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N _ ARMED SERVICES VOCATIONAL APTITUDE BATTERY: ITEM AND FACTOR o~
. -ANALYSES OF FORMS 8, 9, AND 10 ~ .
o> </
3 ‘; . 1. INTRODUCTION ) . .
. - . ’ T .
|

support of ‘the Armed Services Vocational Aptitude Battery (ASVAB). The ASVAB is used for selection and
classification of enlistees for the four branches of the Armed Services. , ’

' L}

" The Air Forci Hitman Resources Laboratory is the lead iaborato;‘y for research and develgpme(nt (R&D) in -

This battery is routinely revised in order to minimize test compromise, to replacegbsolete items, and to make
improvements based on recent information concerning validity- and psychometxic advances. ASVAB Forms 8, 9,
and 10 became operationaf in October 1980, replacing Forms 6 and 7. The new forms are comprised of 10 subtests,
eighiof which ar¢ powet subtests, and two of which are speeded. There re six distinct current ASVAB forms: 8a,
8b, 9a, 9b, 10a, and 10b. Each fogm containis four un'ique sets of itemns for the subiests included in the Armed .
Forces Qualification Test TFQT) composite. The AFQT subtests are Arithmetic Reasoning, Word Knowledge,
Paragraph Comprehension, and Numerical Operations. For the remaining subtests, only three unique item sets
exist, ope each for Forms 8, 9, and I'0. There, are three sets of unique items for the Mechanical Comprehension,
Mathematics Knowledge, Coding Speed, Auto-Shop Information, Electronics Information, and General Science

~subtests. For ¢xample; 8a and 8b versions contain the 3ame items for these six subtests. The order of items is
s¢rambled within each subtest. ° « v o ’ s o

LY
) . -

. . Y : ) ¢ . ~
Item selection for ASVAB forms 8, 9, and 10 utilized unpublished data on high school students. The
characteristics of the items and test factors should'be investigated based on operational infarmation. Thé objective

of this study is to describe the psyéhometric/ characteristics of ASVAB forms 8, 9, and 10. This report should
become a freference for fyture ASVAB-related R&D efforts. ' ’

PR

. . o
Twq of the most frequent methods of understanding the structyre of a test are through the use of item analysis
and factor analysis. Frequently, item characteristics and intended factor structure are specified by test constructors »
to build tests with desired characteristics. - . /

- \

-

ecific items or aggregates of items. This info’rmation is used to

selegt and ‘classify items, accept or reject items, ad modify items. Factor analysis is a more global procedure for

idefitifying structural components of a set of varigbles; in this case, test subdcale scores” Itis used frequently to

Y
L]

Bl - <

Subjf:cts and.Group’Formauo:_}n . Lt w %g/gy

Test responses were collected from a sa'mple of 19,359 applic.ants for enlistypefTin the military at 20 Armed
Forces Examining and Entrance Stations (AFEES). AFEES were selectgd?én the basis of applican! flow and
national representativeness. Each applicant took de form of the ASYA% and the Armed Forces Qualification Test-

. Form 7a (AFQT-7a) in counterbalanced l;axshion. Extensivediting to yalidate the accuracy of answer sheet
coding was performed and is docymented elsewhere#éce

B

© - . IL METHOD - .// ST

-




Abihity tests dsed for military selection and classHication are usually referenced to the 194} mobization base
of males. Female appllcaflls were deletéd fr(n'n&he tirrent sample. apd the remaining male sample was weighted to
produce a rectilinear distribution of scores on the AEQT-Ta. an earlier form of AFQT. which war riormed on mgles
< . and s no I(‘)ilgerggperational."rllis produces a yample with an ability distribution quite similar to that found in the
1944 mobilization base. Thus general compa‘rgon\s with ptesious analyses may be made. Table 1 shows the number
of subjects by ASVAB form administered. Pasitive weights were used for the factor analyses. while randonr’
deletion and duplication of subjects was, used for the item analyses. The random deletion and duplicatigl
procedure. while not as desirable as wciglg‘ls. accomplishes the weighting and permits the use of existing item
analytic software. Although its efficacy, is unknbwn, this latter procedure for the IRT analyses was used siuce no

proced'ure for weigl}!ed IRT item analysié exis

.F'Number of Subjeets by ° .
~ | ASVAB Form .

~

Number
. T - " of N

Subjects

2.620 :

2510 - .,

- 259 .. K ,
2,500

2.480 ’ ! e

‘ 2420 : ’

]

. . -dalt
. " lterp ;mf;sis © . s - . r
/{’V}/:" ‘ L . /(
. A L

= For purposes of this study. two types of item analyscs were used. The first was the well known classital or

“true score”” theory statistics of difficulty and disctimination. Gulliksen (1950) and others (see l)a?is,grl‘)Sl:
7 . Henryssan. 1971) offer detailed descriptions of the merits and drawbacks of these procedures. Also used were-the
* " more modern Item Response Theory,(IRT) item analytic indexes (Lord'& Noviek. 1968) based on the Bifnbaum
. (1968) three-parameter logistic model. These three parameters are a (item discrimination), b (item difficulty). and

' _ = c (ptobability of guessing) (see Ree, 1979, for a detailed description of these iterh parameters). Bothflypes of ~

“analyses were completed in order to describé fully the items and provide ‘information useful at both sifuple and
. « -

soplisticated levels.

-

- . ) ."
- B L3 . ' b . .
Classical analyses performed on the power subtests of each form included computation of item
- . o - f
item standard_deviations. and item correlations with total subtest score. Additionally. the subtest
A analyzed to provide estimates, of their first four moments (means. varignees, skew. and kurtosis) arj

Speeded tests were analyzed by investigating the first four moments of their seore distributions
A ¢

jcores wete
reliability.

.

. . H

omitted- responses.

' - Ttem Response Theory analyses were conducted in accordance with past experience (Reeq 1979) for the power

ifﬁoultios. ’

* tests only. A local modification to- Urry’s OGIVIA procedure (Cilgél. Schmidt. & Urry, 1976) ;w{’as' used. The,

\

for speeded tests exists which does not violate the unidimensionality assumption of, Item Respo?sq Theory. Test

information curves (see Bifibaum. 1968) were computed for hch power subtest in cach form. | .
- . ! . L 4
.oy .

Lo . ’ , . -

) i .
Y 8

L~ - . ) ‘(4
ERIC | \ ‘
.. . e

modificatipns affect only input. oulput. and item-linl\(ing and do not affect esjination procedures.‘No prgedure.'

.
&
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¢ Factor Analysis .« - BT . . .
- - Tt v . ’

Previoas forms of the ASVAB have been subjected to factor analyses-to search for structure (Fletcher & Ree. T

1976: Sims & Mifflin. 1978) or to develop composites for measurement of particular al)i.lii‘xes (Fischl. Ross. & = -

. McBride, 1977). In at least two prior analyses. the verbal: clerical speed. quantitative, ard technical information ; *

factors have been extracted from the previous set of ASVAB forms. The, current effort was confirmatory in nature.

1
.

' Tl_ler‘e are many procedures which can constitute ‘a-factor analysis. There are no wrong procedugs. just
- procedures that are more or less desirable. In the past, ASVAB has usually been factor analyzed at the subtest level
¢ . (Fisthl, Ross. & McBtide. 1977; Fletcher & Reé. 1976). The current study used this procedure and factored the test
with scores from the AFQT-7a as a reference. AFQT-Ta was the test to which the ASVAB composites were equated :
: * (Ree. Mathews. Mullins, & Massey. 1981). The principal components of thc"mgtri} yere factored using the .
“traditional squared multiple correlations” (smc) in the principal diagonal and using imercorrelutions as the off- L.

. diagonal entries. Varying numbers of factors were extracted and rotated. both orthogonally to the Varmiax -« .
criterion (Kaiser. 1958) and obliquély (Kaiser-Harris Type 2) to_a sohution (Harris & Kaiser: 1964). <

. .

Fletcher and Ree (1976) extracted four factors accounting for 69%’of the variance in hi{:h school ve_rsfns of

- ASVAB (Forms 2 and 5). T_h’ese faclors were rotated to a Varimax solution and interpreted as “techhical

. S information.” "S(:Ilolusti(“.‘information" (verbal and'quanrtilati\(- tests). “attention to explieit rules” (speeded st

. tests). and “spatial perception.” Using the same ASVAB Form 5 data. Fischl.et al, ff‘)TT) obtamned five factors but
employed an oblique solution. These, unnamed factors were described as comprehension of verbal matetal, .aLwed'
and acéuracy, quantitative and abstract reasoning. spatial-mechanical? and automotive-shop information. The

“current study, will attempt to confirm the similarity_of the previous ASV AB structure and the structure of ASV AB ‘

" * Forms 8. 9. and 10. ° N . e :
* » < \gf, . ’ ) - , . - ) \ ’\\

N R ) | ’ Id - * M

-~ . . . N c . N "

s . . Hi. RESULTS AND DISCUSSION s ’ !

