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=~/ Analysis of VC-1l, X-1 Data from Camp Croft . O

!omlnovcol,x-lmottvomdm,mmbom
largely Grade V on GCT and 2sbe, one group including mem in regular Rifle
Compenies; the other, men in Special Training Battalions or recommended for
Special Training, mwumumammmumorw.u
scoring formile; mmmdnmmwotwmmmum;
intercorrelation of battery of tests including VC.l X-1, GCT, 22bec, DST.1,
DST-2 and MA-1; and the validity of VC-1l items.
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i)  Populstion
m Group A:

m 75 wvhite tralnees, Grade V on both GCT end 28bc, regular rifile
[ ]

=X

campanies
Camp Croft, S.C. These men, uwmv,mnnpgmmu-ole'

Group B:
agmummu,mnmv@mmmnsmmm
Battalion, Camp Croft, S.C. The majority of these men are illiterates or non-

English

ggmum,mmemmmm,Mrw
Speclal Training Battalion, Camp Croft, S.C. These men are defined as men
mwummmmmmmutthuMommrwm

Varisbles

ey

1. VC-1, X-1: - vigual clessification test comsisting of 67 S-altar-
native, multiple-choice items, of visual perceptionm, ebstraction, and paired
comperison types. It was designed originally for use at induction cemters
mwmmuumm,m,mmdmmwmw
not be of value in the Army. The time limit for this test is 30 mimutes.

2, 'GCT: -mumunwmm-pmmw.tmmmug
of 150 4-alternative multiple-choice items of vocabulary, aritimetic, and
box~counting types. This test was designed for use at reception centers to
classify men who reed and write English, The time limit is 40 minutes,

3. 2abc: - non-language clagsification test for messuring the sbilities
of men who do not read English readily and of those in Grade V on GOT. It
consists of three sub-tests: 70 block-counting items, 237 Symbol associstion
items, and 37 design comparison items. The ¢ime limit for the total test is
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4, DEr-l: - a non-verbel test which attompta to meesure non-verbsl
reesoning ability in lov gredo men, It consists of 30 items, each requiring
the subject to draw tho lsst figure nocessery to campleto & series of figures.
The time limit is 10 minutes.

5. DOT-2: - a test consisting of 3V items besting ability to follow
simple verbel directioma. This tost was designed for use vith low grede men,
The time limit is 4 minutes.

6. MA-1l; - & test designed to egtimate chances of sucoess in lemrming
mechanicel tasks, conslsting of 45 items of euch of the following types:
Mschanical movements, surface development, andi shop mathomatios. The time
1imit for the total test 1s 45 minutes.

Conclusions

1, The VC-1, X-1 may be scored by tho formula mumbor right, It is not
neceasary to use the formala R - W since the mscores by the two formulas arw
highly correiated (r = ,9)) and tho relatiomsiip is lincar.

2. The roliability of tho total VC-1, X-1 test by the ader-Richardson
formla §21 is 064 for the combined groups A and B. It is alightly highor
for Group B alone, but is still lower than what would be dosired for a test
of this type. The aplit-hall relilabillty raised by the Spearmen~Brown formuls,
1s .937 for the caubinod groups. This tochnique ylelds the highest ostimate of
rolisdility while tho I-R 721 ylelds tho most conservative ostimmte,

3. The relisbilitles of the ecparate pages of tho VC-1, X-1 are still
lower, ranging from ,514% to ,7UT =nd are too low to permit the use of a
separato pags as o shorter tost for proliminary screening purposes.

L, The DST-1 ia less roliablo than tho VC-1, X-1, the reliabllity by the
Ender-Richardson formila /21 for the total sample being .79,

5. The DBT-2 1s highly relieble in epite of its 4 minute time limit. The
reliability for the enmtire group is .S47. With respect to roliabllity then,
the DST-2 would be preforable to the VC-1, X-1, cspecially since it is so amch
sharter.

6. The intorcorrelations of tho battery of tests, inocluding VC-1 X-1,
GCT, 2abc, TOT.1, T6T-2 and MA-1l, are vory low with none cxcoeding .475.
The VC-1, X-1 correlstes most highly with the 2ebc, DSP-1, end DST-2, the
corrolations ranging from k3 to .46 for the total group. All four of these
tests wore spocilelly designed for use with men who ave Grade V on the verbal
intelligence teats. The correlations of theose teste with the GCT are prac-
tically zero for Growp A and from .24 to .37 for Groups A and B cambined. The
intercorrelations involving DST-2 aro consistently higher than the othors.

7. Tho item anelysis of VC-1, X-1 indicates that fow of the itoms in this
form of the test are sufficlently difficult or discriminating. The perception
items aro generally too easy; the analogy ltems, non-discriminating., A new
form of the test should be constructod using the abstraction type of item, and

a highor level of difficulty.



