an atte:np t i s  ma de to ex;>l  a i  n no t j u s t  ..... �, a t  
was done , but  why i t  was do ne as wel l .  

--

McW i l l i ams , H : A . , & Frank el , M. R .  The Profil e of Ameri can Youth : 
Non-Techn i c al Sampl i ng Reoort. · Chi cago : Nati ona l  Opi ni on Research 
Center. J anuary 1982 . 

!he P ro fi l e  o f  Ame ri c a n  Y ou th i s  a l arge- s cai e res ea r ch p roj ect  spo n s o r e d  
by t!1 e D ep art:nent  of D e fe n s e  { DoD ) wi th the coope!"'ati on  •.>f the D e p a r t:ne '"l t  
o f  L a b o r .  I ts purp o s es we re to a s s e s s  the voc a ti o n a l ap ti tudes o f  
con te::1p ora ry Arneri  c a n  you ng  peopl e and , a t  the same ti me , establ i s h c u rr e n �  
n a t � o n a l  no ,.:ns f o r  t h e  A.r::�e d S e rv i c e s  V oc a t i o n a l Ap ti tude B a t tery ( AS'J.l.l3 ) . 
To a ch i eve the s e  goa l :s ,  th e �l a t i o n a l  O p i n i on  R e s e a rc h  Center  admi n i n s te re d  
th e A S./ A-8  du r i ng the s unr.:�er a n d  fal l o f  1 9 80 to a n a t i o n al p ro b a b i l i ty 
sa�pl e o f  nea rl y  1 2 , 000 y o u n g  men and  wome n . 

Thi s re? o r t  i s  a non - tec h n i ca l l y-or i e n te d ve r s i on  of  the tec h n i c a l  sa�p 1 i � g  
r e p o r t  ( F rankel  & Mc�i l l i ams , 1 93 1 )  c i ted above . The rep o rt des cri bes  the 
de s i g n , s e l e c t i on , i rnp l e�entati on ,  and l i m i ted  stati s ti c a l de s cri p ti on  of 
the s t u dy s a:np l � .  Th i s  repo rt i s  de s i g ned for the rea d e r  i n te r e s t ed i n  
k n ow i n g  w h a t  wa s do n e a n d  how ,  ra the r  th an the deta i l ed sta t i s ti c a l  
p re s e � t a t i o n s  c o n ta i ned i n  i ts c omp a n i on report . I t  i s  w r i tten i n  l a n su a g� 
u n der s tood  by the no n - s ta t i s ti c i a n .  

Sheatsl ey ,  P . B .  Th e  Profi l e of Ameri cn Youth : Pretest Report . Chi c a go :  
Nati onal Op i ni on Researcn Center.  Septemoer 1980 . 

The P ro fi l e  of Ameri can  You th i s a l a rge- s c a l e res e a rch p roj ect s p o n s o r e d  
by the D ep artment  of Defense { DoD ) wi th the coopera t i on  of  the Departmen t  
o f  L a bo r .  I t wa s de s i g ned to a ssess  the voca ti ona l  apti tu des o f  
con te�p o r a ry Ame r i c a n  young  peop i e and ,  at th e  same ti me , es ta b l i sh current  
n at i onal  norms for the Arme d Seri c e s  Vocati ona l  Apti tude 6 a ttery ( ASV AB ) . 

- 7 -



To ac n 1 eve  th i! s e  go a l s , th e N a t i o n a l  O p i n i on R e s e a rc h  C e n t � r  ( :JORC ) 
a d::1i n i s t e re d  t h e  ASVAB du r i n g  the s umme r  a nd fa l l  o f  1 9BO to a n a t i o n a l  
p rob a b i l i ty samp l e o f  ne a rl y  12 , 000 m e n  a n d  wome n a g e d  1 6  t o  23 . 

The s tu t1y ha d i t s ge 'l e s i s  i n  th e  N at i o n a l  L on g i tu d i n a l  S tu dy ( NL S )  o f  Y o u th 
L a b o r  F o r c e  B e h a v i o r , wh i ch i s  fun ded by th e :> e p a rt:ne nt o f  L a b o r  u n d e r  
au th o r i ty o f th e C omp reh e n s i v e  E mp l oyment a n d  T ra i n i n g  Ac t .  S u p p l ene n ta ry 
fu n d i n g  fo r NL S h a s  been  prov i ded by th e Offi ce of the  As s i s ta n t S e c re t a ry 
o f  D e fe n s e  ( :1a np o\·te r ,  Re s e rve A ffa i rs ,  a !l d  L o g i s t i c s ) a n d th e i·1 i 1 i t a ry 
Ser v i c e s . 