. . * Loalte - L3
. s - .

* Item Apalysis ) b oo ..

Classical item analyses of the subtegt3-are presentedsin Tables 2 through 13. The classieal test and item
»  statistics show the likg-named tests among the six forms are generally equivalent in the AFQT+7a straufied sanples

‘ N N . . . K ° . ¥ . 3 - .
. urtérms of meang and standard deviations SDs)? Most of the iterms are above a difficulty of .50. makmg for a .

TP o =L e h . N,
relatively ‘easy set of.$ybtests: this is generally confirmed by the indeves of skewness (Tables 2 throagh 7): The

-

. ekeeption is the Mathematigs Knowledge (MK) test whieh agpears'to,l)e substarrtially more difficult than the others.

- A

Subtest reliabilities (!(R-2T)Z. which are alsé in T{bles 2 through' 7. arg all .80 or above. . - .

© * Table 2. Subtest Analysis of ASVAB Form 8a i >
' ) ~ ..: l‘ \ L - °

. . N . - ’ N . L . M ¢ -
R T = - —r— o
- : A * * Number ° ° - ) . .
' . . . . of « ’ Y. R .
C "Subtest lems *©  Mean * SD T " Skew Kurtosiy Reliabiliy o
s ’ - M - T = .

" 0 T - T v e, 5 N~

- . - €

General Science (GS) 25 16.10 505 /1 +30. - 69~ . 84 ‘
~ Arithmetic Reasoning (AR) = . 30 1782 ~, N7 05 ' 108 790 . ,
Word Knowledge (WK) ' 35 25.72 7 .7.60° -‘—‘8;0 . =31 ) 92
" Paragraph Comprehension (PC) S 151052 ,340. ‘-8 e 80

. * Numerical Operations (NO) . 50 35.35 10.28 -:.4? - -38 S * . L
« Coding Speed (CS) o 84 42.64 15.15 16 T .—02 . ox :
Xuto—Shop Information (AS) . 25- -16.20 5.86 -.48 =61 - :88 N
Mathematies Knowledge (MK) ' 25 12.36 . 5.95 41 S 87 .
" Mechanical Comprehension (MC) . 25 .. ,.1550 - 5.61 -32% 82 r 86 -~ .
Electronics Informgtion (ED) 20 12.28 4:42 ~-.41 ~.72 .83 -

- -.,' ‘_

*Internal consistency reliability not tomputed for speeded subtests. g . < e e
. B AR .

L 1 .
. . ) . ..




* - - \ 3 »
- - ’ I ’_ ’ -
, ‘ . ' [N -
: -, . Table3. Subtest Analysis of ASVAB Form 8b
! ‘ : .o . - v
. ; Number . V, .
T " Subtest . Items Mean . ' S ~.  Skew Kurtosis Relial'):'lily
; T - T NP T DA
.- General Science"(GS) 25 1592 . 5K -3l -61 - .85
T2+ 7 Arithmetié Reasoning (AR) . 30 18.52 o 741 . =dl o =LI0- 7 - 91

e

.24.60. 1.74
3.39
10.14
15.41
5.84

5.93

. Wd‘!;diﬁbwledge'(WK) ‘ ~F
oo Pafég;aﬁf?ﬁ@‘g@prghension (PC) -
. _ Numerical Qpétations (NO)
¢ - Coding Speed (CS) '
-=Auto—Shop Information (AS)
Mathematics- Knowledge (MK)
- .Mecha‘zlical Cogip'xehension (MCY
Ele%@ﬁbs Information (EI)

12.19

4.45

5.68 -

T _ 69
-.65
.63
~19,
-53
. 49
-2
-.38

-4l
-41
-.01

] O

-.59

© =5

-91
-5

., 92

80
*
*
88 -
87
86
.83

573
732
- 187

1552 -

" 1822~

22

R 1)
35.04% .
4278

! "‘116.71

- 1242

. -General Science (GS) - L 25 T
Arithmetic Reasoning (AR) | e300 -
- Word Knowledge (WK) - - Sov835
- Paragraph Comprehension (RQ)-~ <~ 15
. ' Numerical Operations (NO) ~~ . %+, 50
.7+ - Codiny Speed, (CS) . . BE:
o Auto-—.Shop,hif:orméﬁdi;\(AS)" . 25.
25 .

- 585
~-+  Mathematics Knowledge (MK). ° °

5,88

356
10.70°
15:22

=29
-.08
- -53
T -40
.62
T =17
-66 "
43

<

-.88
-1.09
—.64~

. -85
' : -.18

A3
-:26
-.63

.88

L‘/'

%
*Internal cousistency reliability-not computed for speeded subtests. .
) ey oT .' notede
\-‘ . ! 1 ’ N
< . . - . un
. ERN .
J L .?:!'.. -* .
k N ! . K v %
P ~ - » o . N
! ) A .
* > 0 "o
. T SN
& . o
R [ °
e , Gt . .
, & ,Table 4. Subtest Analysis of ASVAB Form 9a
& - . . Lot . A (
N . ; . t ,
’ "!‘:’)}fwi e . Number:~
: Ry otk : ~ e of . ~ . .
L. S , ,0" ) ~ e N L. o . \ . e
e B Subtest RIS © U Items Mean SD . Skew Kurtosis® Reliabitity
> ' . " me . v rtos! B .
S - - =21 - .
. . . - - )

S0

*1.92.

‘;,»«

N=A %*
» *
- .89

87

" . Mechanical Comprehension (MC) .. - "Te5 71529 5.51 -.34 -.62 85
.~ .. Electronic Information (EI) 20 . 1265 % 426 =37 -4l T 82
4 7 . - T A - T -t g .
. ) e ﬂll!erna.l consistency_" rt-liability not _cKmp‘u}éa for s‘peedéd sql;!esls. . . e
e S . . : - X .
R - N '_ a - T
.i’ ' ‘ N . i_u' -
, 13 ~ ,
=y - K ;
Lo e 0 . -
. -t )
'n':_ o .

81
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TN v+ Table 5. Subtest Analysis of ASVAB Form 9b . . K
] Number . . . o
. PR AN of - fo e . .
~+J1  Subtest Items Mean Sh Skew Kurtosis Reliability
v 3 o . v .
General Sclence (CS) 25° 15.49 5.70 ~.25 - =91 .87 P
* Arithmetic Reasoning (A*B) ©oo 30 18.43 721 '-.03 -112 91 .
rd Knowledge (WK) *© 35 24.83 7.89 -.67 -.52 92 c
’f\"z[z;graph Comprehension (PC) _ 15 10.41 3.33 =74 -.18 .80 —_
merical Operations (NO) ’ T 50 3473 (1037  -50 -25 *
Coding Speed (CS) . 84 ., 43.04 1466 ° -.14 ".07 *
Auto=-Shop Information (AS] 2% 4 1675 ‘573 -52 .50 81
Mathematics Knowledge (MK) 25 < 12.27 76.02 51 -.65 .88
Mechanical Compreéhension (MC) 25 1526~ 5.29 -.23 -.72 84
_ Electronjcs Informatipn (EI) ' Q120 12.72 4.07 -.35 -.35 ' .81
- “*Internal consistency reliability not computed for speeded subtésis. :
Y. ﬁ’ b
Table 6. - Subtest Analysis of ASVAB Form 10a
S . A
v Nuz)fbﬁer . ) ) - .
Subtest Items Mean SD | Skew | Kdr!oais Reliability
‘ . ] * /
*  General Science (GS). 25 15.49 5.33, -34. .. -.63 86 - .
. Arithmetic Reasoning (AR) . 30 19.12 6.97 .17 -1.10 90
~*Word Knowledge (WK) - 35 24.20 8.09 =39 -.87 .93
" Paragraph Comprehension (PC) 15 - 10.10 3.86 -.51. -.81 84
- Nunrerical Operations (NO) « 50 35.80 10.12 -57 . -4 *
. Coding Speed (CS) 84 437 15.25-—-.12 01 *
Auto—Shop Inforziation (AS) 25 16.59 567 .. .=.57 -4 87 '
Msthematics Knowlédge (MK) 25 13.35 5.65 , ,‘3{3 ) ,—.86 .86 *
" Mechanical Comprehension (MC) 25 - 15.43 5.48- -29 =72 .86
Electronics Information (EI) 20 12.70 416 ' -.52 =21 .81
*Internal consistency reliability not computed for speeded subtests. ' K . .
i . \ ) : ’
. v N ‘.
- . o . . c.
N - -
. L4 ) IS K]
- . : - “S" ) "? -
< ‘ . - o . ", . - ’%mu;i
RIC - % R :
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Table 7. Subtést Analysis of ASVAB Form 10b e .
- - . 4 ) c & - - . . s - >
o Ly Number T . C
Seblest . llemos ’ Mean sp Skew Kurtosis . Reliability
General Science (GS) . 25 ‘1546 . 543  -.35 .70 86 "
Arithmetic Reasoning (AR) 30 18.24 7.26 -.08 -1.13 91
Word Knowledge*(WK) - . 35 2441 790 ©  -.53 -.13 92
}Paragraph Comprehension (PC) . 15 10.61 . 3.24 -69.~ . =32 .80
Numerical Operations (NO) 50° 35.26 10.53 -56 =20 *
Coding Speed (CS) - 84 . 4333 14476 -.05 11 *
Auto—Shop Information (AS) » 25 16.66 5.69 -53° =90 .88
Mathematics Knowledge (MK) 25 13.32 5.89 .30 -.89 87 .
Mechanical Comprehension (MC) 25 15.13 5.47 -.23 -81  + 85-
Electronics Information (EI) " 20 12.35 411 -~ -43 - .-28 80
| : , -
*Internal consisle){cy relial‘)ilily not computed for speeded subtests. ! : . .