Procedure

Tho VC-1, X-1 test papers for the threo groups of trainees were scorsd
by two sooring farmules, muber right, and right minus one-fourth wrong.
Scores of the three groups were compered and the significance of the differences
betwoen the means obtainad., It was doclded to cambine those recommonded for
Special Trueining with those in Special Training, calling this Group B; and
calling thoge in Rifle Training, Group A,

In order to see 1f it would be worthwhile to use the R-!¥¥ gcoring formula,
goatter plots were mede plotting E against R-'W scores far Groups A & B sepa-
rately; Correlations wero obtained end the distributions checked for linearity.
Since the correlations were very high and the linearity obvious it wes do-
oided that the R-¥ scoring formule could be discarded.

For R scores unly, ostimates of the reliebllity of the VC-1, X-1 were
cbtained by tho following methode for Groups A & B separately and cambined.

1, Xuder-Rickardson formie 721, for total test.
2, Split-half method, odds Ve, ovons far total test.
3. EKuder-Richardson formuls /21 for cach page separatoly.

gmtimtes of the rellability of the DST-1 and IST-2 were also obtained by

intercorrelations of the tests included in the battery wore obtained, using
all evailable cases for oach carrelatiom, for Groupe A end B, separatoly and in
conbipation,

An item amalysis wos made of VC-1, X-1, using the external oriterion of
assigment to Rifle Campany or Spocial Training Battalion. The intermediaste
aroup, those rocommonded for assigmment to the Special Training Battalion, was
omitted from ths analysis. Rospouses were tremmferred to IBM answer sheots so
that an IDM graphic item count could be made. The porcentage of carrect
attempts for the two groups wes an index of item difficulty; the significance
of difforemces in difficulty for the two groups, an index of item discrimins-
tion. The frequemsy of alternative responses on each item for the two groups
wvag also obtained hy IBM graphic item counts.

From theso item amalyses the best items were selected and tho principles
of good items hypothesizod. On the bagis of these genoralizations, additional
items for a roviged form of tho VC-1, X-1l, were comstruoted.

Results

The R socores of the treineces in Rifle Companios, of the trainces recommended
for Special Iraining, and of the trainees in Special Training Battalions were
campared and the significance of differences botween the mwens obtained, A
similar analysis was mado of the R-iW soores. Tho only significent Aifference
obtaived for either scoring formula was that betwoen those in Rifle Companios
end those in Speoial Training Battalions, Table I summarizes these results.

*R = maboer of right answers; W - mmber of wrong answers.
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TABLE I, Differemces in Test Soores of Three Groups of Trainoos

;T Soared WF% | BooredT%t - fﬂr%:g |
) 1 0
Growp N Rec. For [Bpecial Mean | FeC. for claY
Maen Spec. Train, [Training Spec, Train, [freining
Riflo 62|48, 72 1.11 3.49 .82 0,99 3.31
Recomm, for Spec, Tr.| 26|46.66 2.03 2,7h 1.96
Special Treining h3iho.12

While thoso recommended for Special Treining ere closer to those in regular
rifle companios than thay are to those in Speclel Training Battalions with reaspect
to VC-1 scores, tho combination of tho two groups, recommended for Special Trein-
ing and in Speciel Training, was suggested on tho basis of the original defini-
tions of the "recommended" group. These mon were to bo those who would have been
in the Speolal Treining Battalion, had there been rocm enough for them, There was
e marked amount of overlep in the distributions for the threo groups, with etendard
deviations ranging fram 8 to 11, ths largest being for those in Speciel Training.

The corvelations betwoon R and R - ¥ scores on VC-1 for Group A (Rifle
Coapanies) and B (Recommended for, or, in Special Training Battalions) were
vrectiocally perfect, being .99 for both groups. The regressions were obviously
linssr. On these grounds the scoring formmle R - ¥ weg ebandoned,

The relisbility of VC-1l, X-1 wves estimated by both the Kider-Richardson
formuls #21 and the eplit-half tecimlique, correlating odd and even scores,
TABLE II summarizes these rosults,

TAZLE II, TDstimatos of the Rellability of VC-1, X-1

Reliability
Group i) o Split-half
K- R f2) | Split-half ) 0o sy e
Group A | 62 818 .ol <90k
Group B | 69 075 «909 992
Total  |131 864 .885 .939

While tho K-R formula /21 gives an undor-estimate of the reliability of
a test, it is still highly probable that the trwe reliability is not as high
as wvould be desired for a test of this type.

Egtimates of the roliability of soparato peges werc alsc mmde by the K-R
formala #21 in order to see whether or not a shorter test might be used as a
preliminary screening device. The rolikbilitics were relatively low, howevor,
ranging from .51 to .71. TABLE III givos the relisbilities for three pages of
20 items oach.

