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ABSTRACT
The Numerical Operations (NO) subtest has
caused problems for the joint-service testing program:
since-it was made part of the.Armed Forces Qualifica-
tion Test (AFQT):in 1980. A new AFQT, in which the
Math Knowledgé (MK) subtest replaces NO, was
recommended by the Joint Service Selection and
Classification Working Group-in 1986. The purpose of
this research memorandum is to present percentile
score norms for the proposed-new AFQT in- the 1980
Youth: Population-and the scaling of the currént forms
of the AFQT to the 1980 score scale.
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BACKGROUND

£
Lt

(NP rr L it bt 2

. ———> The Numcﬁcal;Operations (NO) subtest was made part of the Armed Forces
Qualification Test (AFQT) in October 1980: when forms 8, 9, and 10. of the Armed
Services Vocational Aptitude Battery (ASVAB 8/9/10) were introduced. The AFQT
contained the Word Knowledge (WK), Paragraph Comprehension (PC), and Arithmetic
Reasoning (AR) subtests, in addition to NO-(AFQT = WK + PC + AR + NO/21). Since
1980, the NO scores, and resultant AFQT scores, have been found to be affected by the
design of test booklets-and answer sheets. A more serious problem is that examinees
can.prepare for the NO test and thereby increase their NO scores. Most of the increase
occurs at the lower range of ability.

The Joint Service Selection and Classification Working Group, which is respon-

3
sible for the development-and maintenance of-the ASVAB, recommended in 1986 that ':i:
the-NO subtest be dropped from the AFQT andreplaced by the Math-Knowledge (MK) ::':f
subtest. The new AFQT would then be defined-as: AFQT = WK +PC + AR + MK. E—f
o
The purpose of this report is to present.percentile-score norms for the proposed VA
new AFQT in the 1980 Youth Population and-the scaling of the-new AFQT in current }1
forms of the ASVAB-(forms 11, 12, and 13) to the 1980 score scale. Ke«.,wnr'-l.\ F ol fode “ey ":5 '.3,_:
,S/é HJ, homan MWQDIV”““\CQ- eew.Sohﬂol selec"w-\ﬂ————- E;?
PROCEDURE f
. [N

The data set used for constructing the percentile norms in the 1980 Youth ’

Population consisted- of scores from an administration of ASVAB 8A to a nationally
representative sample-of ‘males and females aged 18 through 23 at the time of testing
(called the 1980 Youth Population). The scaling of the new AFQT in ASVAB
11712/13 to the 1980 Youth Population was-accomplished using a-set of ASVAB scores
from applicants tested in-October and November of 1984 during the:Initial Operational
Test and Evaluation (IOT&E) of ASVAB 11/12/13. Both equipercentile and linear
equating gave very similar results; consequently the linear equating results were
selected.

£y T ¥ X [
,"r'l ‘x'r"Xi. ‘;}'w' 2"

17,

1. The NO score is divided by two and summed with-the other subtest raw-scores (number of items
correct). The sums of raw-scores are converted to percentile scores, and the percentile scores are used in
making personnel decisions,

P s o
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For maximum precision a large number of significant digits were retained at all
intermediate stages of the equating, Only at the final step were results rounded to
produce integer percentiles. -

RESULTS

® Percentile Score Norms for the New AFQT in the 1980 Youth Popula-
tion. The conversion of raw scores! of the new AFQT to percentile
scores in the 1980 Youth Population is shown in table I. The relation-

ship is smooth and orderly, as is desirable for a set of norms. These 2

norms are appropriate for use with ASVAB 8, 9, and 10, which are ’:

parallel to ASVAB 8A, and ASVAB 14, which is used in the Institu- -~

tional Testing-Program. _ b

N _ _ [

® Scaling of the New AFQT for ASVAB 11/12/13 to the 1980"Youth :
Population. wao—pew AFQT conversion tables were cuostructed: -One It

is for-forms 114, 11B, 12B, 13A, 13B, which are sufficienily similar to kK

each other that a-common table can be used for all of them. The-second '
conversion-table-is:for form 12A, which has slightly more ditfizult-items -

and therefore-warranted a separate table. The conversion-of new AFQT ';‘

raw scores to-percentile scores for forms 114, 11B, 12B, 134, and 13B L

is shown in table:II, and that for form 12A in table I1L. EC
RECOMMENDATIONS 7
v

® The norms contained in this report should be be used when the new i::

AFQT is-implemented. N

e For maximum precision subsequent forms of ASVAB should be-scaled %

to the 1980 Youth Population-using the six-digit cumulative frequency 2*_\

tables presented in"this report. . ¥

A

T

1. The AFQT is currently defined-as a sum of subtest raw scores. There has beer .ine discussion-of the ’
desirability of defining it as a sum of subtest standard scores. ;,
!
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TABLE I Eﬂ
CONVERSION OF NEW AFQT RAW SCORES TO PERCENTILE SCORES ﬁ}
IN THE 1980 YOUTH POPULATION FOR -ASVAB FORM 8A €§
- M\
Raw Percentile Raw Percentile %;
v score score score score M
=== mmesoesee- ———— ittt KA
.
1 0 41 14 EI;Q
2 0 42 15 &."ﬁ
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5 0 48 i8 AW
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7 0 47 20 l}_.:;
8 0 48 21 Kt
9 0 49 22 N
10 0 50 23 =7
; 11 0 51 24 >
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16 (o} 568 30
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] 18 1 58 32
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20 1 60 35
21 1 6l 36
22 2 62 37
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* 24 2 84 40
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26 3 68 43
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28 4. 88 46
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INTRODUCTION

The Armed Forces Qualification Test (AFQT) is the primary score obtained
from the Armed Services Vocational Aptitude Battery (ASVAB). The AFQT is used
by all services as the first screen to determine qualification for enlistment and for
historical tracking ofthe aptitudes:of recruits. Because of its-importance in evaluating
applicants for enlistment, both recruiters and applicants have a strong interest in the
level of AFQT scorés. Coaching-on the ASVAB tends to be focused on the subtests
that comprise the AFQT.

In October 1980, the Numerical Operations (NO) subtest was added to the
AFQT for the purpose of reducing cheating. NO is a speeded test, consisting of 50
items that involve addition, subtraction, multiplication, and division of one--or two-digit
numbers; the test has a 3-minute-time limit. In 1980, no one -suspected:the pitfalls of
using a-speeded test‘in-an operational testing program in which the same types of items
are administered daily to people applying for employment. ’

Since 1980, the ASVAB. testing program has been: plagued with problems
stemming from the NO subtest. As a result, tiie Joint Service Selection and Clas-
sification Working Group, which-has responsibility for the- development and mainte-
nance of the ASVAB and other testing procedures, recommended in 1986-that the NO
subtest be replaced in the AFQT by the Math Knowledge subtest [1].

