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FOREWORD 

This report is of primary interest tc research vcsrkers con- 
cerned with the selection and training of personnel for specific 
Military Occupations.  Specific selection tests of known efficiency 
are needed for the most economical assignment of recruits, replace- 
ments, and transfers to Military Occupational Specialties.  The 
objective of this project was to develop such selection procedures 
for assigning Army personnel to Army transportation units. 

New tests were needed to measure the non-intellectual and 
non-personality traits which contribute to success as e driver in Army 
driving operations.  Tests of sensory ability {such as ability to 
remember what has just been seen) and of motor performance (for 
example, strength of grip) were studied as possible predictors of good 
drivers.  Information on Army Personnel Records was reviewed to 
ascertain what might be used to improve driver selection efficiency. 
Tests of skills and aptitudes believed to be required *"or efficient 
driving were tried out. ; - 

To gather the necessary information for constructing selec- 
tion instruments, proposed tests were administered to over 1400 Army 
drivers.  Scores on these experimental procedures were then compared 
with ratings received on a drivers' rating form developed by -fee 
Adjutant General's Office, DA.  The best predictors of gopd driving 
performance were found to be knowledge of motor-vehicle operation, 
experience in driving, other personal background factors and attitudes, 
judcrment in traffic situations conscientiousness in following detailed 
assignments, and general muscular coordination. 

Field runs showed that group tests designed to measure these 
characteristics are from three to five times as efficient as the 
individual tests currently in operation as selection procedures and 
require considerably less effort and time to administer. 

." .-       "     _  -  '  - '*^KSHgBS8S3 
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APTITUDE TESTS FOR DRIVERS 

INTRODUCTION 

The problem of efficient driver selection is of paramount importance 
to the Army as well as to our national economy.  The Army in 1951 drove 
nearly one;billion vehicle miles in its world-wide operation (exclusive of the 
Far East Command).  During the 1951 period military vehicles were involved in 
18,999 aqcidehts In this large area of operation, at a cost in excess of four 
million dollars.  The military index, is about 1,9 accidents per 100,000 miles 
of travel, which is approximately equivalent to the accident rate of civilian 
males between 19 and 25 years of age.  The high incidence of accidents among 
the male population of military age, exclusive of military accidents, further 
emphasizes the enormous problem the Army faces in building up an efficient 
mechanized fighting force. 

Today every recruit has a record of his abilities and aptitudes on 
his Form 20.  Upon entering the Army he is given tests to show his capacity 
as a clerical worker, a mechanic, and other occupational specialties*  How* 
ever, no crmoar.^le tests of the soldier's background as a driver or his apti- 
tude for driving are employed.  The objective of this study was to find ways 
of classifying men with respect to driving aptitude and ability. 

HEVIEW OF THE LITERATURE r 

A partial list of related references has been attached to the list 
Incited references for those who may wish to go further into the literature 
than is warranted here. 

The problem of selecting drivers to improve the average efficiency 
level is not new and was adequately covered by others (5, 10).  It has been 
handled in various ways, but no highly satisfactory results have been obtained. 
This is partly due to the fact that the criterion used for selection has 
usually been accident records.  The reliability of such records as kept in 
public files has long been open to question (1, 3, 5, J2).  To abandon the 
accident-index in any form as a primary criterion of* driving performance or 
as an operational selection technique is not, of course, to deny that a 
driver with a high accident record Is a poor risk.  But the establishment of 
a statistical relationship between the number of accidents and some index of 
expert driving may be difficult.  Particularly is this true la the Army where 
one or two accidents usually disqualifies a driver and where periods of obser- 
vation are limited.  It would appear that adequate ratings may be better 
indexes of good driving t%an accidents, ;; 

At best it may be said that devices for the selection of drivers 
developed to the present :may be considered valuable mostly for spotting a few 
extreme cases that should not be driving.  After a careful screening by the 
Army through induction and enlistment methods employed, it is doubtful if many 
of those highly unfitted for driving get into the Service.  The real problem 
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in driver selection is that of probing the psychological makeup of the 
soldier to ascertain which of his characteristics and capacities correlate 
with successful Army vehicle driving performance,  It would seem that the 
factors which correlate with ratings would he the best operational criterion 
of selection.   

The various methods of streetcar, bus, and motor vehicle operator 
selection and improvement previously used, for example, (2, {+,  7, 9, 11) may 
be classified into the following categories: 

1. Performance tests designed merely to alert the prospective employee 
to an awareness that he is being carefully and critically considered.  They 
appear to have had the psychological effect of scaring off the highly incompe- 
tent and neurotic applicants, and of keeping conscientious employees at a high 
level of efficiency, particularly when the labor market is flooded. 

2. The adaptation of standard psychological tests such as reaction time, 
strength of grip, measurements of vision and color vision, motor coordination, 
and other tests of hypothesized functions assumed to be related to driving or 
similar performance. 

3. Various pencil-and-paper tests designed to measure i  ch psychological 
characteristics as: 

:,.<.,. •i?t^:,:^- J$r, «? Intelligence. - jjgfe - -^-vt • -- -,••..<'«•-•:--.!• i*sm --. ^ rs^:?;^^^~^:. :- 
" W?     Introversion -~extroversion.^ 

c. General personality characteristics. . 
d. Mechanical aptitude and knowledge. 
e. Mastery of the principles of safe driving. 
f. Certain combinations or adaptations of the above assumed to 

have validity as criteria of driving perfarp»nce, 

4..  Complex performance devices simulating driving variously named the 
drivcmeter, driver =rater, reactometer, etc. —_ 

These suggestions from the literature were considered in choosing and 
constructing tests for the present study. 

