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Research Meoora.ndt.a 5~-2 

!NmUm.ATIOffSHIPS ~ A1ICID ~em QUA.LI:riCATION '!'Em' 
(AJ'q!'-3 Alm -4) SUB'fiSS'lt 

I. STA'l'l!IMKNT te THE PROBL1!M 

A. BACJ<DROUM> 

The Armed Forces Qu&lit1cat1on Test, A:l'ql- .5 &Dd Al'Ql'-.. vu oonatrueted tor 
use a.t the Armed l'orcee JxyS n1 ng Stations ao u inatrument for the selecticc at 
enlisted personnel and the allocation of this peraannel a.oag the Services. The 
construction ot the test vaa based upon the asau.ption that a combinat ion of 
verbal analogy, arithmP.tlc reasoning, spatial relatiODa, and tool uaage itema 
would result in e.n 1netrtaent having :exim&l '"'&l.id.ity f or ~rtonance in service . 

• 
During the item selection ph&& at construction, bis!!ria.l co~l.&tions -were 

obtai ned between each item and the reference test acorea of like and unli ke t ypes, 
but no attempt vae made to sepa.retely s core t he A7f;f,r subteata nor to make a 
st udy of their interrel.&t1onshipe . 

B. OBJroi'IV!S 

The objective ot t he present project has been to determine the relationabi pe 
among the separately aeored subtest s, end to at~ t he di~terences ..eng them 
for the various mmtal l evels. In addition to aeeking general pertinent 
informat ion, this project undertook the t esting of tvo specific hypotheses : 

1. That eigniti cant d1trerent1at1on occura, in terms ot a hi erarchy ot 
meaz1s through the mental graden, v1 thin each subtest . 

2 . Tbat the subteste cont r :lbute equally to the total score t hrough the 
tive mental grades. 

II. METHOD OF DftiESTIG.\TION 

The population vas canpoeed of a.l.l OONU8 men t aking the AYqt duriJ:le the 
months March through ~cember , 195~. The ~ answer sheets of part ot this 
populat ion were available in the Branch . This subpopula t ion conaiats of' ~ ot 
the persona clusified. i n Meni;a.l Gl"'&des 1 through IV (AF'll' puaera) and 1~ ot 
the persons classified 1n Grade V (AFQr f a ilures) . From this sUbpopulat i on ot 
JJit;tr. answer sheets, tvo sampl e were dravn : 



.,. . _., ._.. 

1. One ssmple cooa1ate4 ot 1000 AP'll'-3 an4 1000 Arql'-4 ansver sheet• vi.th 
200 in eacb Ment-.&1. Grad~ tor Kch torm. (Admini.-trative a eoepte-e answer ahe.ta 
vere not included--their ee<.~rea would pace thea 1n Grade V, although they ~ 
suppoeecl to be in Meutal Grade IV.) This is not a rectangular distribution 
becaWJe ot the uneq\&1. ass:1$nment c:rf percentiles to Mental. Grade• (See Table 1). 
This group vill be referred to u Sample 1. 

2. Sample 2 vas ccapriaed ~ 1000 cuea drawn tram Surple 1. The purpoae 
vas to cCC~p<>se a sample vbich had in each Mental Grade a ntBber CJ.t cases 
proportional t.o the n\Jilber expected oo the baaia ot the percentile scores vhich 
define the Mectal. Grade (See Table l). Fraa Sutple 1, cues wer~ dravn at 
randca tram each Mental. Grade until the tot&l.s in the "ft" col~ rf.IID&ined. 

Table 1 

Percent tie Percent 
Mental Grade Interval Inc.l.uded. 1f 

I 93 - 100 8 8o 

II 65 - 92 26 23o 

II 31 -~ ,_ 34o 

rv 10 - 30 21 2.10 

v 1 - 9 9 90 
IdOO 

B. VARI.ABUE 

1. The variable• with vhicb this project ie concerned are the raw soore~ on 
A.Pqr--, and -4 subtestl (verba.l, &rit~1c, tool l5e, e.nd SJ?!tial) and the 
total gq;r rav score ( t he eu;n of t& !'our sut>teit a corea) . 

2 . Each 1nd1 vi dual's antr'W'er aheet y:tel.ded t i ve s cores : one for each 
1ubtest and his total score. The scoring formula vas R - 1/~ . Negative as 
well as positive scores vere used . 

