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Problem 

To analyze VC-1, 1-1 scores of two groups of trainees, both groups being 
largely Grade V cm OCT and 2abc, one group including sen in regular Rifle 
Companies; the other, men In Special Training Battalions or reocsmended for 

V / Special Training. Problems to be considered are the selection of appropriate 
— scaring formula; estimation of reliability of total test and separate pages; 

*1J intercarrelation of battery of tests including VC-1 X-l, OCT. 2abc. IBT-l, 
DST-2 and 1ft-1; and the validity of VC-1 items. 

Population 

Group Aj 
i—yh 75 white trainees, Grade V on both QCI and 3o.be, regular rifle caogpaales, 
U M Omp Croft, S.C. These man, although Grade 7, are making acceptable soldiers 

under the regular training program 

Group B: 
29 white trainees, Grades IV and V on OCT and 3abc in Special Training 

Battalion, Camp Croft, S.C. The majority of those man are illiterates or non-
English. They aro In the Special Training Battalion because of one otr mare 
of the following factors: illiteracy, limited lntelligance, personality 
maladjustment. 

1»3 white trainees, Grades IV and V on GCT and 2abo, rocosBBnded focr 
Special Training Battalion, Can© Croft, S.C. These men are defined as man 
who would bo in the Special Training Battalion if there were room for them. 

t ^ Variables 
( Si 
i O 1* x_1: - *i«oal classification test consisting of 67 5-altar-
C_2 native, aultiple-ohoice items, of -visual perception, abstraction, and paired 

comparison types. It was designed originally for use at induction centers 
to weed out those Illiterates, non-English, and men of low mentality who would 
not be of value in the Aray. The time limit for this test is 30 minutes. 

2. GCT: - general intelligence test in spiral omnibus form consisting 
of 150 U-altermtive multiple-choice items of vocabulary, arithmetic, and 
box-counting types. This test was designed for use at reoeptian centers to 
classify man who read and write English. The tlw limit is ko minutes. 

3. 9abc: - non-language classification test for measuring the abilities 
of men who do not read English readily and of those In Grade V on OCT. It 
consists of three sub-tests: 70 block-counting item, 237 Symbol association 
items, and 37 design ooaparison items. The time limit for the total test is 
20 minutes. 
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ht   ixai'-l: - & iwa-varbttl tost vhioh attcanpta to moaauro noo-vorbal 
roesoning ability In low jpasuio men.    It oonolata of 3^ Itena, each roquiriaj 
the aub^oct to ftrav the last figure ooooaaary to oompleto a aerloa of figuroo. 
The tlaa llslt la 10 mlnutse. 

5. 1ST-21 - & teat oonalatlng of 3ö itome taitin« ability to follow 
alaple verbal directlena.   This toat waa doaigaad for use vlth lav grade nan. 
The tlaa limit la h ninutos. 

6. MfUl; - a toat daalgood to oetlnate cbanooa of auooeae In looraias 
oecbanlonl toakB, oonalatlng of 45 Itetaa of ouch of the following typea: 
Maohanloal aovenents^ surface develoiraaHt, and shop nathenatlCB«   The tiae 
ll»lt for the total teat is Vp mlnutoa. 

CanolualoaMi 

1. The VC-1, X-l siay be scored by tho fonaula nun^or rlgjit. It Is not 
necessary to use tho formula B - .I.W since the scores by the Wo formulas ore 
highly oorrolatod (r - ,99) and tho rolatlanahlp is linoar. 

2. The reliability of tho total VC-1, X-l test by the KJuder-Riohardson 
formula #21 Is ,QCk for the oonflained groups A and B.    It Is sll^itly hi^or 
for Group B alooo, but is still lower than what would be dealred for a test 
of this type. The apllt-half reliability raised hy the Speeraan-BnAm formula, 
is .939 for tho oooiblnod groups. This tochoiquc yields the highest ostioate of 
reliability while the M #21 yields tho moat conservative ostinate. 

3. The rellpbilitlos of tho separate pages of the VC-1, X-l are still 
loser, ranging froa .51^ to .T^T «nd aro too low to permit the use of a 
separate page as a ahortcr tost for preliminary »croenlng purposea. 

h.   The DST-l is leas roliabl© than tho VC-1, X-l, the reliability "by tho 
Khder-Biohardson formula #21 for the total sample being »706, 

5. Tho BET-2 is highly reliable in spite of its h minute time Unit.   The 
raliablllty for tho entire group is .9^7.   With respect to reliability then, 
the DBT-s? would h© preferable to tho VC-1, X-l, especially since it is so iflucli 
shorter. 