SCOPE OF THE PRESET? STUDY 

PURPOSE 

Since the Personnel Research Section, Personnel Research and Proce- 
dures Branch, The Adjutant General'3 Office, Department of the Army, has done 
considerable work in the area of attitude and personality measurement, the 
present project emphasised two phases of the problem:  l) The development of 
pencil-and-paper tests which might assay the functions ordinarily measured by 
"so-called" psychophysical tests— a category of standard psychological tests. 
2) The modification of currently used and other possible cognitive group 
tests which might be employed in driver selection. 



The hypotheses to be tested in this study say be stated as follows: 

1. Driving aptitude can be Treasured successfully by pencll-and-paper 
tests designed to measure functions related to driving apart from intelligence. 

2. A satisfactory battery of group tests may be selected and developed 
to give a higher selection efficiency than those in current use. 

The design of this research program was essentially a three-stage 
validation study in which each stage or experimental run served a specific 
purpose.  In general, the purpose of Run One was to gather information neces- 
sary for a preliminary estimate of the characteristics of an original group 
of tests.  Run Two included: l) a cross-validation of the tests (utilizing 
the most efficient keys developed in Run One) found to be promisingj and 2) 
a study of additional tests suggested by the results of the first run or 
available since the first run was completed.  The objective of Run Three was 
to make a final check before selecting combinations of tests for an operational 
battery. 

It will be more appropriate to describe in detail specific purposes, 
and the particular tests, populations, and procedures used at the time each 
run is considered. 

VARIABLES 

The Predictors.  Within the framework of the contract specifications, 
the rationale of approach was to devise, assemble, or adapt tests.to measure 
the following functions assumed to be determiners of driving aptitude: 

1; Physical activity or motility. 
2. Gross eye-hand coordination. 
3. Finer" coordinations. - 
A. Spatial relations. 
5. Speed and accuracy of perception. 
6. Visual perception. 
7. Visual memory, B   1 1 
8. Judgment factors. 
9. Personality patterns involved in driving behavior. 

10.  Knowledge of motor-vehicle traffic laws and regulations as well as 
acceptable driving habits. 

Tests vere assembled and chosen for direct use or modification on 
the basis of the following criteria: 

1. Do they appear to measure the functions listed above? 
2. Would they seem reasonable to the average Array driver as tests of 

driving, i.e., do they have "face validity"? 
3. Do they appear to be long enough to be reliable, but short enough to 

be used effectively in a battery under operational conditions? 
4. Are they clesr in meaning with a minimum of verbiage? 
5i* Can they be objectively scored? 

- 3 - 
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Some of the tests administered in this study are described with 
specimens in Appendix A.  Administrative procedures are described in Appendix 
B.  For the most part these predictors are of the cognitive, pencil-and-paper 
typee  About one-third of them were developed by the contracting staff. Four 
were furnished by the contractor.  Others were borrowed and adapted with per• 
mission of" the owners or commercial representatives.*  In only one test was 
there a question of copyright involved. 

Some of the tests in the battery were adopted without revision since 
they had been previously given to thousands of subjects.  Most of the new 
tests, however, were tried out on smaller groups of students and driver-educa- 
tion classes.  The battery of possible predictors was also tried out on 70 
National Guard drivers of Boons, Iowa, upon invitation of the local commander 
who was interested in encouraging safe driving in his unit.  Since these 
administrations were entirely preliminary tc establish time limits, check and 
revise directions, and gather similar administrative data, the details of these 
studies are not included in this report. 

The Criterion.  The instrument used to validate the driver selection 
tests investigated in this study was Ratings for Drivers, Form X-2, DA AGO HIT 
2408.  It was administered in each run of the study,  This criterion instru- 
ment was developed (12) by the Personnel Research Section, Personnel Research 
and Procedures Branch, The Adjutant General's Office, Department of the Army. 
It consists of: a "halo" scale on Appearance and Military Bearing which is 
used as a suppressor to draw off the personal feelings of the rater toward the 
ratee; four criterion rating scales on Near Accidents, Reaction to Sudden 
Changes, Effect of Temper on Driving, and Knowledge of Own Limitations; and a 
check-list of 15 undesirable driving habits. 

In scoring the criterion instrument, means and standard deviations of 
raw scores on the scale and check-list portions are involved.  For the second 
and third runs of this study, the criterion score was calculated on each roster 
rather than on the entire population, using the corresponding means and stand- 
ard deviations.  This was advisable since the assumption of equal variance 
across rosters was not sustained when subjected to test of homoscedasticity. 

i      This procedure was not necessary for the first run, since the tests were given 
to smaller groups which tended to restrict administration to only certain 
installations and units.  Further details of group differences in criterion 
scores are discussed in Appendix C. 

The criterion instrument is so scored that a low score is indicative 
of good performance.  The reverse is true of the predictor tests used in this 
study—a high score is indicative of good performance.  Hence, correlations 
between a good predictor and the criterion will be negative in sign.  Since the 
correlation coefficients computed in this study have not been reflected, a high 
but negative quotation is desirable in the tables of data to be presented. 

«Kotes  See Appendix kP  page 4. for detailed list and explanations. 
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POPULATION 

The examinee required by the design of the present study was the 
enlisted man who had sufficient driving experience in the Army- and who was well 
enough kno\'m to associates and supervisors at his iiiaiallaiioft to be rated 
properly by them.  Installations were selected for each run of the study on 
the basis of the availability of the desired types and number of troops and for 
economy in time required to collect data.  As much as possible enlisted men 
were used who drove for at least 50 per cent of their working time, drove at 
least 100 miles a month or had been military drivers for at least three months; 
and who were known to at least five associates and superiors for a minimum of 
three months.  Most drivers were well above these criteria lim'ts for 
inclusion in the experimental group, 

Complications occasionally arose which reduced the number of desired 
subjects.  Despite advanced scheduling and excellent cooperation, variation 
in training quotas and transfer of personnel affected in some instances the 
number of men available for a given test.  Because of these and related circum- 
stances, the same number of men did not take each test in Run One. 