The p u r p o s e  o f  the NL S i s  to study a l a rge a nd rep re s e n t a t i ve c ro s s - s e c ti o n  
o f  Ame r i c a n  you th th rou gh an n u al pe r s o n a l  i nterv i ews ov er a fi ve-y e a r  
p e ri o d .  Y o u n g  peopl e a re at · a  c ruc i a l p o i nt i n  the i r l i v e s , a ti me w h e 'l  
th ey ma k e  dec i s i o n s  about edu c a t i on , c a ree r ,  and fami l y fo rma t i o n . Wh i l e  a 
c e n t r a l  c o nc e rn of the s tu dy i s  p rob l ems rel ati ng to empl oyme 'lt a n d  
u n e�� l oym e n t , th e i n te rv i ew s gath e r  a g re a t  de a l  o f  su p p l eme n ta l 
i n f o r::1a t i o n  a b o u t  the c h a r a c t e r i s ti c s ,  e x p e r i enc e s , pl a n s , a n d  a t t i t u d e s  o f  
the you th . 

Al t h o '.l g h  N O RC a l r e a dy ha d ac c e s s  to th e �JL S  panel  of you n g  peopl e ,  th e re 
s ti l l  re�a i n e d  the formi d a b l e probl ems o f  p e � s u a d i n g  them to tak e ASV�a . 
s e l e c t i n g  a n a  p re p a r i n g  su i t a b l e te s t  l oc a ti o n s ,  a n d  tra i n i n g NORC 
i n t e r v i e'r1e r s  to adr.�i n i s t e r  the te st under a wi de v a r i e ty of c i rc u:ns tanc e s .  
F o r  th e s e  re a s o n s , NOP.C fo rma l l y  pro p o s e d  to DoD t n a t  a p rete s t  o f th e 
p r o f i l e  s tu dy be c o n d u c t e d  i n  the s � r i n g  o f 1 980 . Th i s  p r e t e s t  p r o v i d e d  a 
try o u t  o f  th e p r o p o s e d ma t e r i a l s a n d  p r oc e du re s  i n  a sma l l nu�b e r  o f  
p l a c e s  t�  t e s t  th e i r re l i a b i l i ty , fe a s i b i l i ty ,  a n d  c o s t  i rnp l i c 3 t i o � s  b € f o r :  
p roc e � d i :1 9  w i th th e fu l l s t u dy . 

i h e  p re t e s t  wa s extreme l y  u s e fu l  i n  pro v i d i n g  an em? i r i c a l  te s t  of � O RC ' s 
me t1 o co l o gy ,  a n d  the l e s s o n s  l e a rned we re a d a p ted to the f u l l - s c a l e t e s : � n g  
d u r i n g  J u l y  th r o u g h  O c t o b e r  1980 . The p r e s e n t  re p o r t  p r o v i de s  a de t a i l e d 
a c c o u n t  o f  p r e t e s t  a c t i v i t i e s . 

-8-
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ATTACHMENT 106 ADDENDUM 

There were 13 new variables added to the NLSY record type PROFILES for the 1979- 1990 release. These include: 

( 1 )  ten subtest standard scores, R( 6180. 10) to R( 6180. 19),  one for each of the 10 subtests raw scores; (2) a 

standard score for a composite variable called Verbal, R( 6181 .); (3) and two Armed Forces Qualification Test 

(AFQT) percentile scores, R( 6182.) and R( 6183 .) .  PROFILES variables available prior to the 1979- 1990 release 

include subtest raw scores (i.e. the number of correct answers), scale scores, and standard errors. 

All 12,686 NLSY respondents were eligible to participate in the PROFILES study; 1 1 ,914 respondents completed 

the tests. The standard scores and percentile scores are computed for all valid raw subtest scores, except for thirty­
six respondents who were deemed to have taken the test under altered test conditions (code 67 on R( 6 148.)). Those 

respondents with altered test procedures have been assigned a -3 value on the standard scores and percentile scores. 

It should be noted that the standard scores and percentile scores are based on those respondents born prior to 1963 

on R( 5.) and who do not have altered test procedures. 