" The item discrimination index values shown in Tables 8 thl‘-ough 13 are all quite.high (only*El is below .30),
with the majority between .60 and .99. These values are slightly overestimated for the shortest subtests, as no

correction for overlap was applied. Because ll but two subtests are long enough (25 or more items) to };e not

measurably affected, corrections were deemed unnecessary (Cureton, 1966).

° -

Table 8. Item Analyfic Statistics for ASVAB Form 8a -

s

4

Number of Items in Range N
’ Difficulty Discrimination
; Number R (p) &) biserial
of - : :

Subtest . Items 25-.49 .50-74 .75-99 J10-.29 .30—:59 60-.99

-, 4 M . , N

* General Science (GS) 25‘ 6. 11 8 0 10 15

Arithmetic Reasoning (AR) .30 10 15 5 -0 3 27

Word Knowledge (WK) : 35, . 2 - 14 19 ] 4 31

Paragraph Comprehension (PC) 15 1 8 6 0 2 . 13

" - .Auto-Shop Information (AS) -2 3 17 5 0 <4 21

Mathematics Knowledge (MK) 25 14 9 2 0 - 7 18

Mechanical Comprehension {MC) 25 4 16 5 0 9 16
Electronics I‘nformation {EI) 20 6 -, 7 7~ 0, 7 13 °

-~ N . ;{
-/ ‘ - # .
o, . ) . e ’ ; .
L]
) . - * be g ) A
. ' * b
o - 15
S -y L 12 - e
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Table 9. Item Analytic Statistics for ASVAB Form 8b

r

LIS }
v 4

N

-

Subtest,

b e,

»
£

Number of Items in Range

\D\ifﬁéuhy
®)

&

Dlscnmmauon

i) blsenal

25-.4
%

50-.74

7599~ -

10229

30-.59 .60-.99

General Science {GS) )
Arithmetic Reasoning (AR)
Word Knowledge (WK)

Paragraph Comprehension {PC)

Auto—Shop Information (AS)

" Mathematical Knowledge (MK)
Mechanical Comprehension (MC)

Electronics Information (EI}

-

°
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. Tqble 10.

¢

Item Analytic Statistics for ASVAB’ Form 9a

%, Subtest

Number of Items in Range

Number
of

Difficulty
®)

Discrimination

&) biserial

* Itenis
.

s .25-.49

50-.74

75-.99

J10-.29

30-59  .60-.99

General Sciencé (GS)
Arithmetic Reasoning (AR)
Word Knowledge (WK)

.iParagraph Comprehensnon (RC) .

Auto~Shop Information {AS)
Mathematics Knowledge (MK)

* Mechanical Comprehension (MC)

Electronics Informahon (EI)

i

-

—_
QAU R R W 0

0y

10
15
17 -
7
14
8
15
6

© LW 3 1R~

-

r

,._, .
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+Table 11. .Item Anarytic Statié:is:s for ASVAB Forni9b “‘1

x

Number of Items in R;mge'

Difficulty .
® . C . -

50-.74

Discrimination
&) biserial

- <

25-.49

4
-

& Subtest

T5-99 .. 4l0=29  30-59  .60-.99
F e, .

E
k]

oo

Generil Science (GS)*
Arithmetic Reasoning (AR)..e
Word Knowledge (WK) .
Paragtaph Comprehension (PC)

" Auto~Shop Information:{AS}
Mathematics Knowledge (MK) -
Meghanical Comprehension. (MC) =
Electronics Information (EI) .-

7

12
16
*17
6
14

9 .
17
6

J -

—
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“Ttem Response Theory Item Analyses

" Bach subtest was analyzed separately to estimate the ltem Respohsé Theory (IRT) item parametess. Tables 14,

2 . .
] .« ’. . . A i
o L \ PVl - ” ,
: Table 12. Item Analytic Statistics for ASVAB Form 10a
’ o s - ) Number of Items in Range
F » ’ - . . 'S
“ . . Difficuity Discrimination
. Number (p) - ) biserial
of *+ - — .
v« Subtest’ Items 25-49 .50-.74  .75-.99 J10-.29 .30-.59 .60-.99
e = " ..
. * ° - ? - - -
General Science (65) - . 25 + 8 11 6 0 T 18
Arithmetic Reasoning (AR) . 30 6 17 <17 0 8 22
. Word Kﬁbw]edge (WK) - ° . 35 1 14 14 0 :*;:é_.,o 35 r
. Paragraph Comprehension (PC) 15 0 m, 4 LU 14 -
Auto-Shop Information (AS) * * 25 L2 17 6 O, 73 22
Mathematics Knowledge (MK) 25 L1 3 & 10 15
_ Mechanical Comprehension (MC) 25 6 12, 7 0 10 15
Electronics Information (EI) 20 6 6 8 1 S5 - 14 ,
. ) * hd e
. & 4 ) o: = ' : .
_ . Table 13. Ttem Analytic Statistics for ASVAB Form 10b"
- ) .* Number of Items in Range
- v Difficulty Discrimination -
€ ¢ Number ~{p) T €) biserial
. . of : - - - - — >
. Sub I 25-49 .50-.74 .7 9 J0-.29  .30-59 .60-.99
. s ubtest tems ) ki\ 0 .
General Science (GS) .25 ; 12 .0 , 6 .19
Arithmetic Reasoging (AR) - .t 30 10 15 0 +5 25
Word Knowledge (WK) N 35 5 17 0 8 27
Paragraph Comprehension (PC) T 15 3 3 0 2. 13
Auto—Shop Information (AS) y 25 2 17 . 0 4 21
Mathematics Knowledge (MK) 25 13 10 0 S . 18
Mechafical Comprehension (MC) : 25 7 13 0 10 15
Electronics Information (EI)’ 20 7 6 0 7 13
= — TE . :
\ - ” . )
. ' :,g H
- ¢ : ©
'
& h

15, and 16 display the means of the three important IRT parameters of the’items comprising the various subtests,

by form.
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Lo Table 14. Means of IRT Item Parameters® for ASVAB-Form 8
- - - ’ '\kForm . /
- . 8a ) B
7 Subtest T B B - 3 Py
General Science (GS) . 149 -09- W23° 1.51 -.02 24
Arithmetic Reasoning (AR) 1.47 ©L12 A6 1.68 -.08 A5
Word Knowledge (WK) 1.48 -.63 22 1.63 -.47 16
Paragraph Comprehension (PC) 1.48. ~.34 .24 1.80 -.33 .26
Auto-Shop Information (AS) 1.46 -.22 .19 1.37 -.17 .18
Mathematics Knowledge (MK) ¢ 1.58 48 .22 1.58" .48 -.21
Mechanical Comprehension (MC) 1.37 .02 .24 1.38 .08 .24
Electronics.nformation (EI) 1.54 .10 .23 1.55 A5 .25
*Refers to item parameters of logistic models where a is the item discrimination parameter, b 1s the item diificulty parameter, and c is the
item guessing parameter. v ) )
Table 15. Means of IRT Item Parameters® for ASVAB Form 9 »
: . ° . Form
) T
¢ 9a 9b -
Subtest 2 b © a b c
General Science (GS). . . 1.51 -.06 .20 . 146 -.03 .21
Arithietic Reasoning (AR) . 1.55 .00 19 1.62 -.02 19
Word Knowledge (WK) ' 1.69 -4l 15 1.51 -39 A5
Paragraph Comprehension (PC) 1.73 -.18 23 2.05- -4 21
Auto-Shop Ihformation {AS) ° 1.57 -.35 A8 - 159 -.35 .18
. Mathematics Knowledge (MK) 1.67 38 .22 - 165 .38 19
* Mechanical Comprehension (MC) 139 07 .25 1.37 .09 .28
Electronics Information (EI) ' 1.66 -.05 .26 1.67 -.06 27

& . Refers 8 10 Mamelersiot; lggislic models where ais the item discrimination“parameter,’b is the item difﬁcully'parameler. and ¢ is the

—

itenf'guessing parameter.