Drivers in tactical units often drive only on maneuvers or to and 
from the drill area.  Most of their time is spent in cleaning and maintaining 
their vehicle.  Thus it was sometimes difficult to establish the actual propor- 
tion of time a man spent in driving without a personal interview or individual 
observation*  This may have limited thernumber of men available for a given 
group selected primarily on the amount of driving they did.  Drivers from head- 
quarters companies and certain pools seldom drive with other drivers.  While 
they do spend most of their time driving, there are few raters who know them 
well enough to rate them or those who do know them may not have come to the 
experimenters' attention due to their association with units not scheduled for 
testing.  As a further example, men are frequently assigned to a certain 
vehicle one day and to another the next day.  Although they drive every day, 
few persons at the installation know exactly how well they drive.  Unless the 
vehicle is damaged or some adverse report is made bv the personnel for whom ., 
they have driven, direct information about them may not be available. 

Some of these factors would undoubtedly reduce the validity coeffi- 
cients obtained in this study.  Many of the difficulties were overcome or 
corrected by suitable methods of selection or analysis, but it is still prob- 
able that the validity coefficients presented in this report are on the conser- 
vative side. 

RUN ONE 

PURPOSE 
• '•'i\    -:..^v-itv-.v.;.._3 S;?a;»sSV-;;.:,~* 

The objectives of this exploratory first run of.test administrations 
were: 1) to secure sufficient data for preliminary estimates of the relative 
validities of the proposed tests so as to select for further study those shewing 
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promise of predicting driver aptitude and to eliminate at the outset those 
showing no predictive efficiency or which have too much overlap with Aptitude 
Area I of the Army Classification Batteryj and 2) to modify or develop scoring 
keys for use in cross-validation of the most usable tests in the second run 
designated here as Run Two. 

ffiCCEDutui; 

The first testing runs were started in July, 1951 at Fort Sheridan, 
Illinois; Camp Atterbury, Indiana; Fort Leavenworth, Kansas; and Camp Carson, 
Colorado.  Because of flood conditions, testing at Fort Leonard Wood, 
Missouri was postponed until August 1951 and the scheduled visit to Fort 
Riley, Kansas was cancelled. 

During this run groups of 20 drivers were scheduled each half day. 
In all 4-80 men were tested; of these 468 had sufficiently complete records, 
adequate driving experience, and a sufficient number of ratings. 

The tests used in Run One are described in the first section rf 
Appendix A.  Attempts were made to find scoring methods which would give the 
highest possible predictive efficiency.  These details are described in 
Appendix F, along with information on additional tests related to. but not 
made a part of this study.  For the results to be presented, only the scoring 
found to give the best validity and most practical was used. 

Item analysis was made of the tests for which its use was appropriate. 
The procedure is discussed in Appendix G.  Due to the size of correlations 
with the Criterion, the significance of biserials obtained was not sufficiently 
above chance to warrant confidence in the results.  However, the item analysis 
served very useful purposes in revealing unsatisfactory items (which were 
deleted) and in constructing keys for the various tests based upon r ational 
considerations supplemented by the item-analysis results, 

RESULTS 

The results of Run One on tests are shown in the first section of 
Appendix D. 

As indicated by the correlations and later by item analysis and sec- 
tional analysis, certain of the tests did not appear to give promise and were 
not carried in Run Two.  These were the speed of perception tests. 

Certain other tests, although the validity coefficients wer« low, had 
far various reasons shown some promise and were revised or lengthened.  For 
examples In activity or motility, checks against laboratory measures were made. 
Any form of test which showed highest relation to this function was considered 
a legitimate instrument as the problem was to cross-validate the function rather 
than the test itself. 
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In some instances the desirable items were carried over in condensed 
form, or entirely new types of tests were Bade to aeasure assumed aspects of 
the function postulated tc "be measured.  In most cases the procedure was 
merely that of developing a key from the item analysis or of combining two '"••-.- 
tests into one as in the case of Activity I and Activity II, CRT 63.  In 
Spatial Relations, CRT 206 - Form A and CRT 59 - Form B were combined into CRT 
214. * Form X.   Also in Driving Judgment, CRT £5 - Form A and CRT 203 - Form 
B were combined into CRT 88 - Form X.  This consisted in combining the useful 
items of two forms into another form and using the original key for the items 
used. 

Since Line Tracing, CRT 67 showed a higher validity coefficient than 
most others, and also since it was the only test of the function, a parallel 
test was developed to give higher precision in scoring, and another test called 
Pattern Tracing, CRT 195 was added. 

The tests assembled from the results and item analyses of Run One for 
use in Run Two are shown in Table 1. 

Table 1.  Possible Predictors Selected for Further Development on 
the Basis of Run One Results. 

Activity II 

Driving Judgment 

Emergency Driving 

Emergency Judgment 

Lateral Perception 

Line Tracing 

Motto Test 

CRT 63 Object Identification CRT 65 

CRT 88 Pattern Tracing CRT 195 

CRT 196 

CRT 8? 