Note: Tables A through E referenced within the text of this addendum appear at the end of this attachment 

PROFILES Subtest Standard Scores 

10 Subtest Standard Scores - R( 6180. 10) to R( 6180.19) 

Each of the ten PROFILES subtest raw scores were converted (recoded) to subtest standard scores by using the 

figures in Tables C and D. 

Verbal (VE) Composite Standard Score - R( 6181 .) 

The Verbal (VE) composite was computed by first summing the raw scores for Word Knowledge and Paragraph 

Comprehension (WK + PC =  VE) and then converting to a standard score by using the figures in Table D. 

The administration of the PROFILES tests involved the use of answer sheets that differed from the answer sheets 

used by the Department of Defense (DoD) in the administration of the Armed Services Vocational Aptitude Battery 

(ASV AB). The inconsistency has resulted in the need to make small adjustments to the PROFILES speeded subtests 

of Numerical Operations (NO) and Coding Speed (CS). The corrections estimate the raw score a respondent would 

have obtained if the military answer sheet had been used. 

The figures in Table A provide the crosswalk used to make the needed adjustments to the PROFILES Numerical 

Operations and Coding Speed raw scores. The PROFILES raw scores (unadjusted) for Numerical Operations and 

Coding Speed, R( 6 1 54.) and R( 6155.) respectively, were adjusted using the figures in Table A. These adjusted 



raw scores were then used in the conversion to standard scores for Numerical Operations and Coding Speed, 

R( 6180. 14) and R( 6180. 15) respectively. The other tests were not affected by the answer sheet differences. 

The standard scores are linear transformations of raw scores and, when weighted by R( 6147 .) for those respondents 

born prior to 1963 with unaltered test procedures, exhibit a mean of 50 and a standard deviation of 10, 

approximately. 

PROFILES Armed Forces Qualification Test (AFQT) 

AFQT Definition Through 1988 - R( 6182.) 

Two Anned Forces Qualification Test (AFQn percentile scores were added to the Main NLSY data file for the 

1979-1990 release. The formula to compute R( 6182.) was used by the DoD through 1988 (some NLSY documents 

will refer to this variable as AFQT80). It was computed as follows: 

1 .  Adjust the Numerical Operations (NO) raw score for the answer sheet differences 

using the figures in Table A. 

2. Compute an AFQT80 "raw" score as the sum of Word Knowledge (WK.), 

Paragraph Comprehension (PC), Arithmetic Reasoning (AR), and one-half of the 

Numerical Operations (NO) raw scores. 

WK + PC + AR + (.S(NO)) = AFQT80 raw score 

3 .  Convert the AFQT80 raw score to a percentile score using the figures in Table 

B. 

AFQT Definition Since January, 1989 - R( 6182.) 

The formula to compute R( 6 183.) has been used operationally since January, 1989 (some NLSY documents will 

refer to this variable as AFQT89). It was computed as follows: 

1 .  Convert the raw scores for Arithmetic Reasoning (AR), Math Knowledge (MK), 
and Verbal (VE) composite to standard scores using the figures in Tables C and 

D. 

2. Compute a sum of standard scores by adding the standard scores for AR and MK 

and two times the VE. 



3 .  Convert the AFQT89 standard score to  a percentile score using the figures in 

Table E. 

The AFQT80 and AFQT89 percentile scores, when weighted by R( 6 147.) for those respondents born prior to 1963 

with unaltered test procedures, exhibit a mean of 50 and a standard deviation of 29, approximately. 



TABLE A 

ADJUSTMENT TO NUMERICAL OPERATIONS AND CODING SPEED 
RAW SCORES IN THE 1 980 YOUTH POPULATION 

Adjusted score Adjusted score 
Original score in Score in 

1 980 Youth Nwnerical Coding 1 980 Youth Nwnerical Coding 
PoEu1ation 02erations S2eed Po2ulation 02erations SE:;ed 

0 0 0 43 46 44 
1 0 44 47 45 
2 2 45 48 46 
3 2 3 46 49 47 
4 4 4 47 49 48 
5 5 5 48 50 49 
6 6 6 49 50 50 
7 8 7 50 50 51 
8 9 8 5 1  53 
9 1 0  9 52 54 