‘Problems with the NO subtest-have been found to-arise-from subtle changes in
the format of the items-and the-type font [1] and- from the-size and shape of response
spaces-on answer sheets [2]. More recently [3], inherent defects in NO arising from its
usé¢-in an operational:testing program were documented; examinees can learn test-taking
strategies that inflate their test scores -but not-their underlying ability to work fast and-
accurately in the work-environment.

In addition to:problems with maintaining the accuracy-of the test scores, NO is-a
poor measure of general trainability [4], which-the AFQT is-intended to measure. NO
has little unique predictive validity for occupational specialty training courses, and its
usefulness tends to-beé restricted to-specialties in the clerical field. The limited useful-
ness of NO as a.predictor of performanc:., coupled with its inherent defects in an
operational testing program, render it inappropriate for the AFQT. The AFQT pro-
posed by the Working Group, in- which the Math Knowledge (MK) subtest replaces
NO,is superior as a-measure of -general trainability and in the:accuracy of its-scores.
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The primary purpose of this report is to present the results of norming the new
AFQT, defined as Verbal (VE), which is the sum of Word Knowledge (WK) and
Paragraph Comprehension (PC), Arithmetic Reasoning (AR), and MK, in the 1980
Youth Population. The equating of the new AFQT on forms 11, 12, and 13 of the
ASVAB (ASVAB 11/12/13), introduced on 1 October 1984, to form 8A of the ASVAB
(ASVAB 8A) administered to the 1980 Youth Population-is-also presented. The 1980
Youth Population serves as the reference for the ASVAB score scale.

-CONSTRUCTING THE AFQT SCORE SCALE

‘Procedures

AFQT scores are reported on: a percentile score scale. In the Department of
Defense testing program, percentile scores are defined as the-proportions of the popula-

tion-that score at or-below each raw-score. Accordingly, the cumulative proportion of
the 1980 Youth Population was computed. for each new AFQT raw score (reported to

six-decimals) and then-rounded to an integer, which is the-percentile score correspond-
ing to each raw score. No smoothing of the frequencies for-the raw scores or-cumula-
tive proportions was performed. However, percentile scores corresponding to the

‘bottom of the AFQT score categories (10, 16, 21, 31, 50, 65, and 93) was in one
instance forced by-moving down the nex¢ higher percentile-score. The reason is that
these percentile-scores-are widely used-in-classifying recruits, and personnel-managers
prefer to have percentile scores at these-values.

The new AFQT on forms 11, 12, and 13 of the ASVAB (ASVAB 11712/13)
‘wa$ equated to form'8A using applicants from the Initial Operational Test and.Evalu-
ation (IOT&E) for ASVAB 11/12/13 conducted in October-and-November 1984. These
applicants are-called the 1984 IOT&E group. In the 1984 TOT&E, form 8A was:labeled
13C; form 8A is used-as the reference:for equating because-it was administered-to the
1980 Youth Population. Form 12A- was-equated separately from the other-five-forms

(HA, 11B, 12B, 13A, and 13B). As is the practice for the current AFQT, which

gontains NO, the-latter five forms were-:combined and a common conversion-table used
for the five forms. The norming of the-new AFQT for each:form (114, 11B, 124, 12B,
13A, 13B) is presented in appendix A..

The general-procedure in-equating the AFQT was:first to compute the 8A raw
score that is equivalént» to each 11/12B/13 and 12A raw score. The range of raw scores
is from O through 105. The cumulative proportion of the 1980 Youth Population that
would have obtained each 8A raw score was computed -using linear interpolation.

2-
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Equatings were accomplished using both the linear and equipercentile techniques.
Details of the equating procedures-are presented subsequently for each technique.

‘Norming the New AFQT in the 1980 Youth Population

The cumulative proportions of the new AFQT raw scores for-the 1980 Youth
Population are shown in table 1. The proportions are:shown to six decimal places and
as integers. No. smoothing of the frequencies that-attained each raw score or of the
cumulative proportions was performed. The conversion of form 8A raw scores to
percentile scores is plotted in figure 1. Several adjustments, however, were made in the
final set of percentile scores:

e Following conventional practice for-the ASVAB score scale, the per-
centile scores were truncated at 99,

e The raw score of 71 was converted to-a percentile score-of 50, vice 51.
The percentile score of 50 is widely used in making classification
-decisions, and personnel managers-prefer to have a percentile score of
thatvalue. The shiftiin converting a-raw:score of 71 to a-percentile score
of 50 does not change the percentage of examinees who score at or
-above the median. ’

® The raw score of 46-was-converted:to:a-percentile score-of 19, vice 18.
This change was made because two adjacent raw scores (45 and 46)
‘would be converted-to-the percentile score-of 18 if conventional round-
ing practice were followed.

The percentile scores in table 1 are to be used-for forms 8, 9, 10-and 14 of the

ASVAB. Form:14 is used in the-Institutional Testing Program. Form:8A is the refer-

" -ence test used for scaling new forms of the ASVAB to the 1980 Youth Population.

Form 9 is used-for retesting inservice personnel and-is called the Armed Forces Clas-

sification Test. The six-decimal cumulative propomons can be used-for equating future
forms of the new-AFQT to 8A.

The cumulative proportions:for males and females in the 1980 Youth Population
are shown in table 2. These data.can be used for comparing male and female applicants.
and accessions to the potential supply in the current population.

.
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TABLE 1
CUMULATIVE PROPORTIONS OF THE NEW AFQT IN THE 1980 YOUTH POPULATION

Form 8A -Cumulative Percentile
raw score proportion score

1 .001052 0
2 .001094 0
3 .001130 0
4 .001189 0
5 .001169 0
6 .001232 0
7 .001413 0
8 .001605 0
9 .001649 0
10 .001649 0
11 .00188%7 0
12 . .002108 0
13 .002105 0
14 . 002733 0
15 .003012 0
16 . 003447 0
17 . 004469 0
18 .006112 1
19 .007858 1
20 .009953 1
21 .011860 1
22 .015821 2
23 .019517 2
24 . 023467 2
. 25 .028836 3
26 .033691 3
27 . .039062 4
28 .044980 4
29 .080616 5
30 .056731 6
31 .063638 6
32 .071615 7
33 .077546 8
34 .084758 8

35 .082910 9 ,
36 .098927 10
37 .107460 11
38 .118184 12
39 .123816 12
40 .131901 13

-4-
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TABLE 1 (Cont.)