, N . *
*  Table 16. Means of IRT Item Parameters® for ASVAB Form 10 L
- ~ ~ . ) »-: T‘:““u:‘ <,
~ v Form
- t. . _ 10a 10
. - Subtest . 2 b Ky F ) B P
. General Science (GS) . 153 ~.04 .20 1.54 - -7 =05 a8 T
*Arithmetic Reasoning (AR) 1.60 -0l .20 . 1.68 -.03 15.%
. 'Word Knowledge (WK) 1.80 ~42 A5 - “1.59 ~43 , .16
. .Paragraph Comprehension {(PC} 1:65 -~.29 16 1:60 -.26 .39
+ Auto-Shop Information (AS) * . 1.46 -.24 22 1.47 .—.26 21
* Mathematics Knowledge (MK) . - i 1.61 ©27 .20 “1.64, .26 .20
Mechanical Cémprehension (MC) : 1.39 01 25 . . 1.36 .08 .26
Electronjcs Information (EI) s, 1.62 -.24 22 , 1.56 -.07 s 24

*Refers to item parameters of logistic models where a is the item distriminatjon parameter, b is the item difficulty parameter, and ¢ is the

item, guessing paraneter,”
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. . Figures 1 ;hrough 8 slfgm: tl.le test information curves for ASVAB Form 8a subtests. This forin was selected to’ "

) represent all six forms since the IRT analyses of its items are generally representative. The horizontal axis "

. represenis theta, the ability estimate. The vertical axis represents test information. Test information is an IRT
analogue to classical reliability. except that.it is superior as it offers a value at any score point. It may be thought of
as a rqugh conditional reliability. Note that all subtests with the“exception of Arithmetic Reasoning and
Mathematics Knowledge have information curve peaks at or below the mean as would be expected in relatively

?

' easy subtests, L
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The General Science test information chirve has a broad and rither irregular shape. This is due to the
distribution of item b values (difficulty) and possibly to the violation of the unidimensionality assumption for this
heterogeneous subtest. The peaks observed in’the other subtests appear to reflect ‘the distribution of item b
parameters. The information-curye for Paragraph Comprehension shows the greatest information per item which
may be spurious, s the a parameters (item discrimation) in-this_short subtest (15 items) are probaebly
overestimdted. This overestimation cannot be avoided in short subtests, so caution must be exercised in
interpreting all these curves, but especially Paragraph Comprehension. It should be noted that the heterogeneous

3ppeating 25-item Auto-Shop subtest, information curve shows ahout as much information per item as the
homogeneous appearing stibtests. Heterogeneity of these item’ types should have produced far less average
~ informagion per item. This verifies the efficacy of using the two types of items,as a single score. Finally, the
* relatively low irif&mation per item found for the Electronics Information and Mechanical Comprehension subtests
is interpreted as an indicator of test heterogeneity. It may be observed that information in most of these subtests is
better distributed for use with lower ability sexaminees than with higher ability examinees. The effects of this
situation remain te be itvestigated in validity studies. ‘ - o

N o 4 N
- - : ) . -
” *
. . . L e N . .

Factor Analysis - - ’ ) . o,

x

.

’

Three types of factor analysis were conducted on the data. The intercorrelation matrices are provided in

' - Tables 17 through 22. Inspection shows them to be generally similar. The first analysis was to factor the subtest

' . scores for each of the six forms. The second was to factor the subtests of the six forms and the total score on the
L -AFQT-7a; The third was to factor the subtests of the six forms and the subtests of the AFQT-7a: In"each analysis,
varying numbers of fattors were extracted and rotated both orthogonally arLd obliquely. Tables 28 through 28 show
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e ) v Table 17. Intercorrelation Matrix of A§VAB—8& Subtests and AFQT;79 Subtests and Total ’
' % ASVAB-8a - . AFQT-7a
* . v . . >
- Subtesi. ‘ GS AR WK PC NO- G5 AS MK MC El . WK7a AR7a TKJa SP-74 QT-7a
" Géneral Science (GS) ’ 100" - .
Arithmetic Reasoning (AR) . 71 .1.00 - , . .
Word Knowledge (WK) * .83 .70 roo - ’ b S
Paragraph Comprehension (PC) 740 82 100, : / ‘
Numerical Operations {NO) 48 59 52 .55 1.00 .
Coding Speed (CS) * 43 52 48 49 64 1.00 ' -
Auto—Shop Information (AS) D 60 7 .68 .63 40 42 1.00 .
Mathematics Knowledge: (MK) 65 79 62 .60 58 .51 .52 1 e’
. Mechanical Comprehensxon MC) Jl 69 67 64 -45 45 T /64 1.00
. Electromcs Information (EI) 78 68 .76 .69 46 46 .79 / 61 .15 1.00 - - i
Word Knowledge’(WK-7a) 81 69 89 .79 50 47 66 .61 .66 .74 .10 .
Arithmetic Reasoning (AR—7a°) 72 87 73 .13 61 53 .64 73 .71, .69 .73 1.00
Tool Knowledge (TK-7a) 57 48 51 49 33 .29 71 36 .64 .63 - .53 S53. L0 ¢ A
Space Perception (SP-7a) .57 61 53 53 41 39 5 53 .65 .55 BS54 - 63 .54 1.00
AFQT-7a Raw Total? .80 81 .81 77 56 S5 .76 69 .80 .79 ¢ g5 .88 ® 76. .82 1.00 -
2Not corrected for spurious overlap. Lot ;
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“Table 18. . Intercorrelation Matrix of ASVAB-8b Subtests and AFQT-7a'Subtests and Tzotal‘ -
ASVAB-8b RS ' < AFQT.7a ’
‘Subtest GS AR WK PC NO C AS MK MC .El WK-7a AR-7a  TK-7a SP-Ta QT-7a -
General Science (GS) 1.00 ‘ * J o -
Arithmetic Reasoning {AR) * 1 1.00 3 v .
Word Knowledge (WK) 83 .73 1.00 .
Paragraph Confprehension (PC) a5 .71 .81 1.00 , -
Numerical Operations (NO) S 64 56 .55 1.00
\ Cgding-Speed (CS) - 42 51 47 48 .65 1.00 b
. Auto~Shop Information (AS) .68 61 65 .62 .43 .42 1.00 L : “
Mathematics Knowledge (MK) 63 78— .62 62° 57 50 .53 1.00 : ‘ E
Mechanical Comprehension (MC) a1 69 67 66 47 45 .78 .63 1.1(7)0 s
Electronics Information (ED) : 6 66 74 69 45 M3 - 78 61 J5 100
Word Knowledge (WK-7a) 8l 71 9 80 54 45 66" .59;/ 66 74 100 e
Arithmetic Reasoning*(AR-7a) 73 88 76 13 64 S51° 65. 72 700 .69 .76 1.00
Tool Knowledge (TK-7a) 95 46 50 48 31 26 69 36 .62 .59 .52 .54 1.00
Space Perception (SP-7a) 56 59 54 53 .39 "\52 .53 .65 - 55 5577 62 ., 55 1.00
QT-7a Raw Tot4? P 80 80 81 77,57 4-9 050 67 19 77, .85 .89 767 .82
S - i - i