6. The intercorrelatlons of tho "battery of tests, including VC-1   X-l, 
OCT, aahc, IHT-l, lHr-2 and MA.-1, are very low with none oxoeeding .V75. 
The VC-lf X-l oarrolatea most highly with tho aaho, UST-l, and MT-2, the 
correlatlona ranging from .V3 to .J^6 for tixo total group.   All four of these 
teats wore specially designed for use with man who aro Gärade V on the vei^al 
intolllgence toste.   The correlatlona of these tests with the GOT are prac- 
tically zero for Group A and from ,2k to .37 for Qroups A and B oaa&ined.   The 
inberoorrelationa involving B9I-2 aro consistently higher than the others. 

7. The item analyala of VC-1, X-l indicatea that few of the item in thia 
form of the teat are sufficiently difficult or dlscrladaat Ing.   The perception 
iteos aro generally too easy} the aaalogy Itaas, im-dlsoriminatlng.   A nav 
form of the teat should be constructed using tho abatraotion type of item, and 
a higher level of difficulty. 



Prooedure 

The VC-1, X-l test papers for the tltxreo grcHQ« of timinse« vsre «oared 
■by tvo soarlxig £c£cmxlmt madber right, and right alnue aoo-fourth «rang. 
Sooree of the tbroo groups ware ooqparod anf( the slgnlfloanoe of the dlfferenoes 
hetveen the aoans obteiiiud.   It \mo decided to oanblne those reoanaonded far 
Special Tralnina vlth th»e In Special Tminlng, oslllng this Qroap B; and 
calling those in Hlfle Training, Group A. 

In ardor to soe if it would he worthwhile to use the K~^V» scaring fonaula, 
scatter plots wore made plotting B against B-^W scores for Groups A & B sepa. 
ratelyi Correlatlans wero obtained and the dlstrlbutioos checked for linearity. 
Since the ocrrelatlons were vory hlgli and the linearity obrloua it was de- 
cided that the B-*W scoring fonmila could he discarded. 

For P soothes only, oatiaatos of the reliability of the VC-1, 1-1 woro 
obtained hy the following Methods for Groups A fe B separately »ad coäbined. 

1. SUder-Biohardaon fonaula #1, for total test. 
2. Spllt-faalf method, odds vs. eroas for total test. 
3. Kiuder-IUchardsan fonnula ,',:21 for each page separately. 

Estlaates of the reliability of the IHT-l and EÖT-S were also obtained by 
K-H #21. 

lateroorrelations of the testa included, in the battery were obtained, using 
all available oases for each carrelatlon, for Qroups A and B. separately and in 
ooafcinatloa. 

An item analysis was laado of VC-1, X-l, using the external criterion of 
assignment to Biflo Coopanjr or Special Training Battalion.   The interaedlate 
group, those reccsBQOuded for assigomsnt to the Special Training Battalion, was 
omitted from the analysis.   Rospouses were traamferred to IBM answer sheets so 
that an IBM. graphic itcaa count could he made.   The percentage of correct 
attempts far the two groups was an index of item difficulty; the significance 
of differences in difficulty for the tvo groups, an index of itora discrlaina- 
tion.   The freguanoy of altematlre responses on each item far the two groups 
was also obtained hy IBM graphic item counts. 

From these itoaa analyses the host Iteas were selected and the principles 
of good Itena hypothesized.   On the basis of these genamlizatlans, additional 
items for a revised fam of the VC-1, X-l, were constructed. 

Results 

The K scares of the trainees in Rifle Companies, of the trainees reooanonded 
for Special Training, and of the trainees in Special Training Battalions ware 
canpared and the slgnlficanoe of dlfferenoes hetween the means obtained.   A 
similar analysis was made of the R-!w scores.   The only slgalflcant difference 
ohtained for either scoring fonnula was that hetween those in Rifle Oonpanles 
and those In Special Training Battalions.   Table I suaaarizes these results. 

•R = nuribor of right aasweraj V z mmfeer of wrong answers. 



TABLE I.    Blfferenoea In Teat Soar©» of Three Graupe of Trelnoe« 

;3oo^ llüanfeoi'l<lght 
I      6?iUoal Kuo 

Croup 
Mean 

Critical SStio 
fceo. 

Spec. 
For 

Train. 
Special 
rrainlng Jloan 

ritl< 
Keo.   for 

Spec. Train. 