A T g e | Wl A e S

', N Form 8A Cumulative Percentile
raw score proportio score
. 41 . 139978 14
42 . 149002 185
43 . 158462 16
44 . 167213 17
45 . 178880 18 )
46 .184738 19 .
47 . 193733 20
48 .208275 21
49 .218689 22 “
50 . 229271 23
81 .237897 24
- . .251203 25
53 . 262209 26
54 .272117 27
55 .284599 28
56 .299895 30
L-X4 .310825 31
58 . 322877 32
59 .336511 34
60 . 348383 35
61 .361121 36
82 . 373615 37
63 . 390123 39
64 . 404774 40
65 .420093 42
66 . 433347 43
87 . 448852 45 _
] 68 .461027 46
69 .477508 48
70 .492189 49
71 . 508667 50
72 .540164 52
73 .533398 53
74 .547743 58
75 . 5644860 56
76 .577183 58
, a4 .595509 ‘60
78 .613826 61
79 .831347 63
80 .646158 65
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TABLE 1 (Cont.) .
Form 8A Cunulative Percentile
raw score proportion score .

81 .662882 66
82 .879012 68
83 .693621 69
84 .708045 71
88 723670 72

1 86 737715 74 o
87 .753028 75
88 .768328 77
89 . 784039 78
90 .797256 80
91 .810570 81
92 . 823073 82
93 .840731 84
94 .855878 86
95 .871364 87
96 .8896835 89
o .90395¢ | 90
98 . 917760 92
99 . 933403 93
100 . 950002 95
101 . 964157 96
102 . 977846 98
103 . 989889 99
. 104 . 997310 99

108 1.000000 99 -
-6-
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TABLE 2
CUMULATIVE FREQUENCY DISTRIBUTION OF NEW AFQT FOR

T W T Y T

MALES AND FEMALES IN THE 1980 YOUTH POPULATION
|
Male Female
Form 8A cumulative cumulative
rav score proportion proportion
1 .000912 +001197
2 .000994 .001197
3 .001066 001197
4 .001066 .001275
5 .001066 .001278
6 .-001138 .001330
7 ..001324 001505 .
8 .001324 .001895
9 001324 .001984
10 -001324 .001984
11 -001592 .-002191
12 002021 002191
13- 002021 .002191
14 002527 -002945
15 002860 .003168
16 003397 003499
17 004679 .004253
18 006010 .006218
19 .007989 007724
20 010464 . 009426
21 013179 .010502
22 017657 .013321
23 021830 017134
24 027382 . 019434
. 25 032610 ..024950
26 037830 .029428 -
27 .043063 . 034942
28 . 049261 .040572
29 055985 . 045087
30 062811 .050469
31 070215 .058865:
32 077821 . 065223
33 .084053 | ..070845
34 .091063: .078285
35 099406 .086220
36 .-105281 .092384
37 , .112398 102374
: 38 119724 .-110448
: 39 .-129444 -118019 .
' 40 . 136916 .-126737
\
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Form 8A
raw score
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TABLE 2 (Cont.)

Male Female
cumulative cumulative \
proportion proportion :

. 144365 . 135461

. 151402 .-146530

. 161666 156163

. 171509 .162788

. 178653 . 172353

.185931 .183509

. 197248 . 194174

. 209925 . 206575

.219550 217802

.230185 .228330

. 237384 .238426

.251365 251036

.261878 262549

. 270710 273567

. 283215 286025

. 293871 .-306098

. 3029569 .318925

.312154 333310

. 323624 . 349783

. 333912 . 363285

. 344002 ~o78751

. 353806 -394015

. 369038 .411836

. 381308 428941

. 398436 442396

.411310 456042

. 422217 470192

. 437947 484795

.450869 504941

.466114 .519041

.477083 537164

. 489592 551647

.503546 564141

.8513243 583272

.531311 -598598

. 545463 809850

. 864362 627586

.580852 847783

. 597259 .666452

.610839 682530

20-




TABLE 2 (Cont.)

Male Female
Form 8A cumulative cumulative
raw score proportion proportion ’
81 . 628044 .698759
82 . 643072 .716025 v
83 .660141 .728099
84 .675198 .741873
85 . 690427 . 757905
86 .706530 .769831
a7 . 722925 .784029
88 .735754 .801873
89 750161 .818928 j
80 .764861 .830618
91 .776356 .845805
92 . 790436 .856685
93 . 809579 .872813
94 . 825293 .887376
95 .839800 .903869
96 . 860762 .919470
o7 . 877579 931117
98 .89479%7 . 941409
99 . 917095 . 950199
100 . 934172 . 966303
101 . 952447 . 976218
102 . 970629 . 985382
103 . 987790 . 992062
104 996889 997744

108 1.000000 1.000000
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‘Equating the New AFQT on ASVAB 11/12/13 to 8A

-On 1 October 1984, forms 11, 12, and 13 of the ASVAB were introduced. An
IOT&E was conducted in October and November 1984 to evaluate the accuracy of the
score scale for ASVAB 11/12/13. Form 8A, labeled 13C in the IOT&E, was also
- -administered, and it:serves as-the reference for evaluating the scaling of forms 11, 12,
and 13. Forms 11, 12, and 13 were equated to form 8A using the linear and equiper-
centile techniques.

In linear equating, standard scores, or Z scores, on the forms to be equated are
set equal to each other. Z scores were computed on forms 11/12B/13, 12A, and 8A for
the 1984 TOT&E group and were used in the linear equating. The means, stand:zd
-deviations, and formulas used to.compute-the 8A raw scores equivalent to the 11/12B/13
and 12A raw scores are shown:in table 3.

The 8A raw-scores equivalent to-the 11/12B/13 and 12A scores-were computed
to two décimal places. The two-decimal 8A raw scores were converted to.percentile
scores in-the 1980 Youth Population. Linear intérpolation-was used to-find the cumula-
tive proportion of -the 1980 Youth Population that would have obtained-each two-decimal
8A raw score. The:two-décimal 8A raw-scores that Correspond:to the 11/12B/13 and 12A
raw scores-and the-cumulative-proportions in the 1980 Youth Population are shown in
table 4. No smoothing of the integers was performed. The integers are percentile

_ scores in-the 1980-Youth Population that correspond to the 11/12B/13 and 12A new
AFQT raw scores. '

In-addition to-linear equating, forms 11/12B/13 and 12A were-also equated to
8A in the 1984 IOT&E group-using the equipercentile equating technique. Whereas
linear equating sets standard scores equal:to each other, equipércentile-equating sets raw
scores that-correspond-to the same cumulative proportion equal to each-other. Linear
interpolation was used to find-the two-decimal 8A raw score-that is equivalent to-each
raw score-on forms 11/12B/13:and 12A.