1 0  1 1  1 0  5 3  5 5  
1 1  1 2  1 1  54 56 
1 2  1 4  1 2  55 57 
1 3  1 5  1 3  56 58 
14 16 14  57 59 
1 5  17 15 58 60 
1 6  1 8  1 6  59 61 
1 7  1 9  17 60 62 
1 8  2 1  1 8  6 1  63 
1 9  22 20 62 64 
20 23 21  63  65 
2 1  24 22 64 66 
22 25 23 65 67 
23 26 24 66 68 
24 27 25 67 69 
25 28 26 68 70 
26 29 27 69 7 1  
27 30 28 70 72 
28 3 1  29 7 1  73 
29 33 30 72 74 
3 0  3 4  3 1  73 75 
3 1  3 5  3 2  7 4  76 
32 36 33 75 77 
3 3  37 34 76 78 
34 3 8  35 77 79 
3 5  3 9  3 6  7 8  80 
36 39 37 79 81 
37 40 38 80 82 
3 8  4 1  3 9  8 1  8 3  
3 9  42 40 82 84 
40 43 41 83 84 
4 1  44 42 84 84 
42 45 43 

Source: Air Force Hwnan Resources Laboratory, 1R-85-14, The 1980 Youth Population: Correcting the Speeded Tests, by T.G. Wagner and 
M.J. Ree, July 1 985. 



TABLE B 

ARMED FORCES QUALIFICATION TEST (AFQT) 
1 980 PERCENTILE EQUIVALENTS (Prior to I Jan 89) 

RAW AFQT RAW AFQT RAW AQFT RAW AFQT RAW AFQT 
SCORE PERCENTILE SCORE PERCENTILE SCORE PERCENTILE SCORE PERCENTILE SCORE PERCENTILE 

0.0 2 1 .5 43.0 I I  64.5 30 86.0 67 
0.5 22.0 43.5 I I  65.0 30 86.5 68 
1 .0 22.5 44.0 I I  65.5 3 1  87.0 69 
1 .5 23.0 44.5 1 2  66.0 32 87.5 70 
2.0 23.5 45.0 1 2  66.5 32 88.0 7 1  
2.5 24.0 2 45.5 1 2  67.0 33  88.5 72 
3 .0 24.5 2 46.0 l 3  67.5 34 89.0 73 
3 .5 25.0 2 46.5 l 3  68.0 35 89.5 74 
4.0 25.5 2 47.0 1 3  68.5 35 90.0 75 
4.5 26.0 2 47.5 1 4  69.0 36 90.5 76 
5.0 26.5 2 48.0 1 4  69.5 37 9 1 .0 77 
5.5 27.0 2 48.5 1 4  70.0 38 9 1 .5 78 
6.0 27.5 3 49.0 1 5  70.5 38 92.0 79 
6.5 28.0 3 49.4 1 5  7 1 .0 39 92.5 80 
7.0 28.5 3 50.0 1 6  7 1 .5 40 93.0 8 1  
7.5 29.0 3 50.5 1 6  72.0 41 93.5 82 
8.0 29.5 3 5 1 .0 1 6  72.5 42 94.0 83 
8.5 30.0 4 5 1 .5 17  73.0 42 94.5 84 
9.0 30.5 4 52.0 l7 73.5 43 95.0 85 
9.5 3 1 .0 4 52.5 17 74.0 44 95.5 86 

1 0.0 3 1 .5 4 53.0 1 8  74.5 45 96.0 87 
1 0.5 32.0 4 53.5 1 8  75.0 46 96.5 88 
1 1 .0 32.5 5 54.0 1 9  75.5 46 97.0 89 
I I .5 33.0 5 54.5 1 9  76.0 47 97.5 90 
12.0 33.5 5 55.0 20 76.5 48 98.0 9 1  
12.5 34.0 5 55.5 20 77.0 49 98.5 92 
1 3 .0 34.5 6 56.0 2 1  77.5 49 99.0 93 
1 3.5 35.0 6 56.5 2 1  78.0 50 99.5 94 
14.0 35.5 6 57.0 22 78.5 5 1  1 00.0 94 
14.5 36.0 6 57.5 22 79.0 52 1 00.5 95 
1 5.0 36.5 6 58.0 23 79.5 53 101.0 96 
15.5 37.0 7 58.5 23 80.0 54 1 0 1 .5 97 
16.0 37.5 7 59.0 24 80.5 55 1 02.0 98 
16.5 3 8.0 7 59.5 24 8 1 .0 56 1 02.5 98 
17.0 3 8.5 8 60.0 25 8 1 .5 57 1 03.0 99 
17.5 39.0 8 60.5 25 82.0 58 1 03.5 99 
1 8.0 39.5 8 6 1 .0 26 82.5 59 1 04.0 99 
1 8.5 40.0 8 6 1 .5 26 83 .0 60 1 04.5 99 
1 9.0 40.5 9 62.0 27 83.5 62 1 05.0 99 
1 9.5 4 1 .0 9 62.5 27 84.0 63 
20.0 4 1 .5 1 0  63.0 28 84.5 64 
20.5 42.0 1 0  63.5 28 85.0 65 
2 1 .0 42.5 1 0  64.0 29 85.5 66 