Not correcled for spurious overlap.
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* 4 Table 191 'Intercorrelation Matrix of ASVAB-9a Subtests and AFQT-7a Subtests and Total « -
K . &, e T w0
. - » 3 h . . ' - N _
. ’ Subtest a - gS‘ AR WK 'PC° NO , C§ " AS MK -MC- \ EI WK-7a- AR-7a TK-7a SP.7a QT-7a
' R 3 j - . * - » ,i » B ¢
. General Scjence (GS) \~ «  LOO *. ' . . ., - D ;
Arithmetic Reasoning (AR) N 73 Loo . N - N
Word Knowledge (WK) BT 0 . o . ‘o)
. Paragraph Co ension (‘PC) . -74° g2 .00 - N . ? R L ] RN
Numerical Operations (NO) - 47 \" 61 5l 053100 , . - K N
Coding Speed (CS) = - v AS56 49 50 .67 1.00 - S . 3 )
_: . Autox@hop Information (AS) o2 ,"73 4 7166 417 45 T R . N y N -
' ‘Mathématics Knowledge e ‘Q/BE&’.% ..65 .55 " 52 .57 J1.00 R T e o
'Mechanical Comprehensio (MC)‘\ 73:, 2V 69. 44 48 7T .69+ I. 00 AP T, TR
- Electromcs lnfonnatlon ( ? g 747 65 - 73 .67 41 45 80 6% 276" P . A . ’
Word Kpowledge (WK.7a. .82 7089 78 51 48. 69 .61 .67, .69 104, é,' o ? ‘
‘Arithmetie  Reasoning (AR-'IR) , 1> 8795 74 63 56 .67 4120 66 L7550 1000
.. Tool Knowledge (TK.7a) "~ - -  .58. .50 .54 <53 30 ‘32 .72~ 40° .62 ol ‘.54 .55 . 100 '
:  Space Perception (SP-7a] * ' 58 ‘7.63 57, 65 . .41 " 41 - ;55 38 65" ’ 57 .65 56 ,1.00
‘- AFQT-7 Raw Towl® o8 8L .83° 78 ‘56 .54 18 J1- ?6’\7)4 T8 89 - 1 .83 - 100
T ’% ~~ i " _ . 9‘ ] .- . - " v , - —
: “"’?‘»Noi corrected for spurious overlap, . Tea - ot SN L
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h e Table 20 Intercorrelatlon Matrxx of ASVAB 9b Subtests and AFQT-7a Subtests and Total REE
* QT “ . DI - - L e R
RN e T "ASVAB-9b - AFQT-7a ; :
ce Lot Subtest G5 AR WK PE NO.°CS AS MK.MC EI © WK-7a AR-7a TK-Ta SP-74 QT-Ta N
Foo 'ceneml'smi.se ©Gs)- -« 1007 o o ' ’ ; o
'ArithmeticReasoning (AR} - 1 1.00 ’ AN A -
. Word- ‘Knowledge (WK) . - 85 .74 100 . ? .
Paragraph Lomprehension (PC) .76 70 - 82 100 B o ¢
Numerical Operations (NO) .52 .64 57 .56 1.00 = , ’
"~ Coding Speed {CS) . . ° 45 54 50 49 .66 1.00 . . 3
B Aulo—Shop lnformatxon (Asy” - * .22 63 69 65 41, 43 1.00 - e {
_ Mathemaucs Knowledge: (MK}~ ..~ ~ .67,. .81". 66 .61 .59 .51 .54 100 ’ ;
,,_Mechamcar Gomprehensxon (MC) L1 68 64 46 45 .76 267 %i;()() N
Electronles Informanon (El) Tt 5 64 72 660 46 44/',,81 £.59 15, 100 S Ryoed -
o . [ . : . , N Rk
Word Knowledge/(WK 7a) "81..:69 789 17T B 4T .66 61 . .6 6977 100 X .
“'An netic Reasi oning (AR- 7a) J2 88 75-.71 65 52 65 .14 ‘70 L 65 J4. 100 s
nowledgtz](TK-'fa) 54 49 50- .45 31 31 71 .39 62 62 49 .52 T =100 .
'Space Pereeption, (SP-7a) . 57 61 56 .52@;443 42 .56 57 .68 .56 .56 64 56 1.00
- AFQT-Ta RawTowl® -~ ¢ 80 8282 7 52 71 1 80 .6 8 88 757 84 100 .
% . v, - % A, . . - s ¥
: *Not con'ected, for spurious overlap, * N :
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Table 21. Intercorrélx;ﬁon ‘Matrix of ASVA‘B-IOz; Subtests and AFQT-7a §ubtests and Total te
. B . ) ‘ . 4
' ‘ ASVAB-10a AFQT7a .
-~ Subtest o GS AR WK PC NO C AS MK MC EI WK-7a AR-7a TK-7a SP-7a QT-7a o
s ] ; / \ . .
General Science (GS) ~ 1.00
Arithmetic Reasoning (AR) .74 1.00 . ' : i
Word Knowledge (WK) 83 .75 1.00 .
Paragraph Comprehension (PC) J6, .72 83 1.00 =
NuineTical Operations (NO) e 49 60 51 .52-1.00 ) .
Codirig Speed (CS) 46 54 -50 52 .68 1.00 . . R S .
Auto-Shop Information (AS) . ¥ 66 .61 .65 61 .37 .42 1.00 . - .
Mathematics Knowledge (MK) 0 .78 68 65 .57 52 .51 1.00 ' .
Mechanical Comprehension {MC) a5 .73- 71 67 445746 T4 .69 1.00 .
" Electronics Information (EJ) =74 67T 73 67 43- <48 17T .63 .77 1.00 '
Word Knowledge (WK-7a) 81 73 8 79 50 48 67..63 .70 73 . 100 . .
. Arithmetic Reagoning {(AR-7a) a5 87 76 72 62 55 63 .73 13 .68 .. .76 1:00 . .
"Tool Knowledge (TK-7a) 57 51 50 47 .28 .30 .70 ~.39 .61 .62 .54 .55 1.00 - A
Space Perception (SP-7a) Y60 61 550 .52 39 40 50 55 .65 .54 56 .63 .56 1.00 ¥
15,0, AFQT-7a Raw Total® W 82 .82 81,75 54 52 14 69 81 .77 .86 .89 a7 827 100 .
Lo T, Not corrected for spurious overlap. g . 2 i
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o Table 22, Intercorrelation Matrix of ASVAB-10b Subtests-and AFQT-7a Subtests and Total ot
% N = .‘:‘; ¥ ."
, - "ASVAB-10b ) AFQT-7a
) Subtest - .65 AR WK PC NO CS.AS MK MC EI WK-7a AR-7a TK-7Ta SP-7a® QT-Ta
: General Science (GS) +1.00 . T

Arithmetic Reasoning (AR) 3. 1.00 N

Word Knowledge (WK). . 83 .73 1.00 . " ]

Paragraph Comprehension (PC) 6 73 .81 1.00 . >

, Numerical Operations (NO) .- 52 65 54 57 1.00 -

Cading Speed (CS) . 47 50 .50, .53 .69 1.00 . «
¢ * Auto-Shop Information (AS) 68 66 .66 .62 - .41 . 42 1.00 a R -
. Mathematics Knowledge (MK} 1. .68 68 .68 .60 .55 .55 LO0 g *

_‘M Mechamcau)ompréhenslon (McC) J5 °71 .71, 68 48 48 73 .72 100

Eleéuomcs Information (EI) 75 J2 72 67 4T 47 .15 66 .15 1.00 \

’ ° ' : ) >
s Word Knowledge (WK-72) ~ .82 Jr 89 78 55 48 67 65 .70 .72 100 * -
¢ " Arithmetic Réasoning. (AR-7a) a5 .87 .76 .75-°.65 55 .64 .77 £74 .67 6 100 2

Tool Knowledge {TK-7a) .55 47 49 46 - .30 .iz 67 40 61 .57 51 52 100

Space Perception’ (SP-7a) 59 62" 55 .54 de 54 58 .68 . .56 56 .63 56 1.00 L

W%QT 74 Raw Totala 82 .81 °81 A7 583 .76 .73- .82 .76 .86 .89 50 .83, LOO-

N Not corrected for spunous overlap. < o . ' '
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Factor Analysis of:ASVAB Subtests for F orm 8a
" (Oblique Soluuon)

Factor Loadings -Rankings

Subtest - , R m I m

w*

General Science (GS) - . 27 . 26
Aritlimetic Reasoning (AR) . A5 - 59
Word Knowledge (WK) -~ . 16 - 13
Paragraph Comprehension (PC) . . 12 15
Numerical Operations (NO) . .08 19
Coding Speed (CS) - . .20 .10
Auto-Shop Information (AS) . .68 04
- Mathematics Knowledge (MK) . Jd2 .62
Mechanical Comprehensign (MC) . .58 29
Electronics Information (EI) . .56

Correlation Matrix of Factors
[ R V'
It . .60  1.00 °

it 54 51 . 1.00

v 31 25 A5 1.00
g
Note. — Only factor loadings = .30 are ranked.

r ot

Fable 24. Factor Analysxs of ASVAB Subtests for Form 8b“
. (Oblique Solutwn)

NI
-z.