'The-cumulative proportions for forms 11/12B/13, 12A, and 8A are shown in

appendix-B. The two-decimal:8A raw scores that-had the same cumulative proportion

P as the 11/12B/13 and 12A raw scores were computed. The 11/12B/13 and 12A raw
scores and the corresponding 8A two-decimal raw-scores are also shown in appendix B.

. anversioq——,of the new AFQT raw scores -on forms 11/12B/13 and 12A to
percentile scores in-the 1980- Youth Population is shown in table 5; the linear and
-equipercentile equating are both shown. The two sets of conversions. are virtually

-11-
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TABLE 3 g

COMPUTATIONS USED IN THE LINEAR EQUATING
OF THE NEW AFQT FOR THE 1984 IOT&E GROUP

Panel A: Statistics used in linear equating:

ASVAB form . Standard j
number ~Mean(X) deviation(SD)
13C 68.893 17.655
11/12B/13 68.447 19.377
12A 67.296 19.601

‘Panel B: EQuations used in linear-equating

Raw scoresanac) = Zpir (Raw scoreyy = X11) = Xase

ﬁ Raw scoresagiac) = ‘g—g%%(’}iaw scoreyga — Xi24) + Xizc

| -
,
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E TABLE 4
F LINEAR EQUATING OF THE NEW AFQT FOR FORMS 11/12B/13 AND 12A
f Form 8A equivalent
- b
ot Form 11/12B/13 a2 Cumulative Percentile
- raw score Raw score proportion score
- 1 7.44 -00149%7 0
2 8.35 .001620: 0
3 9.26 .001649 0
4 10.1%7 .001689 0
5 11.08 .001904 0
6 12.00 .002105 0
7 12.91 .002105 0 P
8 13.82 .002620 0
9 14.73 . 002937 0
10 15.64 . 003290 0
11 16.55 .004009 0 .
12 17.46 ..005225 1
13 18.3% .006758& 1 r
14 19.28 .008445 1 »
15 20.20 .010334 1 X
16 21.11 .012263 1 R
17 22.02 .015601 2
18 22.93 019237 2
19 23.84 .022835 2
20 24.75 . .027494 3
21 25.66 .032040 3
22 26.57 0367562 4 .
23 27.48 .041903 4 g
24 28.40 047234 5
25 29.31 .052512 5 F
26 30.22 .058251 6 %
27 31.13 . 064675 6 9
28 32.04 .071852- 7 - N
29 32.95 .077249 8
30 33.86 .083748- 8
31 34.77 .091035 9
32 -35-.68 .097002 10 .
33 36.60 . 104047 10
34 37.51 .111384 11
35 38.42 . 118792 12
36 39.33 . 126484 13
37 40.24 . 133839 13
- 38 41.15 . 141332 14
39 42.06 .149570- 15
- 41 43.89 . 166250:- 17
s 42 44,80 . 173883 17
43 45.71 .182073 18
44 46.62 .191556 19
45 47,53 . 202380 20
-13-
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Form 11/12B/13

rav score Raw score
46 48.44
47 49,35
48 80.26
49 51.17
50 §2.09
51 83.00
52 83.91
53 854.82
54 55.73
58 56.64
56 57.55
5% 58.46
58 89.37
59 60.29
60 61.20
61 . 62.11
62 63.02
63 63.93
64 64.84
65 65.75
66 66.66
87 ’ 87.57
‘68 68.49
69 69.40
70 70.31
71 71.22
72 72.13
73 73.04
74 73.95-
: , 75 74.86
9 76 75.77
: 77 76.69
78 77.60
79 78.51
80 79.42
81 80.3%
82: 8l1.24
83 82.15
‘84 83.06
‘85 83.97
86 84.89
87 85.80
‘88- 86.71
89 87.62
‘00 88.53
-14-

TABLE 4 (Cont.)

Form 8A equivalent
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Cumulative Percentile

proportion score
____________________ ,
.212857 21
. 222393 22
.231514 23 .
. 240159 24
.252194 25
. 262209 26
.271225 27
. 282352 28
. 295765 30
. 306890 31
.317289 32 4
. 328987 33
. 340904 34
. 352077 35
. 363620 36
. 375431 38
. 390416 39
. 403748 40
.417642 42
. 430034 43
.441600 44
.454502 45
.469103 47
.483380 48
. 496677 50-
.509656 51
.521884 52
. 533972 53
. 547026 85 _
.562120 56 .
. 574257 57
.589828. 89
. 806499 61
.822762 62
.837568 64
.651877 -65:
. 666753 67
.681203 68
.894486 69- .
.707612 71
.721951 72
. 734906 73
.748587 75 :
.762514 76-
.776655 78




i

TABLE 4 (Cont.)

Form 8A equivalent

S,

¥

Percentile
score

Form 11/12B/13 Cumulative
raw score Raw score proportion
91 89.44 .789854
92 90.35 .801916
93 91.26 -813821
94 92.18 .826251
95 93.09 .842094
96 94.00 .855878
97 94.91 869970
o8 95.82 .88638%7
99 96.73 .900101
100 97.64 .912790
301 98.55 .-926364
102 99.46 .941039
103 100.38 .955381
104 101.29 .968127
105 102.20 .-980255

. A At St Bt r Rt AT Bt B v Bt Tt St LI A r e Byt ARt Bt s
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TABLE 4 (Cont.)

Form 8A equivalent

Form 12A Cumulative Percentile
raw score Raw score proportion score
———mee e e ——— e ————— —————————— - »-
1 9.18 001649 0]
2 10.08 .001668 0
3 10.98 .001882 0 <
4 11.88 002079 0
5 12.78 002105 0 :
6 13.68 002532 0
7 14.58 002895 0
8 15.48 003221 0
9 16.38 .-003835 0]
10 17.29 .004945 0]
11 18.19 -006444 1 9
12 19.09 008047 1
13 19.99 .009932 1
14 . 20.89 +011650 1
15 21.79 .014752 1
16 22.69 .018278 2
17 25.89 021848 2
15 - 24.49 .026098. 3
19 25.39 030729 3
20: 26.29 035249 4
21 27.19 .-040186 4
22 28.09 045487 5
23 28.9¢ 050560 5
24 29.90 .056120 6
25 30.80 . 062257 6
26 31.70 -089222 7
27 ) 32.60 075174 8
28 ‘ 33.50 081152 8
29 34.40 .-088019 9 .
30 35.30 .094715 9
31 36.20 .-100634 10
32 37.10 .-108229- 11
33- -38.00 116154 12
34 38.90 .-122950 12
35 39.80 .130284 13
36 40.70 137555 14
37 : 41.60 . ..145392 15
38 42.51 .153827 15
39 43.41 .-182050 16 ~
40 44.31 .169797 17
41 48.21 -177479- 18
42 46.11 ..185947 19
43 47.01 .195858: 20 -
44 47.91 .207146 21
45 48.81 216710 22
-16-
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{ TABLE 4 (Cont.)
|
F
|