NOTE: NOT APPLICABLE FOR ASVAB FORMS 1 5/1 6/17 (EXCEPT FORM 15c) 

SOURCE: Department of Defense (Oct. 90). 
Conversion Tables: Armed Services 
Vocational Af2.titude Batte12 (ASVABi 
Forms 8-19. (DD 1304,12Wii. 



TABLE C 

CONVERSION OF RAW TEST SCORES TO 1980 STANDARD SCORE EQUIVALENTS 

RAW GS AR WK PC NO cs RAW RAW GS AR WK PC NO cs RAW 
0 20 26 20 20 20 22 0 45 57 48 45 

20 27 20 20 20 22 46 58 49 46 
2 22 28 20 23 20 23 2 47 59 50 47 
3 24 30 20 26 20 23 3 48 60 50 48 
4 26 3 1  2 1  2 9  20 24 4 49 6 1  5 1  49 
5 28 32 22 3 2  20 25 5 50 62 5 1  50 
6 30 34 24 35 21  25 6 5 1  52 5 1  
7 32 35 25 3 8  22 26 7 52 53 52 
8 34 36 26 41  23  26 8 53 53 53 
9 3 6  3 8  28 44 24 27 9 54 54 54 

10 3 8  39  29 47 25 28 1 0 - 55 54 55 
1 1  40 40 30 50 26 28 1 1  56 55 56 
12 42 42 3 1  5 3  27 29 1 2  57 56 57 
13 44 43 33 56 28 29 1 3  58  56 58 
14 46 45 34 59 28 30 14 59 57 59 
1 5  4 8  46 35 62 29 3 1  1 5  60 57 60 
16 50 47 37 30 3 1  1 6  6 1  5 8  61  
17  52 49 3 8  3 1  32 17 62 59 62 
1 8  5 4  50 39 32 32 1 8  63 59 63 
19 56 5 1  4 1  33  33 1 9  64 60 64 
20 58 53 42 34 34 20 65 60 65 
21  60 54 43 35 34 2 1  66 61 66 
22 62 55 44 36 35 22 67 62 67 
23 64 57 46 37 35 23 68 62 68 
24 66 58 47 3 8  3 6  24 69 63 69 
25 68 59 48 39 37 25 70 63 70 
26 6 1  5 0  40 37 26 7 1  64 7 1  
27 62 5 1  4 1  38 27 72 65 72 
28 64 52 4 1  38 28 73  65 73 
29 65 54 42 39 29 74 66 74 
30 66 55 43 39 30 75 66 75 
3 1  56 44 40 3 1  76 67 76 
32 57 45 41  32 77 68 77 
33 59 46 41 33 7 8  68 78 
34 60 47 42 34 79 69 79 
35 61 48 42 35 80 69 80 
36 49 43 36 8 1  70 81 
37 50 44 37 82 7 1  82 
38 5 1  44 38 83 71  83 
39 52 45 39 84 72 84 
40 53 45 40 
41 53 46 41  
42 54 47 42 
43 55 47 43 
44 56 48 44 

SOURCE: Department of Defense (Oct. 90). 
Conversion Tables: Armed Services 
Vocational Ae.titude Batte12 (ASVABl 
Forms 8-19. (DD 1304.12Wl{ 



TABLE D 

CONVERSION OF RAW TEST SCORES TO 1980 STANDARD SCORE EQUIVALENTS 

RAW AS MK MC EI VE RAW � .M. MK MC EI .Y§. RAW 

0 24 29 24 23 20 0 25 69 68 70 38 25 
1 26 3 0  25 25 20 1 26 39 26 
2 28 32 27 27 20 2 27 40 27 
3 30 33 29 30 20 3 28 41 28 
4 3 1  3 5  3 1  32 20 4 29 42 29 
5 33 37 3 3  3 4  2 0  5 30 43 30 
6 35 38 35 37 20 6 3 1  44 3 1  
7 37 40 37 3 9  2 1  7 32 45 32 
8 39 41 38 42 22 8 33 46 33 
9 40 43 40 44 23 9 34 47 34 