* Factor Lt')adings ’ . \ Rankings

Subtest ’ L i m°

General Science (GS) - . .28 -, .20
Arithmetic Reasoning (AR)  * - 15 7. .56
Word Knowledge (WK) - R A Jq2
Paragraph Comprehension, (PC) ., *. 5 :15
Numerical Operations (NO) ) & . 207
Codmg Speed (CS)- ) T,
Auto-Shop Information (AS) - o . .05
Mathematics Knowledge (MK) S . . 60
Mechanical Comptehension. (MC) . L . ©.25
.'Electromcs Informiation, (Ef) i 31 12

CorrelationAMatnx of F. a(?tors-

T 100

g ST L0y
m . - 5] 1.00° . .
LA 31\' ~33 - 507100 ¢

-ﬂ#




" . Table 25. Factor Analysis of ASVAB Subtests for Form 9a
(Obliqi‘fSolulion)

Factor Loadings ‘ Hankings ™™

Subtests . n -m 1l 1

General Science (GS) . . 56 . .18
Arithmetic, Reasoning {AR) . 21 56
Word Knowledge (WK) . 62 - 12
Paragraph Comprehension (PC) .. St .18
Numerical Operations (NO) . 04 L B0
- Coding Speed (CS) .
Auto-Shop Information (AS) - 16
Mathematics Knowledge (MK) . A2
Mechanical Comprehension (MC) . a1
Electronics Information {EI) ‘

Correlation Matrix of Factors
* . . ‘r"

I ..#1.00 s

I 58 1.00

II1 53 .52 1.00

Iv- o 31 32 .49 s 100

¢

g

Note. — Only factor loadings = .30 are ranked.

Table 26. Factor Anal)"sis of ASVAB §ubtesfs for Fbrrlriiyb
3 (Obligye Solufion) 4 . =

IS

Factor Loadings Rankings

Subtests - 1- 1 . nm. m

General Scierrce (GS) - ce . 21
Arithmetic Reasoning (AR) ' » 18
Word Knewledge (WK) . 09
Paragraph Comprehension (PC) . 10
'Numerical«Operatioi)s (NO) . 08
Coding Speed (CS) . 21
Auto-Shop Information (AS) . 65
Mathematics Knowledge (MK) . . 17
Mechanical Comprehension (MC) . 54
Electronics Information (EI) . .60

7

\, Correlation Matrix of Factors .
I 100
- 59  1.00°
m - 54 49 100
o Ivo T30 20 42" 1.00

. Note..~ Only factor Joadings = .30 are ranked.

-
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. Table 27 Factor Analysxs of ASVAB Subtests for Form 10a { '
et e (Obique Solution) ~f -
e « \\‘
Factor Loadings Rankings '
Subtests . . . I I - 1 v I I v
* " General Science (GS) | 30 41 21 —05 3 )
Arithmetic Reasoning (AR) ¢ 18 21 50 .23 . 2 .
Word Knowledge (WK) s 24 60 14 14 A ’ '
Paragraph Comprehension (PC). £ 22 .10 22 "2 . .
Numerical Operations (NO) A1, .03 15 .65 1
Coding Speed (CS) B =25 .01 04 .63 2
Auto-Shop Information (AS) a5 .12 06 =01 .
Mathematics KnowledgemK) B (R £ .57 22, - 1 )
Mechanfcal Comprehension (MC) .55 08 .38 -0l 3 A
Electromcs Information (EI) ¥ 67 7 14 .04 C
v ‘—-‘\ Correlation Matrix of Factors ~ » ' ‘
3
e 1,00 ",
Il 56 1.00 ;
11 ".56 7 57 1.00 .
S
SV 32 033 45 100 -y - A
Note. — Only factor loadings = .30 are ranked. . i !
- Table 28. Factor Analysis of ASVAB Subtests for Form l()b , [
’ (Oblique Sojution) R
Faclyor Loadings Rankings ,
Subtests ) . m W I mo v ‘
. . ' . * !4
~ General Science (GS) .29 T 23 50, -.05 3 /" .
* Arithmetic ReasoningAR) <13 .56 .19 22 2 /.
" Word Knowledge (WK) =~ o2 60 .15 1/ e
Paragraph Comprehension (PC) * .19 .16 -51 23 -% o
* Numerical Operations (NO) . - 118 .05 .63 / 1
Coding Speed (CS) " L2112 -02 .60 / 2
Auto-Shop. Information (AS) .- .69 .08 14 00 o
Mathematics Knowledge (MK) - foo-20 63 -3 .16 1 .
Mechanical Comprehension (MC) 51 .37 J4a -1 3 . 8
Electromcs Information (EI) @61 .17 20 .03 o
Correlation Matnx of Factors , i
I 100 ‘ ,
i 56 - 100 - o i
' .60 S5 1.00- : -
SIS 327 749 34 100 4o .
Note. — Only factor loadings = .30 are ranked. » r S
S ‘& ~ o -
€ - -
; ! .
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“Generat-Science (GS) « 55 .25 26 —.04 3 ’
Arithmetic'Réasoning (AR) - 20 .13 .63 fa . 2 1

v

the most int(;?pretable solutipns.(oblique) for thie-analyses of the sets of subtests. Following convention, loadings of
.30 or more were deemed significant. The percemage§ of variance accounted for were 73.3, 73.1, 74.1, 74.0, 73.6,

.and 74.3 for Forms 8a, 8b, 9a, 9b, 10a, and 10b, réspectively. The four factors obtained show a median '

intercorrelation of .51 with'a limited range, - .

The clearest regularit'y in the analyses is the consistent appegrance of a Clerical/Speed factor involving the NO
and CS subtests. Similarly, a factor with-PC, WX, and GS rg:presenting a Verbal Abi‘lities Tactor appears in each’
analysis as does a Mathematical factor always involving AR and MK. In Forms 8a and 8b, this factor appears*

without: MC. In-the other forms, MC is lightly loadedon this factor. Finally, there is a reasoriably consistent factor

measuring Vbca“t'iondl-TechnicaNnformation comprised of AS, MC, and EL

When similar analyses were conducted inclx'l’din.g the score on AFQT-7a, similar and consistent redilts were
observed (see Tables 29 through 34). The score on AFQT-7a loaded significantly (>.30) on three of the four *

factors. It did not load on theClerical/Speed factor. This is not surprising as AFQT-7a does not have any
comparable Clerical/Speed test items. L. ' -

, .

* Table 29. Factor Analysis of ASVAB Subtests and AFQT-7a for F;orm_B;x

: (Oblique Solution) . . ;. R
$ : —
\ ) R - Factor Loadings Rankings
.- - S o . . -
Subtests o1 n m v Ll | m v

Word Knowledgé-(WK) - a2 a3 138 1]
Paragraph Comprehension (PC), 62 .10 ds 017 2 .

*. Numerical Opetations (NO) ; 14 08 19 7 . 1
Coding Speed (CS) . ‘08 20 09 56 : e, 2
Auto“Shop Information ‘(AS) 24 68 .03 .00 , 1 *
Mathematics Knowlelige (MK) J0 L2 .61 18 < T2

‘Mechanical Comprehensioh’ (MC): .. J2 - .59 29 - 00 2 -
Electronics Information (EI) © .35 "--54 ~13 .02 5 *3 ,
35 .39 33 .06 4 . 4 3