Form 8A equivalent

Form 12A
raw score Raw score
B e
46 49.71
s 47 50.61
W 48 51.51
3 49 52.41
50 §3.31
51 54.21
82 865.12
53 56.02
54 56.92
55- 57.82
56 58.72
57 59.62
58 60.52
59 61.42
60: 62.32
61 63.22
62 64.12
63 '65.02
64 65.92
85 - 66.82
66 67.73
87 ~ 68.63
68 69.53
69 70.43
70 71.33
71 72.23
72 73.13
73 74.03
74 74.93
75 75.83
76 76.73
Na 77.83
78 78.53
79 79.44
80 80.34
81 81.24
82 82.14
: 83 83.04
F 84 83.94
: 88 84.84
86- 88.74
87 86.64
88 87.5%4
89 88.44
90: 89.34
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Cumulative
proportion

.226202
.234533
.244683
.255715
.265280
. 274738
. 286435
.300114
.309951
. 320462
. 332609
. 343872
. 355007
. 366368
.378898 -
. 393346
. 406612
. 420358
.432287
. 443601
.456930
.471410
.485289.
.498415
.611121
.823208
.535263
. 548245
. 563290
. 575020
. 590561
. 807049
.823112
.837864
851844
666753
681057
.6894198
. 707180
721170
. 734063
747515
761290
775241
. 788533

Percentile
score
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TABLE 4 (Cont.) i
Form 8A equivalent r

Form 12A Cumulative  Percentile

raw score Raw score proportion score Foy
91 90.24 .800451 80 R
92 91.14 +812320 81
93 92.05 .823956 82
94 92.95 ..839848 84
95 93.85 . 853606 85
96 94.75 .867493 8%
o7 95.65 .883273 88
98 96.55 .897533 90 1
99 97 .45 .910167 o1 J
100 98.35 923235 92
101 99.25 . 9375563 94 !
102 100.15 952125 95
103 " 101.05 964841 96
104 101.95 .977162 98
105 102.85: ..988083 29

a. Equivalent 8A raw score computed through linear equating in the
1984 IOT®E group. )

b. Cumulative proportion of the 1980 Youth Population that would have
obtained the 2-decimal form 8A raw -score; computed through linear
interpolation. -

-18-
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TABLE 5

CONVERSION OF NEW AFQT RAW SCORES TO PERCENTILE SCORES
FOR FORMS 11/12B/13 AND 12A

%
Form 11/12B/13 Form 12A
> Percentile Percentile
Raw B ittt b Raw  ---——- e
scorer Linear Equipercentile score Linear Equipercentile
1 0 0 1 0 0
2 0 0 2 0 0
3 0 0 3 0o 0
4 0 0 4 0 0
5 0 o] 5 0 0 1
6 0 0 6 0 0
7 0 0] 7 0 0
8 0 0 8 0 0
9 0 0 9 0 0
10 0 0 10 0 0
11 0 0 1 1 0
12 1 0 12 I 0
13 1 0 13 1 0:
14 1 0 14 1 1
15 1 1 15 1 1
16 1 1 16 3 1
17 2 1. 17 2 1
18 2 1 18- 3 1
19 2 2 19 3 2
20 3 2 20 4 2
21 3 2 21 4 3
22 4 3 22 5 3
23. 4 3 23 5 4
24 5 4 24 6 4 -
25 5 5 25 6 5
26 6 5 26- 7 5
7 6 6 27 8 6-
28 7 6 28 8 K¢
29 8 7 29 9 7
30 8 8 30 9 8
31 9 9 31 10 5
32 10 9 32 11 10
y 33 10 10 33 12 11
34 11 11 34 12 12
35 12 12 35 13 13
36 13 12 36 14 13
37 13 13 37 15 14
38 14 14 - 38 15 15
39 15 15 39 16 16
40 16 16 40 17 17
-19-
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TABLE 5 (Cont.) 7
r'/
Form 11/12B/13 Form 12A : .o
Percentile Percentile
Raw e ; - RaW  —momemmeeeceSemmmneae
score Linear Equipercentile score Linear Equipercentile P
4] 17 17 41 18 18
42 17 18 42 19 19
43 18 19 473 20 20
44 19 20 44 21 21
45 20 21 45 22 22
46 21 22 46 23 23
47 22 23 47 23 24 <
48 23 24 48 24 25 4
49 24 25 49 26 26
50 25 26 50 _7 _7
51 26 27 51 27 28
52 27 28 52 29 29
53 28 29 83 30 31
54 30 30- 54 31 31
55 31 31 55 32 33
56 32 32 56 33 34
57 33 33 57 34 35
58 34 34 88 36 36
59 a8 36 59 37 37
60 26 37 -80 38 39
61 38 38 61 39 40
62 39 39 62 41 4!
83 40 41 63 42 43
64 42 42 -84 43 44
65 43 43 ‘858 44 45
€6 44 44 ‘688 46 46
67 45 46 67 47 47
€8 47 47 -88 49 49 -
69 48 48 69 50 50
70 80 30 70 81 51
71 51 51 71 52 52
72 52 52 72 54 53
73 53 53 73 55 55
74 58 54 74 56 56
75 56 56 78 58 57
76 57 87 76 59 59
7 59 58 7 61 60
78 6l 60 78 62 62
‘ 79 62 62 79 64 63 b
80 64 63 80 1.} 65
81 65 64 81 67 66
82 67 66 82 68 67
83 68 e7 - 83 -89 68 -
84 69 69 84 71 70
. 88 71 70- 8% 7e 71
|
'
-20-
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i1
3 Form 11/12B/13
s ‘Percentile
. Raw- =2 R
A scorer Linear Equipercentile
5 86 72 71
§ 87 73 73
88 75 74
89 76 78
90 78 7
91 79 79
3 92 -80 80
- 93 -81 81
- 94 83 82
4 95 ‘84 84
- 96 -86 86
] o7 87 a7
g 98 89 89
i 99 90 91
g 100 91 92
- 101 93 94
s 102 ‘94 96
3 103 96. 08
104 o 99
g 108 98 9@
{1

21-

TABLE 5 (Cont.)