1 0  42 44 42 46 24 1 0  35 48 35 
1 1  44 46 44 49 25 1 1  36 49 36 
1 2  46 48 46 51 26 12 37 50 37 
1 3  48 49 48 53 27 1 3  38 51 38 
14 49 5 1  50 56 28 1 4  39 52 39 
1 5  5 1  5 2  52 58 29 1 5  40 53 40 
1 6  53 54 53 60 3 0  1 6  41 54 41 
17 55 55 55 63 3 1  17 42 54 42 
1 8  57 57 57 65 32 1 8  43 55 43 

1 9  5 8  5 8  59 68 33 1 9  44 56 44 
20 60 60 61 70 34 20 45 57 45 
21  62 62 63 3 5  2 1  46 58 46 
22 64 63 65 3 6  22 47 59 47 

23 66 65 67 37 23 48 60 48 

24 67 66 68 37 24 49 61 49 

50 62 50 

SOURCE: Department of Defense (Oct. 90). 
Conversion Tables: Armed Services 
Vocational Af!.titude Batte!:!. (ASVABJ 
Forms 8-19. (DD 1304,12WZJ. 



TABLE E 

ARMED FORCES QUALIFICATION TEST (AFQT = 2VE + AR + MK) 
STANDARD SCORE TO 1 980 PERCENTILE CONVERSIONS 

(After 1 Jan 89) 

STD Score Percentile STD Score Percentile STD Score Percentile STD Score Percentile 

80 to 95 1 40 8 1 85 3 3  230 76 
96 1 4 1  8 1 86 34 23 1 77 
97 1 42 8 1 87 35 232 78 
98 143 9 1 88 3 5  2 3 3  7 9  
99 1 44 9 1 89 36 234 80 

1 00 1 45 1 0  1 90 37 235 80 
1 0 1  1 46 1 0  1 9 1  3 8  236 8 1  
1 02 1 47 1 1  1 92 39 237 82 
1 03 148 1 1  193  40 238 84 
104 1 49 1 2  1 94 4 1  239 84 
1 05 150 12 1 95 42 240 85 
1 06 1 5 1  1 3  1 96 42 24 1 86 
1 07 1 52 1 3  1 97 43 242 87 
1 08 153 13  198 44 243 88 
1 09 1 54 1 4  1 99 45 244 89 
1 10 155 1 5  200 46 245 90 
I l l  1 56 1 5  201 47 246 9 1  
1 1 2 1 57 1 6  202 48 247 92 
1 1 3  1 5 8  1 6  203 49 248 93 
1 1 4 159 17 204 50 249 94 
1 15 1 60 17 205 5 1  250 95 
1 1 6 1 6 1  1 8  206 52 25 1 96 
1 17 1 62 1 8  207 53 252 97 
1 1 8 1 63 1 9  208 53 253 98 
1 1 9  1 64 1 9  209 54 254 99 
120 1 1 65 20 2 1 0  5 5  255 99 
1 2 1  2 1 66 2 1  2 1 1  56 256 99 
1 22 2 1 67 2 1  2 1 2  57 257 99 
1 23 2 1 68 22 2 1 3  5 8  258 to 320 99 
1 24 2 1 69 22 2 1 4  5 9  
1 25 3 170 23 2 1 5  6 1  
126 3 1 7 1  23 2 1 6  62 
1 27 3 172 24 217 63  
128 4 173 25 2 1 8  64 
129 4 174 25 2 1 9  65 
130  4 175 26 220 66 
1 3 1  4 176 27 22 1 67 
1 3 2  5 177 27 222 68 
1 3 3  5 178  28  223 69 
134 5 179 29 224 70 
1 3 5  6 1 80 29 225 7 1  
1 3 6  6 1 8 1  30 226 72 
1 37 6 1 82 3 1  227 73 
138  7 1 83 32 228 74 
1 3 9  7 1 84 32 229 75 
SOURCE: Department of Defense (Oct. 90). 
Conversion Tables: Armed Services 
Vocational Aetitude Batter:2. (ASVAB� 
Forms 8-19. (DD 1304,12Wl�. 
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