Ratio   "   ' 
Bpeoial 
Training 

Mfl'i 
Beooau for Spec. Tr. 
Speolal Training hi 

W.72 
1*6.66 
1*2.12 

l.ll 3M 
2.03 

^.82 0.99 3.31 
1.96 

While those reco—ended for Special Training are closer to those In regular 
rifle ocivanios then they are to those in Special Training Battalions with respect 
to VG-1 scores, the caBt>lnatian of the two groups, reooensodod far Special Train* 
lag aad in Special Training, ws auggöstod on the hasis of tho origlnnl defini- 
tioos of the "reccasaaaded" grovqp.   These men wore to he those vho would have been 
In the Special Training Battalion, had there been room enough for thaa.   There va&> 
a aarked aaount of overlap In the distributions for tho three groups, with standard 
deriatioos ranging from 8 to 11, the largest being for those In Special Training. 

The oorrelatloo» between E and R - ^ scores on VC-1 for Ofcoup A (Bifle 
Companies) end B (Recoonendod for, or, in Special Training Battalions) ware 
practically perfect, being .99 for both groups.   The regressions wore obrlousl^ 
linear.   On these grounds the aooring fonaulA L" - ,Hf was abandoned. 

The reliability of VC-1, £-1 was oatimatod by both the Shder-Hichardaon 
fomula #21 and the split-half technique, correlating odd and even scores. 
TABLE II suawarizes those results. 

TA2LE II.   Estimates of tho Reliability of VC-1, 1-1 

Group B 
. Reliability                               1 

K - B #21 Split-half Split-talf 
raised by S-B * 

Group A 
QroupB 
Total 

6s 
69 

.8lß 

.075 
,861* 

.821* 

.909 

.885 

.901* 

.952 

While the £•& fatrnda #21 gives an undor-ostlmto of the reliability of 
a test, it is still highly probable that the tras reliability is not as high 
äs would be desired for a test of this typo. 

Estisates of the reliability of separate pages were also made by the £-R 
fonada #21 in order to see whether or not a shorter test night be used as a 
preliminary screening device.   The roUÄbllltios were relatively lav, however, 
ranging fron .51 to .71.   TABLE III gives the reliabilities for three pages of 
20 Items each. 

* 'ZpeaxtHtn-Brown prophecy foxnula for tost of doubled length. 

I* 



IABLK III.    EatlMte-i Reliability of Separate Pages of VC-1, X-l 

Reliability by K-E #21 
Group Page 2 VtLC-j 3 Page U 

■*       rtt H rtt N ptt 
Group A 
Group B 
Total 

6e     .623 
69    .707 

Ul  ,   .699 

62 
69 

.529 

.678 

.666 

62 
65 

.51»» 

.5^6 
...        .538 

Paga 2. t»bich la the firat page of the actual tost,  is the- nost reliable. 
Page 3 and h are progressively leae ralisbla. 

The reliabilities of DSTM and Dar-2 ware also ostimted by K-H #21.    Since tha«t 
tests haoi been conslderod for th^ same uoe as tha VC-1, X-l, It viaa inportant 
to compere tham on this characteristic,    The DST-l and D8T-2 require lass ta*tln<:^ 
time,  tiie time llmltB being 10 and h lainutos respectively.    Tlierafora,   even 
equivalent reliability vould favor the use of those tests in proforence to the 
VC-1, ignoring any conalleratlon of the ralatlva validities of the testa. 

IABL3 IV.    Reliabilities of DST-1 and DST-2 as ostioatöd by K-R #21 

rsr-i Df3T-2 
Group               H ^tt "'    ir rtt 

Rifle Conpanlee                            62 
RecoBBiended for Special Tng   26 
In Special Training                   »»3 

Total                                           131 

.702 

.696 

.619 

.708 

62 
26 
U3 

131 

.905 

.898 

.939 

.9^7 

DST-l vas not sufficiently reliable, and vas mxch less reliable than 
either lliBrr-2 or VC-1, X-l,    For the total group, DST-2 vas aore reliable then 
the TC-l, X-l.    The reliabilities of DST-2 by K-R #21,  the most conservative 
estlaate of reliability, vere ccnasldsrably higher than the reliabilities of 
VC-1, X-l estlmted by the eamo method, and slightly higher than those astiiaated 
by the split-half technique, 

Intsreorrelatione between the tests in the battery vsre o\t ained for Group 
A and B separate]^ and oombined.    All of the intsrcorrelatlons vere relatively 
low, non*sing as high as .50.    The intaroorrelatlona for Group A men in Rifle 
Conpanlee, war© lower than thoae for Group B or for the two groups together. 
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TABLE T. 

lutarcorrelatl ami Betwean Testa glvon Rsgiilar Train««« {Group A) 
«nd Tho«« In Bpselal Training or Reooonendod for Spocial Training (Group B). 