Space Judgment CRT 69 

r«T oi i opax.iai tteiaxxons uni <-J-4- 

CRT 66 Traffic Observation CRT 201 

CRT 67 Visual Acuity CRT 202 

CRT 208 

RUN TWO 

The second run bos two parts due to the availability of additional 
tests after the study was underway.  The objective of one part was the cross- 
validation of the pencil-and-paper tests selected or suggested by the resultr 
of Run One.  The results are described as Run Two-A.  The Run Two-B covers 
the preliminary study of certain new tests introduced„  Additional tests used 
in Run Two-A and Run Twe-fl are described in the second section of Appendix A. 



GROSS-VALIDATION OF PENCIL-AND-PAFER TESTS 

Procedure  The following Installations were selected for Run TWO-AJ 
Fort Leonard Wood, Missouri; Fort Riley, Kansasj Fort Knox, Kentucky? and Fort 
Sheridan, Illinois.  Of the 326 men tested, 289 usable cases were available. 
Later, because of presumed cultural influences, the roster was further reduced 
to 203 cases of more or less homogeneous nature.  All correlations used in 
later calculations were computed fro© scores on this latter group. 

The tests given were suggested by the results of Run One ae described 
earlier.  The schedule called for testing 20 men a day during an 8-hour test- 
ing period.  In order to offset systematic effects which might unduly influence 
the first or last test given during the day, the order of tests was rotated. 
Blocks of tests were given in such a way as to provide relief from ennui or 
boredom and the greatest saving in time.  As nearly as possible the Criterion, 
PRT 2406, was given in the forenoon or early afternoon. 

Results.  The results of this part of the second rut (Run Two-A) are 
presented in Appendix P.  In order to reduce the number of predictors, ten of 
those showing the highest validity were intercorrel&ted to determine their 
separate contributions. -The results are shown in Table 2.  The last column 
of this Table shows the validity coefficient for each of these tests (unreflected). 
The intercerrelatione were used in later calculations. 

PRSL3HINART RUN ON ADDITIONAL TSSTS  (Run Two-*) 

The primary objective of this second part of Run Two was a 
field fJivestigation of the Driver's Self-Description Blank, DA AGO PRT 2457, 
which was not ready for use until after Run One had been completed.  Occasion 
was also takes to investigate the following groups of tests: 

It  Physical Aptitude Tests, Examination for Motor Vehicle Operations, 
WD AGO PRT 565.  Thia is the battery of currently used Army driver selection 
testa.  Though a collection of several tests, the battery was so organized and 
weighted (6) as to produce the composite PRT 565 score used in this study.  Run 
Two-B offered the opportunity of firming-up the administration and scoring pro- 
cedures of PRT 565 so that in Rue Three these physical tests could be compared 
with the peneil-and-paper tests being developed in tho present study. 

2. Several scores from the Soldier Record Form 20 that are generally 
available for use in classifying enlisted men. 

3. Supplementary psychophysical tests (described in the second section of 
Appendix A) either suggested by the results of Runs One and Run Two-A or modi- 
fied forms of certain PRT 565 tests.^ 

4*  Some of the border-line tests from Run One and Run Two-A were reehecked. 
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Procedure.  Tests were administered at three installations:  Fort 
Riley, Kansas? Fort Leonard Wood, Missouri; and Camp Atterbury, Indiana.  Five 
examiners tested £0 men a dayj 20.men reported for the group tests and 20 for 
the psychophysical tests in the morning and then exchanged places in the after- 
noon.  Special care was taken by trained personnel to administer the FRT 565 
according to specific instructions so that the results would be as accurate as 
possible.  As a result correlation coefficients obtained for PRT 565 in this 
study are undoubtedly higher than would have been obtained under operational 
conditions. 

Although 220 men were tested, 14.0 cases were usable after careful 
gleaning on the basis of sufficient driving experience and adequate ratings; 
complete records on all the tests were available, however, for only 124. men. 
Absences due to flood conditions and emergency assignments were primarily 
responsible for this shrinkage in the number of available cases. 

Results.  Information on the fourteen most promising predictors is 
presented in Table 3.  The validity coefficients, presented in the last column 
of this Table, may be compared with similar information presented in the last 
column of Table 2, for Run Two-A.  The inter correlations shown in Table 3 were 
used in later calculations. 

-10 - 



o 

I 
m 
& 
-p 
o 
•H 

I 
St 

G 

KJ 

Q 

O 

m 

o» 

CO 

vo 

u\ 

+> 
tn 

i 
§ 
a> 
p 

o 

p 

A 
© 

O 

I 
A 
•8 

<*\ 

(v 

co     oto >*     -^     <*     CM"    c\     o>     q     •>* 
Oi-JrHHrHCMQCMrHHH 

I I I I I I I f I I I 

C^%Q-*t\Q       £"••«>       «f\tt)       CM       OQ> 
en      rH       CM O       H .    NT -    H      Q      >•>      «*       >«> 

• • 3 • *V • & t 4 * * 

£>-        O       ^> «"N       <0i        H        t>        H       00        O        O 
<n       iH        »~i <*\       Oi        -*       CV        O        -*       V\       vO 

i 

N        N       tQ 0«AC^rHHU>CMNC! 
-N*       CM        CM rH       CM        irv       rH        H        »A\0sD • « • • » » • • • « • 

OCOOttO-+rHvOCMcncM 3 
^-'CMCMr-i        r-fW>r-tiH\Cvf> 

•     • * • • • fi • » 9 | 

m     *H      w\ H      o     >0      en     CM      o       I 
^t      en       •>* rH       CM       u%       O    '   O       C~ I 

• . * > « » * 9 . -• • | 

-•tOCOOCOvOH'O ! 
• • * • » • • • | 

PN      *D      OJ Q   >      W      4        ! 
CM        CM       CM rH        CM        O        O 
• • a • • • « | 

CY      -«*      >C CM       Q       to I 
rH        rH       O -    «M        i-i        t-i I 

• _.--•'•   ~. _ * * • • | 

rH       O       CM rH        O I 
-»*       <n       en O        CM I 

O       CO       rH CM j 
CM        O       CM CM ! « • • • | 

S   8   S    I 
.    •    •    . 