AFQT-7a Total Score (QT-7a)
s o

Correlation Matrix of Factors ', : ; . »
. l 1,0Q . t rolly . . , . ,
| 61 1.00 o~
m .56 53 L0 = ,
Iv .31 25, 44 100 T~ . — . .
Note. — Only factor loadings .30 ‘are ranked.
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Table 30. Factor Analysis of ASVAB Subtests and AFQ;P 7a for F orm-8b .
A (Oblique Solutwn) "o
_a & - L L
« . Factor Loadings _ Rankings
Sublests 1 n_ .m v 1 T m:
Generil Science (GS) 2136 a9 05 . . ‘2
Arithmetic Reasoning. (AR) A3 20 60. AT . ~ 1
Word Knowledge (WK) . 16 © 66 .2 8 1 ,
Paragraph Comprehension (PC) .48 54 - 15 21 3 . i
Numerical Operauor{s (NO) 06 - .21 .59 N R
Coding Speed (CS) S 23+—-03 .00 . 58 , : 2
Auto-Shop Informatior (AS) J4 14 05 .03 1
Mathematics Knowledge (MK) . 15 08 .59 16 2
Mechanical Comprehension (MC) 64 11 26 01 2,
Electronics Information (EI) . 59 31 11 02 3 5
AFQT-7a Total Score T\?a)\. -39 , .36, 324- .06 4 4 3
‘ s ) ) ¥ . V 7.
Correlation Matrix of Factors . .
I 1.00 ' ) .
i 58 100 ° L
m 53 .53 100 )
IV 32 33 30 100 :
Note, — Only factor loadings .30 ate rinked. \
Table 31. Factor Analysis of ASVAB Subtests and AFQT 7a for Form 9a
/ (Obligue Solution) . % .
( o
' Factor Loadings . Ran;iﬁgs
Stibtests I mn ¢ .ﬂl ‘lv ! I . :!l 111 ._ v
“ . ‘ ) -
General Science’ (GS) ' 29 .56 18 06 ' - " 2
Arithmetic Reasoning [(AR)  * 120 59 ° 2l . y 2
Word Knowledge (WK) 23 63 7 0.1 .16 Lo =
Paragraph Comprehepsion (PC) J9 51, 8 21 .3 o
Numjerical Operationg”(NO)- 08 .03 J6  .65- : 1
Coding Speed (CS) . e .28 —04 Jo 61 " 2
Auto-Shop Information (AS) T4 06 07 .03 1
12 62, 6 Lo
oS00 36 . 00 3% a3
65 18 ° 14T 0L p) T
B 83 0 4 4 4
- . \\ 7
‘ ) . BY *"\ Y-
7, : . . R -
R gz;f":‘); /1': . 0‘
¢
’,1“ « & * ‘ -
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R G '5’ Table 32 Factpr Analxsls of ASVﬁB Subtests for AFQT-7a for Form 9b T
- - - »_“ ’ - - : . (Obhque Soluuon) IR B T _* C )
- - T s --'::"’? . - ~:" - . o . 2
. o o :/:_i‘._«‘:_*__-.‘,‘: s - 2 oy Factor Loacrings L PR Rankif)g_s
', bt ;: = ~suh§esz; ‘_‘ e ’*1_':5—- n’ SEUE | AR L I KO L
) Ceneral Stience (cs) S 64 19, 2 = 3. .o
Arithmetic Reasonizig (AR) ' '; ~~J-' ;) Rl 20_ S 589 06 - R
Word Knowledge (WK)/ Lt el 350 060 L8 - 06 1 o :
\ - Paragraph Comprehensnon (PC) o A N | .1.2 2 1 ’
Numerical Opgrations (NO} .20 .08 18 ; L 1
. . Coding Speed (CS} . 5021 - 05 " L ‘ 2
v Auto-Shop Information (AS), . 32 65 02, - 03 . 6 -1 \:
- “Mathematics Knowledge (MK) - .. . .11 .16 .61 '
* Mechanical Comprehensxon (MC) .17 .55 . .30 .—.03 3 4
Electronics Information (EI) 37 59 - .05 0{ ) 5 2
AFQT-7a Total Score (QT-7a) 38 36 . .33 N 05 4 4 3
(‘J;)rrelation‘Matrix of Factors e ) - - o .
1 1.00 LT, . : v
il .60 1.00 - : .
.- o 1
. - I 56 . .51 100 : o ™ ¢ s o
v 30 200 41 10O . ‘
.  Note. — Only t"a(?lir loadings .30 are ranked. . T
, <" "Table 33 Factor Anilysis of ASVAB Subtests 'and AFQT -7a for Form10a - -
b el r3 - (Oblique Solution) ; .
- v . s L & N A . - 7
: ‘. ) .. . R + Factor Loiin‘gsf o ~ . R ankings/’l *
" Sabtests I It m_ v L v
Geneiil Science (GS) 29 .47 ;26 ;.06 37 3.
Arithmetic Reasomng (AR) 16 .19 54 22 : C2
* Word Krnowledge (WK) ' 23 60 . 13 .15 1
. " Paragraph Corprehension (pt) ) 21 54 - 10 23 -2
‘Numerical Operations (NO) g1 .03 14 65 1
Coding Speed (CS) - . .25 =01 03 63 2
, Auto-Shop Information (AS) . 76, 100 06 -01°7 71
X . %hemaucs Knowledge (MK) LT 09 15 55 24 . .1
/ ‘ hanical Comprehension (MC) ©54 .08, 32 -0l 3 c3
S Electronics Information (EI) 67 16, .13 04 2
X . AFQT-7a Total Score (QT-7a) « 43 /.27 .33 .09 4 4
i - Correlation Matrix of Factors . w7 '
i C : . . -
A TR " S \ - ™
I 38 100 - S L : )
m - - 87 .58, 1.0 » . ‘ . ’
S\ (_g 32 . 34 .45 7 100, o S
} ! - . : P - )
" 'Note, = = Only factor, loadmgs =.30"are ranked . ’ / ‘ . N
I, , . v SRR C :

~
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. Tuble 34. Factor Analysis of ASVAB Subtests and AFQT-"& for Form 10b ' / .
> i ., ' (Obligue Solution) . - . Y,
. * A - Factor Loadings( Rankings R
Subtests . -1 pi Toom v | 1l ‘m v .
General Science (GS) - * <21 .23 Slo. .05 vo3
Arithmetic Reasoning (AR) N 59 J9 22 2
Word Knowledge (WK) ~. | A1 - 62 .14 , 1 -
Paragraph €omprehension (PC) . 18 - .16 “.51 23 R o2 :
.. Nunierical Operatio .s (NO) <12 18 05777 .63 - 1
* Coding Speed (CS) - - 22 U1 -0 .60 2
. Auto-Shop Infofmation (AS) .70 081 A4 .00 1~ - e
Mathematics anwledge (MK) .09 63! 14 17 o] AR
. Mechanical Comprehension (MC) S .39,. 12 -.03. 3. .
Electronics Information (EJ) . 60 . .16 “ 20 .03 2 (
AFQT-7a Total Score (QT-7a) - 40 33 31 - 07 4 4 4
Correlation Matrix of Factors ' ’ o .
I 1.00 < ! o «
i} 58 1.00 e . oo
‘Il 62. 58" 100 b ;
Iv 348 a4 VLogT. 5 - .

Note. — Ogly facior loadings .30 are ranked.

& The AFQT-7a coﬁta}ns four sets of 25 items measuring Word. Knowledge, Arithmetic Reasoning, Tool
Knowledge,and Space Perception. Factor analyses using ASVAB subtesis arid each set of 25 homogeneous items in
AFQT-7a were conducted (see Tables 35 throagh 40). As would e epected -these subtests loaded ‘on, the four
factors in a logical ntanner: Word Knowledge. loaded” on the verbal: factor, Arithmeti€ Reasoning on \l!le;