III. ANA YSIS AND RESULTS 

A. Thn!AL PROCEDURE 

Sample 1 'tffl.S ec red i n prf!I>d.Xati~~ . or &n&lys1e or variance (JIIUl.tiple 
classification design) &nd t hen was sorted into the folloving croao-claes1t1c.e.tions: 
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1. AF^T-J ens« and AFCT-1* caoes.    (lOOO In each group) 

2. Each of these two into the five Mental Crnrteo.    (200 In each group) 

"V    Raoh of these 10 groups,  at ran'ljm.  Into k eq'ia]  parts,  each part used 
aii the source of ^orcs for on6 aubt'-st.    (W per gr-^up) 

TtiiB fntahllched kO gi-cjpa of tJO casea ^ach,   In which no indivldial appeared In 
more thftB one gro-.tp or cell,    (fht ^O cells are conceptually arranged aa a 
2 x ^ x ^ cube.) 

B.      RK51JLTS 

1. bartlett's test for homogeneity of variance was applied to tht» hO  cells. 
This resultM in a^C2 of 566.9, representing a P of 1«M than .01, indicating 
heteropen«lty of variance. It io not a surprising outcome since this could appear 
solely HS  a result of the definitions (rangi-s included) of the mental grades. 
(See Table l). The effort to tranaform the data appeared to be unwarranted; 
the analyrslR of variance was completed, however, for sake of Interest. The .001 
point wau cet as requirtd for significance in the «xJbsequent analyaia. Table 2 
show« the me?jis of the conrponenta of croaa-classiftcatlonn. Table 3 showa the 
patterns of rrieans Lnvlved In the only significant interaction, subtestß with 
nental frades. 

Table 2 

MEArK OF SUBTB3T, FORMS, MENTAL GHAUBB, AND TOTAL 
(N -  2000) 

Classification Means 

Subteste (500 in each) 

Verbal 
Arithmetic 
Tool Usage 
Spatial 

Forms (1000 in each) 

AFQT-5 
A7QT-U 

Mental Grades (hOO in each) 

I 
II 

III 
IV 

V 

Total 

.i Pop 

HTIS    G.*ukl 
DOC TAB 
Uaarjioujiced 
Juclirication i^ 
By_ 

J'ü^trlhut.lQny, 

'    AvallablUt 7 Cedes 

i Avails nd/or 
Dlst special 

L?i ^ 
1 

15-2 
1U.6 
15.5 
15.1 

58.1 
58.8- 

92.8 
81.6 
62.6 
1*1.7 
13-5 

58A 

mm 



Table 3 

MEUB AND RAHDARD nNIATIOMB IX CBLLfl (F SUBTWr-NBRAL ORAMB 
CKBS-CIABBZriCATICfl* 

(la l»ch Cell I - 100) 

I n III IT V 

Nsena 

23-8 
23.8 
22.1 
23.1 

22.1 
21.6 
18.8 
19.1 * 

18. J» 
16.5 
15.1 
12.9 

10.6 
9.8 

13.7 
7.6 

Verbal 
Arlthaetle 
Tool Uwage 
8p»tl*l 

7.0 
2.8 

Standard Deylatl Mj 

V«i1**l 
Arithmetic 
Tool Ufc«ec 
Spatial 

1.3 
l.< 
2.U 
1-9 

2.1» 
2,k 

3.2 

V.2 

»♦.2 

5.8 
M 
5.2 
3.7 

• 2.9 
3.5 
5.6 
3.1 

*Thi« is the only Interaction Vhlch vaa rtatlotleally slgnifleant (tattad 
against Residual). 

2.    The result« of the first phase of the analysis are shown In Table k 
and Table 5. 

Table l» 

ANALYSIS (F VARIAIO Of AP^T 8UBTE9TS, MBMTAL GRAMS, 
AXD FGRMB -3 ARD -k 

Source of SUB of Mean 
Variation 8<iuaras df Square P Sl«nif. 

SAteste 
Oradas 
TOtWM 

1602.75 
100811.73 

lH.96 

3 
( 
1 

55«».2»» 
25202.93 

lit.96 

37.18 
1753.86 

l.cA 

■ 
« 

Interactions 

Gabtest» x Grades 
Subtests x Forw, 
Grades x Poras 
Subtests x Grades x Forms 

W723.88 
7.80 

1»7.36 
196.19 

12 

I 
12 

393.66 
2.60 

11.81» 
16.52 

27.39 

1.15 

• 

Residual 28169.02 1^60 1^.37 

Total 135575.69 1999 

•Significant beyond the .001 point. 
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Table 5 

AIW.YSIS fJr VAP.J..A.Hr:! C'6 MEifl!AL GRADIS SBPARA.m.l FOR EACH SUB'l'ml' - S:::t- t.: 

Gourc~ or 8'\.D ot Mean 
Sub teat Var:tR.tlon SquAre• d1" S~'Jarea T* 

Vel"bal BrlWt:I!.Tl }4464 ~ 8616.00 0.4.1...2 
:Utl:Ji 'l 6621 49') 13.,7 

'!oct, a.: "-lo85 499 

Ar1tiiD~ic Between 30872 4 ms.oo 6?6.-42 
Witilln 5648 4~ u.41 

Tot.•3.l ~20 499 

Tool Usage Bc..etve~~c 130'JC 4 3262.~ 152.16 
\t1thtn lo615 49~ 21.44 

'rotA.l 23665 499 

3pat1al Be"~"~en 27151 4 6787.75 6o8. 76 
ilii.rJ...n 5523 .. ~ 11.15 

- -
!c'ttll 32674 499 

*All., •• Fi'ign1t1caa;; be;>"''nd the .001 point. 