3 • &    I 
•     *    i 

CO I -*       -* 
tn t CM        CM • ! 

Ui        CO 

| 85    £ 
i i      i 

CM „ rH        H 
vO pa       05 

O       £-< O O  © i 
CM aj -H        iH «Q © 
o      J     O +j     P 3 & o 
CM P«trt   P.P O O 

C « vH   fi nH iH O «H 
e-<       o fi 3 jn P co p      © 
B      P      o n {< a «<r-i . »rs S      3 

•&p   ! 91?* 5    t    ""   M    |   5J 

0 M   ©   ©   © oj   © OT rH   rt O < O        rH 

<H flu ra^aco     x!      -P      ©      -p      o 
3        r-j -    © -    O '«H        -P        -*H        •d ©        «H 

dt-HCrHfe      ©•HS^AJ      ff     o     P     £      3 
3H^<   «> >   U    >   ©   O © P.       nH        +>        ^J 

•H      H       aj       j^       L      «d      -P       o       ft      t4       © 
>        Q        *-5 Q Q W        CO. O <! "^ X 

f-HCM       C*%.-»*       JTivO       E>       CO        O       <       fQ 

in 

s 
o 

CO 

o 

5 

rH 

rH 

g 

o 
c 
M 

% 

| 

•H 
P 

g 
^ 

rH 

u 
•H 

H^ 
O 

_© 

w 

8 

p 

•H 

8 
c 
© 

a 

§ 

b 

ID 

s 

§ 

§ 

Ft 
P 

i p 

o 
p 

© 

© 
(H 

© 

S 
1 
© 

M 
© ii 

H 55 

U   *B 
o © 

be 
© 

H4 

-11- 



It was decided from the evaluations made in Run Two to use the f ~>How 
ing predictors in the third run (Table i). 

Table 4,      Testc Selected for Run Three 

Army 
Test .. Designation 

1 Attention to Detail HIT 2374. 

2 Driver's Self Description Blank PRT 2457 
(Several scores) 

3 Driving Judgment CRT 88 
(Combination of items from two tests)* 

4 Emergency Judgment CRT 87 

5 Lateral Perception CRT 200 

6 Path Tracing HIT 2382 

7 Two-Hand Coordination PRT 2387 

8 Word Matching CRT 207 

* Two verbal-type tests, Driving Judgment (CRT 88) and 
Emergency Driving (CRT 196) were combined and a key based on 
item analysis of the two tests from Run One was used.  The 
test retained the name Driving Judgment. 

RUN THREE 

PURPOSE 

The objective of the third run was to cross-validate the battery of 
tests being developed in this study and compare them with the operational battery, 
PRT 565.  Other tests were added in Run Three in order to obtain additional 
information on them. 

PROCEDtRE 

The final experimental run was begun in May 1952 and completed on 13 
June 1952.  Installations selected were; Fort Sill, Oklahoma; Camp Chaffee, 
Arkansas; Fort Campbell, Kentucky; and Fort Knox, Kentucky.  The testing 
schedule for Run Three was the same as that used in Run Two-B.  Of the 553 men 
tested; 331 cases were acceptable from the criteria of useability set up.  (See 
page 5) 
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RESULTS . 

Means, standard. deviationss and validity coefficients for the tests 
used is Run Three are presented in. Appendix D,  The last colusM (W) of Table 
5 presents the correlations between the Criterion and the 32 most promising 
variables investigated in Run Three, .Again, for use in later -'Calculations, 
inter correlations are-als©: presented-. ::<"\ Interccrrelations between.- some: of these 
variables and four scenes ffcoiB the Ars^r Classification Battery of tests, are^ 
for convenience,, presented''!*! AppehaiK$«g& rAdditioatl results: oft visual acuity 
-tests are presented in Appendix F., 

.It in to be noted that the validity coefficient for the operational 
battery, FRT §&$y  -.12 (unreflected r) i& ndt affledg the highest of those quoted 
in the last eolsam of Table 5.  Also, since FRT 565 is actually a battery of 
tests, it is legitimate to compare PRT 565 with the other tests taken as a 
group*  In Run Three a multiple R, after shrihkagej^ <^ -.39 (unreflected r) 
-^as obtained for seven of these predictors.  This result is considerably v 

higher than the••••-.12  obtained for PRT 565. 
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SELiSGTION OF THE BATTERY ,.    _-^.:.Si'. 

Opes information on the individual tests was available, it remained   w *? 

to select tests for combination into the most effective battery o? predictors. 
Combinations of different tests and of varying numbers of tests were invest!-    ?.^* 
gated.  The results of combining tests according to beta weights are presented ft 
in Appendix E.  These results, however, are very similar to the validity   ; 

:J     * - 
coefficients determined for combinations of the same tests each weighted  | ^}  ^Hs 

eqnslly. 'Tt^'-'^^Z 

The results in general show that beyond five or seven tests, little ; ;4' ^s 
is gained in validity with the addition of more predictors.; Further, c«M|&f^' 
tions of five or so tests were found to all have about the same predicitiv^.s#f^)%'0$*.i 
efficiency.  Feasibility of administering the tests, then, was the primary 
consideration in choosing the following battery: ,- : .. 