Raw

Form 12A

score Linear Equipercentile

86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101

. 102

103
104
108
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identical, which is expected because the content of the forms is parallel. The conver-

sions based on the linear equating are plotted in figure 2 for forms 11/12B/13 and figure 3

for form 12A. These values are identical to the linear equating shown in table 4-except ’
for one-change to form 12A. For administrative reasons, the raw score of 101 on form

12A is converted to a percentile score of 93, vice 94, because the percentile score of 93

is the bottom of AFQT Category I. By reducing the-percentile score from 94 to 93, the “
number of examinees classified into category I would-not be changed.

Because the results of linear-equating tend to be more stable, they are generally
preferred over those from the equipercentile method. The current practice for the
ASVAB: is to use linear equating, and-theése results do not show any reason to change.

The percentile scores for the new AFQT in the 1980 Youth Population (table 1,
reported-earlier) have been based on the sum of subtest raw scores. Instead of summing
and converting raw scores, an alternative-is to convert'the subtest.raw.scores to-standard
scores, and then convert the sums of subtest standard scores to percentile scores.
Advantages of summing subtest standard-scores -are:that the subtests in the AFQT are
equaily weighted and that more values-of the sum-of standard scores:than of the sum of
raw scores occur, which-means in turn that there are-fewer gaps in-the percentile score
scale. The conversion-of sums of subtest standard-scores to percentile scores-is-being
evaluated:-by the Joint-Services Selection-and Classification Working Group, which is

- responsible for the technical adequacy-of the ASVAB, including the AFQT.

The new AFQT in which MK replaces NO'is an improvement over the-one it
replaces. ‘MK does not:suffer from.the:inherent defects that render NO inappropriate
for use in .a test as visible as the AFQT [3]. MK is a stable measure of ability that
cannot be changed easily-through practice. In addition, it is a good measure of general
trainability-[4]. The new-AFQT corrects the problems. arising from-the NO subtest.

RECOMMENDATIONS

i o The conversion of raw scores to pg;‘gcntile scores shown in table 1
: should-be-adopted for-opt ~ational use.

® The conversion tables for ASVAB 11/12/13 based -on linear equating
(table 5)-should be adopted for operational use.

T I Pl
(e o

-® Subsequent forms of ASVAB should:be scaled to-the reference-popula-
tion using the six-digit cumulative frequency shown:in table 1.

i 22-
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FIG. 2: CONVERSION- OF NEW AFQT RAW SCORES TO PERCENTILE
-~ SCORES FOR ASVAB FORMS 11/12B/13
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FIG. 3: CONVERSION OF NEW AFQT RAW SCORES TO PERCENTLE
SCORES FOR ASVAB FORM 12A
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APPENDIX A
R EQUATING EACH FORM OF ASVAB 11/12/13 TO FORM 8A
¥ With the introduction of automated: scoring equipment at Military Enlistment

Processing Stations (MEPS), the use of a separate conversion table for each form of the
ASVARB is feasible. When scoring the ASVAB was accomplished by hand, including
computation of the AFQT and aptitude-composite scores, clerical errors would have
‘béen-introduced from-the use of six conversion tables, one for each form of the AFQT.
Because extensive lead time is required to reprogram the scoring machines to accommodate
six conversion tables-instead of the existing two tables, the new AFQT initially will-con-
form to the current structure and have two tables—one for forms 11A/11B/12B/13A/13B
and one for form 12A. In subsequent years, separate conversion:tables may be used for
-each:-form.

The conversion.of new AFQT raw-scores to percentile:scores for each form-of
ASVAB 11/12/13 is shown in table A-1. Each form was equated:to-8A using data from
the 1984 IOT&E. Thé linear equating technique was used to-prepare the conversion
tables. The means, standard deviations, and:computing formula-are-shown in table A-2.
The-procedures aré-the-same as used in-the-main text: the two-decimal 8A raw- score
equivalent to each new AFQT raw score was computed; the-éxact proportion of -the:
1980 Youth Population that attained each:two-decimal 8A raw score was computed
-using linear interpolation; the proportions:were rounded to integers, which are reported:
in:table A-1.

The percentile-scores in table A-1-show little variation:from:-form to form. Thé
‘main reason is that-the-subtests were designed to be parallel by-having the same méans
-and'standard deviations. The differences in-percentile scores corresponding to the-same
raw-score will be evaluated by the Toint-Service Selection-and:Classification Working
‘Group wher. nreparing-a recommendation about using separate-conversion tables.

X% s
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TABLE A-1

CONVERSION OF NEW AFQT RAW SCORES TO PERCENTILE SCORES
FOR EACH ASVAB FORM

Percentlle score [ a
Raw e e D i
score 11A 11B 12A 12B- 13A 13B E
\' -
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 ) 0 0 0 ‘
4 0 0 o) 0 0 0
5 0 0 0 0 0 0 "
6 0 0 0 0 0 0 i
v 0 0 0 o 0 0 4
8 0 0 0 0 0 0 ‘
9 0 0 0 0 0 )
10 0 0 0 0 0 0
11 1 0 1 1 0 o)
12 1 1 1 1 0 0 :
13 1 1 1 1 0 0 &
14 1 1 1 1 1 1 .
15 1 1 1 i 1 1
16 2 1 2 1 1 1
17 2 2 2 2 1 1
18 2 2 3 2 1 1
19 3 2 3 3 2 2
20 3 3 4 3 2 2
21 4 3 4 4 3 3
22 4 4 5 4 3 3
23 5 4 5 5 3 4
24 5 5 6 5 4 4
, 25 6 6 6 6 5 5 §
26 6 6 v 6 5 5
27 7 v 8 7 6 6 {
28 8 7 8 v 6 6 o
29 8 8 9 8 v v {
30 9 9 9 9 8 8
31 10 9 10 9 8 8 I
32 10 10 11 10 9 9 :
33 11 11 12 11 10 10 (
34 12 12 12 11 10 10 /
35 12 12 13 12 11 11 ’
36 13 13 14 13 12 12 .
37 14 14 15 14 13 13 s
38 15 15 15 14 13 13 ¢
39 16 18 18 15 14 14 3
40 16 16 17 16 15 15 i
A2 :
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TABLE A-1 (Cont.)