'· A new serit;~ of l!"'a ~on the pooling ot oot:s~icant 1..atf!l"a :tiona, 
vu caleu\&ted; but, beea.uae o! the large number at deg_!'ecs ot treed~Xl &'\'lrlla.bl.e 
1n tbe error tem, t.be Uttsrencea were al.Dr:>st ~cept!ble. 

~. The ~ or !:ubtest~ are ntatiaticeJ.J.y s1~f1t:aDtl.y 41ffenmt. 
Bawevu, t"':.l~oe di1 \· .. re-..r.!:to are not great 1 aa can be seer. 1n Table 3. 

"J. Mean.; of nen·t.a.J.. gra~ee are v~ d11'f'erent. Ttrl a i a to tJe expected 
frca Je?i :l.it:!.or..e c.;£ t ht;1r rang~a. 

c. Tt.e d1.1'fe:-ence of 0 . 7 betve&l torm.e is not aigz;.iticant. 

d. 'l'her·e ~s n very s ignit1<».nt intert\Ction betveen subtesta toDd JDental 
grades . Tl-.J. 6 ia cbs~-m.ble 1 n Tf4ble8 2 , 3, and 4 . 1'0:- ~~le 1 ae tP"'Ide level 
goes d.owr.., t.M l>I"'...Jl>OrL on o " total aeore due t.o the Too: trocc- aubtest 1.nc.ret".....aea 
from ~;, to '~ ( ~~rl.::JP) ~~5.ns ). The impli~.tion 1a t hat DOt onl.y vario,_u, 
ability ::_~yell!, t ·:t 0:.3o va:rtous hlenrch.i~&lt of t M nb:!. U tiett pl.aee men 1n the 
t e ve.re .. l n!ental ~ ~· ~~1 s. 



e. The other three interactions arc not significant. All three of 
them involve the forms classification. 

S». Tie results of th» other prlivlpa2 method of analysis, correlational, 
based on Sample 2,  are prenented in Tulle 6. 

Table 6 

Subteat 

MEANS, STANDARD DEVIATIüKS, AND TBTTOOORREIATronS 
OF SUBTESTS BASED ON SAMPli: 2 

(N - lOX^) 

Mean SD 
r's 

Trr?T 

Verbal 16.7 7.6 

Arithmetic lt.1 7.1 .So 

Tool OÜft 15,5 6,0 .58 .59 

Spatial 13.»» 6.9 .67 .71 Ml 

Total 61.7 '5.0 .38  .89  .65 .86 (.95) 

It can be seen in Table 6 that the range of intercorrelations extends from 
.38 to .80 (excluding r's vith total). The lower r's involve tool usage, as 
suggested by the earlier analysis of variance reculTi. The median is similar to 
the .5> cited for the Army Classification Battery. The implication of these 
findings is that the AFQT. like the AC3, ib measuring several abilities; although 
unlike the ACB. the APGff yields a single score. Since the AF(3T is not Intended 
to classify, it is a shorter test, and so can be expected to have lees reliability 
in the separate subtests. However, there is eufflclent differential perfonmnce 
in the AKQT to offer some assurance tliat men are not being screened on one 
tight cluster of abilities. 

IV. SUMMARY 

The interrelationships involved in parts of AFQr-5 and -h performance were 
investigated, using a sample of 2000 COHUS men. 

1. Analyslc of variance showed (in addition to significant mental grade 
differences) that: 

a. The suiter* <■. vere not equally difficult. 



b. There w&» an Interaction between the mental grade of Individual«, 
as determined by total «core, and perforaanee on the separate 
subtests. 

c. On all subtests there Is a hierarchy of swans through the mental 
grades, but this Is less evident for tool usage. 

2. Correlational analysis shoved AFOT to be operating as a screening 
battery. The lowest intercorrelatlon« were those with tool usage. 

PIR&ONNZL 

Prograa Coordinator: Dr. J. P Mundy 

Project Director: Dr. K.  F. Schenkel 

Statistical Adviser: Mrs. L. K. Burke 
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