_ __     •_-_   •••       -• -—«^<- ••,.----•-;:*•-:'--gi      :'"'*>?? 

Table 6.  Battery of Tests for Driver Selection.      •:^--i   -M.'f^.'-. 

Age >..fv    ' '* %*?* 

Attention to Detail FRT 2374 

Driver'3 Self Description Blank —   FRT 2457- 

Driving Know-Hov FRT 2412 -                        ;,    - 

Emergency Judgment CRT 37 

Two-Band Goordinaticaji ;   FRT 2387 

Word Matching CRT 207 

The validity coefficient for this battery was found to be  .38 (reflected r). 

Should it be desirable to have available for operational use more than 
one battery, this larger battery can be broken down into two smaller batteries 
with very little loss in predictive efficiency.     Using seven previous tests, 
the smaller batteries listed in Tables 7 and 8, are suggested: 

Table 7.      Battery of Four Driver Tests. 

Driver's Self Description Blank PRT 2457 

Age 

Attention to Detail  * , FRT 2374 

Driving Know-How HIT 2412 

Validity coefficient - .39 (reflected r) 

- .  . .                    .~~i'r~l£ ' ';-V-- •:':--.. •-.••;•.; '•'•'•  '-.-v. 



,-  -. -..—n»j~- ..ai-MieeS* 

Table 8,  Battery of Three Driver Tests 
*-'•- • :•• •• 

Emergency Judgment CRT 87 

Tvo-fland Coordination PR? 2387 

Word Matching CRT 207 

Validity coefficient s .24 (reflected) 

These two batteries could be used to supplement each other if retest- 
ing or alternate forms are required, or if tests for initial screening as well 
as at unit level are desired. 

SUMMARI AM) CONCLUSIOKS 
.'. '      •• 

From three experimental runs using a total of over 1400 men, nearly 
1100 cases were usable whet* selected on the basis of sufficient driving experi- 
ence and adequate ratings.  The mean validity coefficient of the possible pre- 
dictors administered to these rcsn increased from .09 in the first run, to .14 
in the second* to .20 in the final experimental run (the coefficients have been 
reflected*)  From the data of Run Two-A a multiple R of .26 was found for a 
battery of seven tests.  A multiple R of .33 was found for six predictors used 
in Run Two-*.  In Run Three a multiple R of .42 was found for seven predictors. 
After   S^1*1l"»V»*M»   •Mi'? a   Anafff»4an+   v<aArir*nA   +A      ^O After shrinkage this coefficient reduced to .39. 

A battery of equally-weighted tests selected from the second run was 
found to have a cross-validity in the third run of .38. It should be pointed 
out that this battery of seven tests can be subdivided into two smaller batter- 
ies—one of four tests, the other of three—with very little loss in stability 
of results. Validity coefficients for the smaller batteries were found to be 
.39 and .24.. These smaller batteries may lend themselves mere readily to 
-cperatioinl" use in an Arm/ selection program. 

The average validity coefficient for a composite score on PRT 565, the 
currently used driver selection battery on two runs, was about .18 (reflected r). 
Predictors were developed, however, which have about five times the predictive 
efficiency of PRT 565.  Considering that the new batteries may be given to 
groups and may be scored objectively, the advantages are obvious. 

Within the limitations of the present study, it may be concluded thatt 

1. The first hypothesis, which was to be tested in this study, is con- 
firmed; driving aptitude can be measured by pencil-and-paper tests using com- 
bined associates and supervisors ratings as the criterion. 

2. The second hypothesis is also confirmed} a battery of pencil-and-paper 
tests may be used to give an improved estimate of Army &rivi»ig aptitude and 
ability over methods now used. 

- 16 - 
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Appendix A - Description of-Tests 

Copies of the tests developed are on file v;ith Personnel Research & 
Procedures Branch, TAGO, Department of Army.    Sample items are shown and 
described here.    It was not thought necessary to make copies large enough to 
be legible.. Each will be designated as to Plate and number on the plate.    Some 
of the conventional type of pencil-and-paper tests will be described in a sen- 
tence and a sample item given to illustrate the form of questions.    See Plates 
i, II and III pp. 5-7.    NA indicates no CRT number was assigned. 

TESTS USED IN RUN ONE 

1..  CRT 63 - Activity I (not shown here but similar to Plate II-7.) 
A pencil-and-paper test of activity or motility having a reliability above 
•80 and .a validity of .45 when correlated with aetual tapping using Ream's 
method.    It is set up to be scored by IBM. ~—~"~ 

2i   CRT 63 - Activity II.    A variant of Activity I in which the strokes 
required were altered from single down stroke to a down-and-up stroke, 

3. CRT 60 - Tracing Coordination  (not shown).    Similar to an IBM 
scoring key with connecting lines leading towards the center of the page. 
The subject uses two pencils,  starting with left hand at upper left and 
with the right hand at lower right.    Moving along the lines and towards the 
center, the subject blacks in each circle-as reached.   -The tests are scored 
on IBM machines. \ 

4. CRT 67 - Tracing Ability.      This test of finer coordination was 
originally run to match an IBM scoring sheet in which samplingc of the ac-   . ~~- 
curacy of tracinc a line were randomly choren as the method of scoring. 
Due to complications introduced from printing, the tests were hand-scored 
but could be easily adapted for regular machine work.    (See Plate I-l) 

5. CRT 206, CRT 59 and CRT 197 - Spatial Relations.    This is an 
adaption of the O'Connor Block Test to pencil-and-paper f^rm.    The examinee 
is shown the complete block assembly, then is given a partly assembled block 
with five alternate possibilities for fitting one of five blocks into a 
given position.    His score is the correct number of choices.    (See Plate 
II-6.J...;_.... w. 