Percentile score

RaW 0 e e
score 11A 11B 12A 12B 13A 13B r
86 72 73 73 71 72 72
87 73 75 vg-] 73 74 73 .
88 74 76 76 74 75 75
89 76 78 78 75 76 76
90 7 79 79 77 78 78
91 79 80 80 78 79 79
92 80 81l 81 79 80 80
93 51 83 82 8l 82 81
94 82 84 84 82 83 83
95 84 86 85 83 85 84
96 85 87 a7 84 86 86
o 88 89 88 86 88 87
98 88 90 90 87 89 89
99 89 91 91 89 a0 90
100 91 93 92 90 92 91
101 92 94 94 91 93 93
102 93 96 95 93 95 94
103 95 o7 96 94 96 96
104 96 98 98 96 o7 o7
105 o7 99 99 o7 99 o8
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TABLE A-2

‘COMPUTATIONS USED IN THE LINEAR EQUATING OF THE
NEW AFQT FOR THE 1984 IOT&E GROUP BY FORM NUMBER

Panel A: Statistics used in linear equating

ASVAB form . Standard
number ~ Mean(X) - deviation(SD)
11A 68.341 19.752
11B 67.618 19.226
12A ‘67.296 19.601
12B -68.688 19.771
13A -68.793 18.933
13B 68.925 19.048
13C - 68,893 17.655

Panel:B: Equation used-in-linear equating

- — $Di13¢ . . .V
Raw scoreganisc)y = Zp-(Raw scorey:= X)) + Xiac

A-5
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APPENDIX B

) EQUIPERCENTILE EQUATING OF ASVAB 11/12/13 TO FORM 8A

A The equipercentile-equating -of forms 11/12B/13 and 12A to form 8A is-de-
scribed in this-appendix. The procedures were described in-the main text. Table B-1
shows the cumulative proportions in the 1984 IOT&E for forms 8A (13C), 11/12B/13,
and 12A. These values are the input to equipercentile equating. Table:B-2 shows the
results of the-equipercentile equating-of forms 11/12B/13-and 12A to form 8A. As
presented in the main text (table 5), the results of the equipercentile and linear equating
are virtually identical throughout the useful scoré range (percentile scores 5 through
95).

T

Also shown in table B-2 are the cumulative propottions in the 1980 Youth
Population that would have obtained each raw score on forms 11/12B/13:and 12A. The
cumulative proportions were computed using linear interpolation. In the-last column-of
table B-2, the-cumulative proportions were rounded to integers, which: are percentile
scores.

B-1
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TABLE B-1

CUMULATIVE PROPORTIONS OF THE NEW AFQT SCORES
FOR THE 1984 IOT®E GROUP

Form
—Raw e s S e o e e e e it A e e e
score 13C(8A) 11/12B71 124
4 0.000000 0.000012 0.000000
8 0.000000 0.000012 0.000000
9 0.000000 0.000012 0.000000
10 0.000000 0.000024 0..000000
11 -0.000000 0.000024 0..000000
12 ‘0.000000- 0.000083 0..000109
13 0.000000 0.000094 0.000109
14 0.000000 0.000118 0.000218
18 0.000000 0.000212 0.000218
16 0.000066 0.000330 0.000381
17 0.000199 0.000566 0.000544
18 0.000199 0.00083%7 0.000979
19 0.000266 0.001308 0.001415
20 0.000266- 0.001839 0.002068
21 -0.000797 0.002581 0.003211
22 0.001195. 0.003607 0..004027
23 0.001726 0.004915 0. 005496
24 0.002456 0.008271 0..007128
25 0.00371%7 0.008227 0..009087
26 0.004912 0.010373 0.01142%7
27 0.006505 0.012942 0.014094
28 0.008165 0.01567%7 0.017413
29 0.010820 0.018918 0.020406
30 0.013077 0.022690 0..024977
31 0.015798 0.026403 0.028732
32 -0.018852 0.030211 0.034173
33 ‘0.021905 0.034690 0.040703
34 0.025821 0.039534 0. 046580
35 0.030402 0.045333 0.052348
36 0.034982 0.051:109 0.059259
37 0.039960 0.057769 0065626
38 0.045470. 0.064818 0073733
39 -0.081245 0.072420 0.082277
40 0.058745 0.08029¢ 0.092779
41 -0.066512 0.089724 0. 103009
42 0.0744%77 0.1000861 0.114001
43 0.081381 0.110222 0.126245
44 0.090807 0.121113 0.138053
45 0.099502 0.132394 0.151548
46 0.108530 0.143957 0.165098
4% -0.120080 0.156003 0.177396
48 0.13368%7 0.169252 0.189911
49 -0.146499 0.183279 0.205692
50 0.158813 0.197541 0.219296
51 0.172917 0.212051 0.236328
B2 -0.189844 0.227528 0.281673
53 0.2086173 0.243558 0.268270
84 '0.223498 0.258887 0.284105
85 -0.240624 0.275254 0.300103

B-2
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TABLE B-1 (Cont.)

0.257949
0.277796
0.296183
0.315831
0.332692
0.351610
0.370926
0.389910
0.411948
0.430999
0.452373
0.471985
0.490939
0.81078%7

0.530833

0.550548
0.569532
0.588516
0.608895
0.628543
0.647196
0.664720
0.680584
0.698108

0.716296

0.733687
0.750548
0.766280
0.781746
0.797810
0.813608
0.828344
0.840624
0.853900
0.867508
0.881912
0.895387
0.907089
0.919283
0.931630
0.942781
0.952207
0.962562
0.970661

0.978493

0.986791
0.992101
0.996880
0.999403
1.000000

0.292841
0.309236
0.326717
0.344009
0.361925
0.378840
0.396426
0.413506
0.431611
0.448537
0.466607
0.484394
0.500719
0.518306
0.535282
0.552512
0. 569061
0. 585504
0.602442
0.619310
0.635305
0.650369
0.666954
0.681758
0.696987
0.712405
0.727681
0.742839
0.757019
0. 770740
0.785745
0.799830
0.814022
0.827990
0.841486
0.855478
0.868573
0.881586
0.894399
0.907565
0.919930
0.931411
0.943351
0.954018
0..964745
0.975341
0.984111
0.991788
0.997112
1.000000

0.317299
0.384059
0.351690
0.370082
0.-386788
0.403439
0.421342
0.438973
0.457420
0.474180
0.489253
0..505686
0.522501