# Zpearman-Brown prophecy formle for test of doubled length,
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TABLE III. Estimated Reliebility of Separate Pages of VC-1, X-1

Reliability by K-k #21

Group Page 2 Page 3 Pege L
L 1 Ith N g
Group A & 623 €2 .529 co 51k
Group B 6 .707 6 678 €5 5h6
Total 131 6% 131 665 131 .53%

Page 2, which 1s the first page of the ectual test, is the nost reliable,
Page 3 and £ are progressively less reliabls,

The reliabilities of DSTH and DST-2 vere also estimated by K-R #21., BSince thes:
tests had heen considerod for the same use as the VW-1, X-1, it wvas important
to compare them on this characterlstic, The DST-1 and DST-? require leas tesiing
time, the time limits being 10 and k minutes respectively. Therefors, even
equivalent relimhility would favor the use of these tests in preference to the
VC-1, ignoring any consideration of the razlative validitles of the tosts,

TABLE IV, Reliabilitias of DSP-1 and DST-2 ms estimated by E-R 721

U8T-T DST-2
Group i Tyt i Tyt
Rifle Compenies 62 702 62 .90
Recommended for Specizl Tng 26 6698 26 .88
In Special Training 43 615 43 939
Total 131 . 708 131 JOuT

D8T-1 vas not sufficiently reliable, and was mich less reliable than
oither DST-2 or W-1, X-1, For the total group, DST-2 wes more rsliable then
the VC-1, X-1, Tho reliabilities of DST-2 by K-R #21, the most conservative
estimate of reliability, were considersadbly higher than the reliabilities of
VC-1, X-1 estimated by the same method, and slightly higher than those estimated
by the split-half technique,

Intercorrelations between the tests in the battery were ol ained for Group
A and B seperately and cambinod, All of the intercorrelations vere relatively
low, nondeing as high as ,50. The intercorrelations for Group A men in Rifle
Companies, were lower than those for Group B or for the two groups together,



TABLE V,

00350

Intercorrelations Between Tests given Regular Trainess (Grou
and Those in Special Training or Recommended for Special Training fcroup B).

TRST acT 2abc D8T-1 n8r-2 MA-1
Group Croup Group Group _Group
A B A&B AA B AB A B ANLB A B ALB A B AB
YC-1,X-1 -,002 .232 .2k2 ,360 MW75 460 .397 .hob bkl ,263 W18 k27 -,019 ,202 .200
N ) [ 6 127 62 6 127 2 6 131 & 67 129 56 7 203
GCT .070 ggl 223 11 261& 268 265 .341 .208 .311 %’?
N 1 1 0
2abc .121 o35€ 3 3 . 0299 2 .
N ol e " hy w16
Dﬂ‘l o173 ?81 .360 0078 o§67 0210
4 o 62 67 129 56 47 103"
DSr-2 . 281 450 470
N 56 W6 102

The VC-1,X-1 carrelated most highly with the 2abc, the correlation being
460 for the two groups together. The correlations of the VC-1, X-1 with the
DST-1, and DST-2 were Just slightly lower, All four of these tests were special-
ly designed for use with men who weroe Grade V on the verbal intelligence tests,
The Correlations of the Visual Classification Test with the GCT and MA-1l ranged
from ,00 to .24 for the three groups, the correlations for Group A being practi-
cally ravo,

The mmber of cases fcr the intercorrelations varied from test to test,
since all possible cases were used for each correlmtion, Table VI gives the
means eand gizmas on each test using the largest sample avallablo in each group.

TABLE VI. Means and Sigmas on Six Tests for Groups
A, B, and A and B Combined.
TEST Grolyp A — Group B A and B

N Mean Sigm N Mean Sigma T Mean Sigma
VC-I,X-1 & §8.B B1~ & 53,9 10,3 131 5.2 9.6
GCT 7 60.5 6.9 68 %2.3 8.9 143 56.6 8.9
2adc ™ 62.2 5.0 68 59.8 9.7 %3 61,1 AT
DeT-1 6 11.3 b7 6 9.2 .3 131 10,2 k.6
DST"Q 62 2103 702 67 1102 8.8 129 16.0 905
"A‘l 69 6".7 Boh 51 60.1 909 120 &Aﬂ 9.h

On every teat except the DST-1 Group A wvas more homogeisous than Group B.
This might have bhoen partially responsidle for the lower correlations cbserved
for Oroup A, A limited range of ebility wes evident for both Groupa.
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and ¥, #ince the majority of men were Grade V on GCT and 2sbe, However, since
wis 18 the range for which the VC-1, X6l is intended, it was not desirable to
sstimate the intercorrelations for en extended range.

An item analysis of VC-1, X-1 vas made to estimate item difficulty and
validity on the baais of the external eriterion of assigmment to regular
training versus sssignment to special training. The percentage of correct
attempts was used as an index of 2ifficulty. If this vaine exceeded 0%
for elther group, the item was rejected, except vhere the value wes much
lower fur the special tralning group indicating s high degree of discrimi-
nation for the item, Approximetely half of the iteme were tharefore elimin-
ated as too easy for these groups.

Items answered correctly less than 10§ of the time were discarded as too
difficult, Very few iteme were in this category.

The significance of the difference betweem difficulty for the regular
group and difficulty for the special training group was obtained for each 1tem.
Only three items had critical ratios of 2.5 or more, indicating that caly a
very few items discriminated between the two groups.

It vas noted that the perception items tended to be too emsy, and the
paired comparison items non-differentiating., The best items were the ab-
straction items,

The fregquencies of alternative responses on each i mm were examined for
further guides in conztructing items for the revised form of the test,
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