6. CRT 68 - Visual Recognition.      A perception test in which a cir- 
cular pattern design is presented at the left-hand side of the page.    Five 
similar looking designs are set at the right for comparison.    The subject 
selects the one like the sample.    (See Plate MI-5) 

7. CRT 199 - Letter Block.     A test designed to measure speed and 
accuracy of perception.    The blocks of letters are presented and the  task 
is to go through quickly and pick out the row in each block which has a 
wrong letter in it.    Each block of letters is an item,     (See Plate 1-7) 
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8, CRT 63 - Object Identifieatioh.  A test of observation with two 
objectives.  The examinee must, (a) search over the page for the right 
numbered item, and (b) answer the question which relates to accuracy of 
observation.  (See Plate 1-5 and 1-6) 

9. CRT 6.1 - Speed of Perception.  A number-checking test after 
Evans and others in which serial numbers about 3/4 inch in height are 
placed at random on a page.  The examinee traces the serial numbers in 
order as far as he can go in a given time and then puts a cross over the 
last one he reaches.  The score is the number he reaches.  (Not shown on 
plate) 

10.  CRT 62 - Speed of Perception (Revised)*  The same as before but 
with every alternate number reduced in size to ordinary reading type.  The 
rationale is that the time required for the eye to accomodate, a type of 
near-far fixation, might be measured.  (Not shown on plate) 

11 #  CRT 66 - Lateral Perception.  Hypothesized as an indirect 
measure of visual efficiency in the periphery of vision.  The subject com- 
pares two rows of random letters for differences or sameness presented in 
groups of five.  The successive groups alternate from the center of the page 
to the side.  (See Plate II-bv) 

12. CRT 202 - Visual Acuity.  A test in five parts designed to 
measure detailed visual perception.  The test is structured to avoid lin- 
guistic and higher mental activity effects as far as possible.  Each part 
has a different design, graduated in size, to increase difficulty in seeing. 
The score is the number right.  (See Plate II-9 and 11-10, and Plate III-l 
and III-2) 

13. CRT 207 - Word Matching.  A visual perception test in which a key 
word at left is matched by one of five choices at right.  The task requires 
sufficient vision to reed the word correctly.  The size is successively 
reduced past the threshold of readability for one with subnormal vision. 

14*  CRT 201 - Traffic Observation.  An adaptation of tha classic 
Aussage test made up of traffic situations,  Objective questions (shown 
at the right of picture) are presented after a short period of study.  (See 
Plate 1-2 and 1-3) 

15. CRT 64 - Visual Memory.  A type of immediate recognition of 
forms.  It was hypothesized as a measure of a driver's tendency to notice 
and then forget dangers in the environment.  The designs used were the same 
as for Visual Recognition (shown on Plate II-5) except differently arranged. 
In certain respects it is similar to "Traffic Observation except the designs 
are abstract. 

16. CRT 69 - Space Judgment.  A test after Ghiselli in which spatial 
intervals are compared*  The subject selects the letter which is closest 
to the standard or reference letter of each item.  (See Plate 1-4.) 

17. CRT 87 - Emergency Judgment.  Pictorial presentation of traffic 
situations are made.  The subject indicates his choice of solutions in a 
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five-answer multiple choice item,      (See Plate 11-2} 

18. CRT 196 - Emergency Driving.      Questions of the conventional four 
and five-ansver type on information desigaed to measure onefs reactions to 
emergencies in driving.    The aim was to concentrate on emergency situations 
if they could be differentiated.    Two forms were used. 

19. CRT 83 - Driving Judgment.      Similar to the above but emphasis was 
placed <bn judgment with respect to ordinary driving practices.    Ths two forms, 
A and B,j wero merged into Form X for the second run, retaining the best items 
only.   :j '"! 

20. CRT 208 - Motto Test.      A set of common proverbs and axioms in- 
volving mechanisms hypothesized to be related to proper behavior in traffic     -- 
situations.    Three responses are possible:    (A) Agree with,   (B) Don't know, 
(C), Do NOT agree.    A weighting system of from 1 to 3 is used in reverse 
order.    Sample itcus are: 

1. Nothing succeeds like success.    (A) Agree (B) Don't kgow  (C) Do NOT%gree 
2. Knowledge is power. %~J\ (A) Agree (B) Don't know (G) Do NO!? agree 

*N0T is capitalized for emphasis. ,  

TESTS USED IN RUM TWO • «. ^_- .      -. '^^m.^0^^^mS 

The tests described below are mostly group tests of cognitive 
nature with the exception of PRT 565 and were added to the battery on "the 
second run. 

1. PRT 565 - These tests are the regular Ari^drive^selection tests. 
They were given according to Army specifications, both as to construction of 
the test, design of the apparatus and test administration.   A full description 
is given in the Manual "Examinations For Motor Vehicle Operators," MVQT-I, Ur L-., 
WD AGO PRT-565 and need not be given here. 

2. PRT 2387 - Army Two-Hand Coordination.      A motor coordination test 
in which special hand pegs are alternately aimed at circles to the right 
and to the left, starting with the center columns.    The score is the number 
of targets hit according to standards set up.    (See Plate III-3)      Note the 
starting point is marked.    The carbon is placed on the back and the score 
is the number of targets hit within the circle. 

3. CRT 195 - Pattern Tracing. A standard IBM form is over-printed" £ 
with a pattern to be traced on the separate answer sheet without the pattern*1 

Control and close observation are necessary. 