OCT 2abc D8T-1 T)ST-2 MA-1 
TEST .  ^__ __^ ,  .  

Qromp m Group        Group Gi\>up Group      
A       BA&BAA        BA&B A       B       AA&B   A B       A&B       A       B    A&B 

7C-1,X-1 -.GOß    .2iS .2»«    .360 .U75  ,U60      .397 .^    .^1 .263    .hiß    Ml    -.019 .202  .200 
H fe       6?   127       62     65   127        6B     69     131     fe       67 129 36     V7   103 

OCT .070 .271 .253      .115 .26U    .268 .102    .265    .371      .208 .311 .; 
_J      75   68     lft3        62     65 127     62      63 125 69     51 120 

2«bc                                                                      :i21 .356 .285 .059 ~ .W .327 .068 .299 .2^5 
B , 62     65 127     62       65 127 69     U7 U6 

5^1 .173 .381 .360 7078 .267 .^O 
N             _____ ____„ 62     67 129 56     U7 103" 

DOT-2 .281 .U50 .TTfo 
» 56     H6 log 

Tb© VC-1,X-1 corralatad moat hlghljr with the 2ahc>  the corrolatlon being ^ 
.1»60 for the two groups togethar.    The oorrolation« of tb« VC-1, 1-1 with the 
DRT-1, and DeT-2 were Just slightly lower.    All four of theae teats were special- 
ly deslgnod for use with men who ware Grade 7 on the verbal Infcelllgaoce teste. 
The Correlations of the Visual Classifioatlan Test with the OCT and NA-1 ranged 
froai .00 to ,2k for the three groupa, the correlations for Group A being practi- 
cally toro. 

The numher of cases for the interoorrolations warled from test to test, 
since all possible oases were used for each correlation. Table 71 glres the 
means and nijpas cm each test using tho largest sample availabla in each group. 

'i-A SLE TX.    Means and S Ifinms on SI3 t Tests f< ar Ore ups 
A, B, and A and B CorrMr.ed, 

TEST   -t Grot® A Group B A and B 
i Mean       Sigan W     Mean Sigraa H Mean Signa 

nc-i; i-1' 6? W.8       8.1 69   U3.9 10.3 131 56.2 9.6 
OCT 75 60.5       6.9 68   52.3 8.9 1^3 56.6 8.9 
2abc 75 62.2         5.0 68   59.8 9.7 1*3 61.1 7.7 
D8T-1 62 11.3         U.7 69     9.2 H.3 131 10.2 5.6 
DST-? 62 21.3         7.2 67   11.2 8.8 129 16.0 9.5 
MA-1 J2L 6V.7        8.Ö 51   60.1 h9 ISO «fc.T ,?.* 

On ersry test except the D8T-1 Group A was more hoooge^eoaa than Group B. 
This night hsTo bean partially responsible for the lower correlations obsarred 
for Group A.   A limited range of ability was «rldent for both Group«. 



B, s ince the majority of men vara Grady V on OCT and 2abc. However, s ince 
tp/rf i s tii« range for which the VC-1, X-wl Is intended, i t was not desirable to 
jBtiaste the lntareorrelatiobs far en extended range. 

An Item analysis of VC-1, X-l was aada to os t ine to i t era d i f f i c u l t y and 
val idi ty oo the bas i s of the external cr i ter ion of assignment to regular 
training versus assignment to special training. The percentage of correot 
a t t e s t s was used as an index of d i f f i c u l t y . I f th i s value exceeded 900 
for either group, the i t«a was rejected, axe apt where the value was much 
lower for the spec ia l training group Indicating a high degreo of dlscriml-
nation for the Item. Appraxl:nately half of the items were therefore elimin-
ated as too easy for these groups. 

I t e m answered correctly l e s s than lQjf of the time vera discarded as too 
d i f f i c u l t . Very few i t e r s were in th i s category. 

The s ignif icance of the difference between d i f f i c u l t y far the regular 
group and d i f f i c u l t y for the special training group was obtained for each item. 
Only three i t eas had c r i t i c a l rat ios of 2 ,5 or mar9, indicating that only a 
very few I t em discriminated between the two groups. 

I t was noted that the percsptlon items tended to be too eaSy, and the 
paired comparison items non-differentiating. The best itarns vara the ab-
straction items. 

The frequencies of alternative responses OR each i m ware examined far 
further guides in constructing items far the revised farm of the t e s t . 