0.:540785
:0.°557817

0.574033
0.590466
0608750
0.:626598

0.641726

0.656874
0.670131

-0.686293

0.700713
0.715024¢
0.728084

0.741797
0.753714

0:-768025
0779453

-0.793764

0.808728

0.:821951

0::836208
0849812
0.:863362
0.:875497

-0..888611

0..901725
0915438
0.:925940

-0.:938845
-0.:949883

0..961800
0.970235

0..979866
-0.-987865

0..994014
0.998422
1.000000
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TABLE B-2
EQUIPERCENTILE EQUATING OF NEW AFQT FOR
FORMS 11/12B/13 AND 12A
Form 8A equivalent e
Form- 11/12B/13 Cumulative Percentile
raw score Raw score proportion score .
—_——eeesesmmaEmEe- M Emm S —- EeEmEETmaeTs TETTmeeEeTmee- - 1
1-12 16.12 .003570 0 '
13 16.21 .003662 0
14 16.39 .003846 0
15 18.20 .006461 1
16 20.12 .010182 1
17 20. 57 .011040 1 ;
18 21.10 .012226 1 ’
19 22.21 .016360 2
20 23.15 .020110 2
21 24.10 . 024004 2
22 24.91 .028353 3 )
23 26.:00 .033691 3 :
24 26:.:85 .038256 4 L
25 2802 . 045093 5 8
26 28..83% .0496658 5
27 29.94 . 056364 6
28 30..96 .063362 6
29 32.02 071734 7 ]
30 33.20 .078988 8
31 34.13 .085818 9
32 34..96 .092884 9
33 35-.94 .098566 10
34 36.91 .106692 11 !
35 37.98- .115000 12 i
26 38..98 . 123643 12 ?
a7 39,67 .130850 13
38 40.78 .138201 14 b)
39 41.74 . 146656 15 5
40 42.84 .156948 18 )
41 43.:90. . 166338 1w
42 -45.:06- .176101 18
43 46.-15 .18638%7 19
44 4708 .196736 20
45 47.90 . 207021 21
46 48:80 .216606 22
47 49.79 .R27049 23
48 5075 .238741 24
49 51..61 . 246014 25
80 52-.:.47 . 258376 26 ]
: 51 53.34 .265578 27 X
B 52 4. 24 .278113 28
53 55.17 . 287199 29
54 56.:03 . 300223 30
56 5687 . 309404 31 =
B-4 i




TABLE B-2 (Cont.)
! Form 8A equivalent
Form 11/12B/13 . Cumulative  Percentile
i} ravw score Raw score proportion score
’ 56 57.82 . 320462 32
D) 57 58.66 .331773 33
; 58 59.65 . 344228 34
59 60.60 . 356026 36
60 61.53 . 367743 37
g 61 62.42 .380548 38
§ 62 83.30 394518 39
63 64.08 .406000 41
64 65.03 .420491 42
6% 65.82 .430961 43
! 66 66.73 .442476 44
] ev 67.66 .455868 46
g 68 68.49 .469103 47
- 69 69.38 .483087 48
70, . 70.23 .495519 50
g 71 71.10 508017 51
72 71.98 519894 52
73 72.84 531281 53
74 73.68 543153 54
g 75 74.53 556603 56
: 76 75.36 569040 57
g 77 76.18 .580482 58
- 78 77.14 598073 60
2 79 78.07 .615052 62
i 80 78.94 630296 63
: , 81 79.79 .643048- 64
5 82 80.65 .657029 66
: 83 81.54 .671592 67
: 84 82.41 /685002 69
- 88 83.29 .697804 70
E 86 84.25 . 721951 71
g a7 85,13 . 725496 73
: 88 86.03 738174 74
- 89 86.98 752722 75
: 90 88.086 769271 77
g 91 89.12 785625 79
g 92 90.07 .798188 80
s 93 90.98 810304 81
- 94 91.93 -822198 82
: 95 93.04 .841337 84
; 96 94.05 856652 86
-~ 97 94.98 871054 87
v 98 96.08 890541 89
3 99 97.17 906301 91
g 100 98.27 921984 92
§ 101 99.60 .943362 94
4 102 100.68 ~959627 96
: 103 101.94 2977025 98-
104 103.09 990557 99
108 103.09 990557 99
B-5
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TABLE B-2: (Cont.)

Form 8A equivalent

Form 124 Cumulative  Percentile

rav soore Raw score proportion score {
1-12 16.32 .003774 0
13 16.32 .003774 0 ~
14 18.28 .006601 ] '
15 18.28 .006601 1
16 20.22 .010373 1
17 20.52 .010945 1
18 21.46 .013544 1
19 22.41 .017159 2
20 23.47 .021374 2
21 24.60 .026688 3
22 25.26 .030098 S
23 26.37 .035678 4
24 27.38 .041311 4
25 ‘ 28.35 . 046953 5
26 29.27 .052267 5
_7 30.3% .05928%7 6
28 31.853 .067866 7
29 32.51 . 074640 7
30 33.%78 .083171 8
31 54.64 .089975 9
32 35..82 . 097844 10
33 37.13 . 108460 11
34 38.19 . 116800 12
35 39.15 .125029 13
36 4007 . 132466 13
37 40,89 .139090 4
38 41.91 .148190 15
39 43:10 .15933%7 16
40 44.24 .169214 17
41 45.39 .179133 18
42 46.47 . 189906 19
43 47:45 .201377 20
44 ) 48- 34 .2211816 21
45 49,42 . 223133 22
46 50-.46 .233239 23
4% 51.26 . 241357 24
48 52.00 .251203 25
49 52.97 .261879 26
50 53.76 . 268739 27
51 54.75 .281479 - 28
52 56:. 64 .294388 29
83 56.52 . 305579 31 ~
54 57.34 .314821 31 A
66 58.20 . 325364 33
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Form 124
raw score

TABLE B-2 (Cont.)

Form 84 equivalent

R RY RS R R RS A R

Cumulative Percentile
Raw. score proportion score
59.09 .337579 34
60- 07 . 349275 35
61.00 .361121 36
61.96 .373116 37
62.84 .387482 39
63.61 . 399060 40-
64.49 .412280 41
65.. 37 . 424997 42
66.26 .436598 44
67.12 . 447673 45
67.91 .459661 46
68.74 .473223 47
69.58 .486023 49
7050 499428 50
71.38 .511796 51
72. 24 523340 52
73.10 534833 53
73..99 .547600- 55
7490 .562788 56
7571 573493 57
76- 50 .586346 59
.34 .601737 60
78-..33 .619608 €62
7914 .633421 63
79,93 .645121 65
80.68 .657530 ‘66
-81..48 .670624 67
-82- 20 .681934 -68
83.11 .695208 70:
83..85 .705881 71
84.75 .719764 72
85-69 .733361 73
8657 .746443 75-
87.64 .7682820 76
‘88. 69 .7791869 78
-89.70 .793291 79-
90. 55 .804579 80-
9Y..80 816822 82
92,84 . 832808 83
93.69 .851182 85-
‘94,54 864240 86
-95-, 68 -883456 88:
96- 75 .000387 90
9%-.93 .916794 92
98.95 .932621 93-
100.17 952408 95
101. 20 . 966895 o7
102.40 .882663 o8
103+61 . 994416 89
103.61 .894416 99
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