mathematics factor; and Tool Knowledgé on the vocational-technical factor. .
& oot - S L . . ‘ - ‘ . )
Table 35. Factor Analysis of ASVAB and AFQT-7a Subtests for Form 8a . © .
B i . bt (O‘I?quue Solytion) . A . -
y — —
, ’ e Faefor Loadings*. Raikings ..,
" Subtests . I n° m v ¥ LT
: - S ”
General Science (GS) Seoos1 a1, 24, f002 4 ~
Arithmetic Reasoning (AR) ~ .\ Y .18 67 1. A ’ 1.
Word Knowledge (WK) . a8 o, 1348000 | -
Paragraph Comprehension (PC), 59 <03 . .19 7 ] 3R . )
Numerical Operations (NO) RS L T PR L SO 1 e 58 Y 1
Coding Speed (CS) SN—le 2077 08 ¢ 57 . 2.
Auto-Shop Informatign (AS) e 20 ".70° -02 .01 2
Mathematics Knowledge (MK) J4 12 - i59 .19 v 2 :
,. Mechanical Comprehension (MC) LT 60° .28 -.01 e 3
" . Electronics Information (Ef) - 41 51 - 3» .10 04 *5 - ]
Word Knowledge, (WK-7a) PR VRN 15 01, M .
.. Arithmetic Reasoning (AR-7a) .22 25, .54 14 3
Tool Knowledge (TK-7a) , 13 a3 -02, =05 1 . -
~ Space Percgption (SP-7a) o 05 A5 - 34 03, . °5, 4,
C(')s,rrehtibn Matrix of Factors / C . Tl v ° -
x ‘ ’ l.m —-‘;_; '"‘A‘i: - ¥ - id ’:‘ [ s
I 53 ¢ 1.00 . L ~ E .
m_ . 5 - 49 100 W ) . ot CLs
Iv = . 30 % 22 ., 44 100" - -° = ~ " Lt
.. Note, — Only factor.loadings .30 are ranked, ~ ~ - \ ]
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% i Table 36. Factor Anslysis of ASVAB and AFQT-7a Subtests for Form 8b
: N . . . (Oblique Sqlution) "+~ .
. ‘; - . , " /
. . . . .
! Factor Loadings : Rankings
" - . . . /
. "+ Subtests S 1 noCom- w1 nm, m
e s , " . - ’ . ‘
y - . General Scicncc‘(QS) ' .58 25 22 -0l 3
Ce Arithmetic Reasoning (AR) S A8, 15 T .66 a4 %, 1
Word Knowledge (WK) . Y N {1 .15 A2 1 '
Paragraph Comprehension (PC) 56, .17 19 6 - 4 ’
Numerical Operations (NO) do0 1S 20 .57 . i
Coding Speed (CS) . \ * .03 .25 07 57 >
.»\ylo-Shop Information (AS) . . i 24 73 -02 - .03 1
Mathematics Knowledge (MK) N .10 A7 57 .18 - 2.
Mechanical Comprehension (MC) oS 16 .63 24 00, 3 5%,
Electronics Information (ED Al .52 09 02 ] 4 » 3K
g * Word Knowledge (WK-7a) - 4 A3 13 .08 2
“Arithmetic Regsoning (AR-7a) - 25, .23 ' 55 BEI . 3
Tool Knowtedge (TK-7a) i R LI 0t =13 2,
Space Perception (SP;7a) 08 44 35, =04 ¢ 5 4
"": g . . . . < )
+ - Correlation Mattix~of Factors
- - A ' 4 * - N
. ‘ L0 v , v
. n ., .53 1.00 - £ '
n ., Sl 49 100 - L
m 30 22 4L o
v ’\"'. PR siy'ofcj:;:;, Oniéi factor loadings =.30 are ranked. /
. - SR .. - . . » '
- : . - )
5 . - Table 37. Factor Analysis of ASVAB and AFQT-7a Subtests for Form 9a
' 1;:1*5 ¢ g (Oblique Solution) /\
- 3 ' ~ T
e, ’: p ' i - Y "Facto? Loadings Ran.l(dx‘l’gs
5 _ * Subtests o 1 m AV 1 1 1
General Science (GS) k 23 23 -l 3.
: ¢ + Arithmetic Reasoning (AR) o 19 A3 .64 A7 o 1
Word Knowledge (WK) 76 A2 15 .09 1 .
; Paragraph Comprehension (PC) .55 .16 .23 14 4
.. Nuinerical Operations (NO) }/ ' ; .09 A1 Y .62
- Coding Spéed (CS) ’ o . .05 24 C09 .58
©~ .. Auto-Shop Information (AS) o, 27 L 02 01 “ |
phf “ Mathematics Knowledge (MK) + 14 Al :63 4 . 2
. Mechanical Comprehension (MC)® A7, 53 - 34 -.02 - 4 5
Electronics Information (EI) . .33 S5 . 1z, 00 - 3
" . Word Knowledge (WK-Ta) ' ‘2 e a0 18 2
¢ “ _  Arithmetic Reusoning (AR-7a) . 24 7 .21 . 50 21 : g 3
Téol Knowledge (TK-7a) CoL 13 68 05 - -07 2
- Space Perception (SP-7a) 07 37 T4l <03, 5 7 4
Correlation Matrix of Factors \ . ‘ ) <,
L Lo .
-,'“*a . ‘ 1 : 1.00 ‘ 1 Y . L !
e 754 <100 ' 9 .. '
o i 52 49 100 . i ,
S v 0 . .23 4 10 W
§Y~‘ =, T&%. < — — ~ :
3 Note. — Only factor loadings .30 dre ranked. v 7 .
b « .o a
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Table 38. Factor Analysis of ASVAB and AFQT-7a Subtests for Form 9b
) * ' (Oblique Solution)

t
i

Factor Loadings . Rankings

- L4

p
Subtests . . L . 11

General Science (GS)

Arithmetic Reasoning (AR)

Word Knowledge (WK)

Paragraph Comprehension (PC)
Nimerical Operations (NO)
Coding Speed (CS)

Auto-Shop Information (AS)
Mathematics Knawledge (MK)
Mechanical Comprehension (MC)
Electronics Information (EI) v

Word Knowledge, (WK-7a)
Arithmetic Reasgping (AR-7a)
Tool Knowledge (TK-7a)
Space Perception (SP-7a)

Correlahon Matrix of Factors v
. » -
1.00
.50 1.00
46 41 1.00
42 31 .50 1.00

s

. Note. — Only. factor loadings .30 are ranked.’

.

o

Table 39. Factor :&nalysis of ASVAB and AFQT-7a Subtests Yor Form 10a
‘ . : "(Oblique Solution)

’ o

“Factor Loadings ’ ) ’ B}nkings

Subtests . 1. n - om - T m

General Science (GS) ' . 22
Arithmetic feasoning (AR) . 1
Word Knowledge (WK) . Jd2
Paragraph:Comprehension (PC) . 16
Numerical Operations (NO) 04. 18
" Coding Speed (CS) 31
Auto-Shop Information (AS)
Mathematics Knowledge (MK) ‘ 20
Mechanical Comprehension MC) . 4“4
Electroitics Information (EI) . . .55

~

Word Knowlédge (WK-7a) v : 21
%rithmetic Reasozfing (AR-7a) ' . 18
“ToolKaoyledge (TK-7a) ‘ . .66
Spi%’n;%ption {SP-Ty) - . . .
,Conehtiog,Matﬁx phFactors™ - .
.1 - Loo -

I ¢ .52, 7 1.00

e 5 54" 100

AR 20 3% . 100

* Note. -;; Only factor loadings .30 ar ranked,
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. i‘&le 40. Factor Analysis of ASVAB and AFQT-Ta Sub’tests for Ij‘qrn; 10b’

. &blique Solution)
W ¢ .
‘:9':","-‘ .. “‘ 7 - ) - ) .
" ) . Fictor Loadings  Rankings !
Subtests . c L 10w A RS T 1 v-
A . L3 \\ = N T " ]
. General Science (G5) a 4 .5?» 21 27 01 3 g
Arithmetic Reasoning (AR) J (18" 7 .14 ..63 A9 1 a“y
Word Knowledge (WK) . ) . 76 . .07 16 .08 1 . \
.. Paragraph Comprehension (PC) . .55 A2 23 Ry 4 X - .
§n Numerical Operations (NO) . a7 A7: 60 - 1
Y Codiog Speed (€3) 1 . . 01- 2 ¢ 09 5T - N 2
“ ? Auto-Shop Information (AS) - . 31 65 - . 01 ?‘ X902 6 2. L . -,
! Mathematics Knowledge (MK) . .16 A1 V62 a7 d 2., . ”
P Mechanical Comprehension (MC) et . 21 49 « - .38 .05 \ .3 5 > .
Electronics Information (EI) \ ) 39 AT ° RER .02_‘_ 3 N 4 .
" Word Knowledge (WK-Ta) N T R B o N
. Arithmetic Reasoning {AR-7a) . .26 20 Sk A7 o 3 . )
, Tool Knowledge (TK-7a) . 31, s -8 T g ERENY .
o .- Space Perc;pli‘?n (SP-'I'a) - .06_ 42 " .tf()' . =04 : P 5, ' 4 i g -
) . N . . T . . ~ S ‘v‘,“‘.‘ )
. Correlation Matrix of Factors —~ _ I . s e ., e
s 1. o - . . ]
. TR YRR X o . : L '
- - m .. .55 .53+ 100, : o » - e - . . 3 )
. samfy 30 20 42 00 . : RPN o
‘ . NP - & _ .
. Note. — Only factor loadings .30 are’ranked. . -
. 1 . , N . . . ’ . °
. . . N . _ _
- * R .
' ‘ : I N ¢ . .
{ ~? . ° .
\ 4 v . 4 %“ ! J P .
- . Y . )
. B . ° Ve “ R
® .‘0' R 3 -
. * - - .,' L) -
) ' . IV. CONCLUSIONS g
. § e '
s ' - ) . - &v’ A
¢ - - M « . . " .
Analyses were accomplished to evaluate the characteristics of ASVAB Forms 8a, 8b, 9a, %,710a, and 10b. As a
set, the data add evidence-to suypport the argument that ASVAB Forms 84 through 10b are quite similar to each
other in item characteristics as measured by both true score theory and’IRT analyses.
' ‘ ° . SR < 4
“The subtests are reasonably reliable, having coefficients of at least .80. Subtests are pitched toward the lower
_ ability range with the exception of the quantitafive tests. . ' ; i
P, P s . . - :, ' ‘ ) L
P € . Factor analysis was used to compare structure both within the new Forms and with previous ASVAB Forms. o
P : Factor aralytic results are similar across the” forms with a»;’fou‘f-factor oblique _solution appearing most s
- interpretable for all forms. This factor stiiicture. is generally similér to structures obtained for previous ASVAB
: tests. This is both expected and reassuring. - . . ’ , .
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