4. PRT 2382 - Army Path Tracing.    A maze is over-printed on standard 
IBM sheets.    The subject traces through the naze.    Per cent right was used 
as a score.    The test is designed for IBM scoring but because of some 
printing irregularities they were doubly scored by machine and some hand 
scored to assure a reliable measure.    Only slight discrepancies were, noted 
on the two sets of scoring and a mean was taken for the two.    tSee Plate II-.4 
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for general layout.) 

5. PRT 2374. - Attention to Detail.  Army test composed of rows cf 0*s, 
a number of which ars broken.  The task is to determine bow many are broken 
in each line.  Used only in Run Two-A and Run Three, 

6. PRT 24,57 - Driver's Self Description Blank. Described elsewhere by 
PRS, A driverrs background and personality-attitude blank. Several scores 
are available. 

7. PRT 2412 - Driver Know-How Test.  Developed by PRS and consists of 
4-8 items involving knowledge of driving and safety behind-the-wheol.  Score is 
the number right. 

8. Experimental Test.  CRT 217 - Perseveratlon*  A combination of 
sense and nonsense, and word combinations which may be either true, false, or 
pure nonsense being answered (A), (B), or (C) accordingly.  (See Plate 1-9 far 
general layout). 

9. Experimental Test.  CRT 218 - Accuracy.  A tedious and boring test 
in which items consist of different numbers of certain letters, numbers or 
symbols appearing in a mixed line, e.g., 

1.  Which number occurs most often? -1 3 9 7 6 5" 4 37 26 5 4-34723 

(A) = 3  (B) a 7  (C) s 2  (D) . 4-  (E) B 6 

10.  Experimental Test.  CRT 216 - Difference Jfietection.  An observation 
test set near the discrimination threshold,  Pictures of commonplace and auto- 
motive-type apparatus are presented with a structuring sentence to direct 
attention to proper detail.  This test was cross-validated.  Score is number 
right.  (See Plate 1-10). 

11,  Experimental Test.  CRT 215 - Motility.  This test is a further 
development of CRT 63* Activity I and Activity II.  The general format is shown 
(Plate II-7).  The first part involves blackening in the triangles as rapidly 
as possible.  The second part is essentially the same as CRT 63. 

TESTS CR ELEMENTS NOT ENTIRELI ORIGINAL 

Test 

Speed of Perception 
Speed of Perception (Rev.) 

DesiS- Credit Due 
nation 

61 Author unknown 
62 rights expired 

Permission granted for 
espe-piipintaJ. us§ 

Dr. J.E. Evans. ISC 
Activity 
Motility 

63       Adapted for ©xp. 
21ff       use on IBM  IBM. Des Molnes 

Visual Memory 64  Rights expired if 
ever entered   J.E. Evans. ISC 

Space Judgment 69  Edwin E. Ghiselli Dr. Ghiselli, Berkeley, 
Calif, through PRS 

Visual Acuity 202  For use of tar- 
 gets in Part II 

R.A. Sherman 
Bausch & Lomb. Rochester 
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The following (supplemental paychophysical tests were evaluated as 
predictors of driving aptitude and/or ability. 

1. Armed Forces Vision Test as described by the Aimed Forces Vision 
Committee (not show here). It comprises aa objective test of visual ac- 
uity, muscle imbalance and color vision. 

2, llotility Test.    A measure of activity developed by Ream (G), 
The sum of four trials of 10 seconds each vas used as a score.    A telegraph 
key with self-timer and counter gives a reliability of .94.    The key is 
standardized at 3 mm. throw and 50 grams pressure resistance.    (See Plate 

3.    Strength of Grip.    The {medley (hand dynamometer) calibrated in 
kilograms was used to make the measurements.    The sum of four successive 
trials (R, l»j Tt & L) was used as the seore.    When given under proper con- 
ditions of motivation the reliability is .95 or above.  (See Plate V-5 

4*    Ocular Dominance.    A variant of the Parson's Manometer adapted 
by using a red filter over the right eye and blue filter ever the left 
eye.    While the test has shown differences between accident and non- 
accident drivers in previous studies, the method of administration is new 
and because of an apparent systematic error introduced by the colored 
filters the results were not used.   A quantitative scoring is obtained 
by totaling the number of R sightings made in seven trials.        (See 
Plate V-5 left). 

5. Choice Reaction Time.     An electronic variant of the regular PRT 
565 tes<    using a falling board, but with both red and green lights being 
used.    The subject reacts only when the red light appears.    The contact 
key, when pressed lightly by the foot, closes the chronoscope circuit which 
is instantaneously released upon reaction by the subject.    This eliminated 
the systematic "action time" error pointed out by others.    Any false move 
on a green signal which starts the clock is recorded as an error.    Three 
scores were calculatedt    (a) reaction time as such  (mean of 20 trials), 
(b) variability between successive trials, and  (c) error or "false start" 
score*    The latter is assumed to be a measure of the tendency to become 
nervous or to lack of self-control. 

6. Steadiness Test.    A modification of I/hipple's Steadiness Test 
has been commonly used as a measure of driving aptitude.    The subject 
stands before the instrument and moves the stylus down a narrowing V-slot 
until contact is made with the side.    This closes a circuit and a red 
light flashes.    Readings are made at the point of contact on a calibrated 
scale.    (See Plate V).      The score is computed as the sum of 8 trials as 
shown in inches of travel on the scale.    This function is assumed to be 
related to the path, line and other tracing tests which in certain   in- 
stances showed sone pro&ise as predictors of driving.    Jfcns of these 
functions held up on cross-validation* 
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fj     ~.&^th Perception or Distance Judgment*  A modification of the Army 
PRT 565 version of the Koward-DohlHian test but made somewhat longer, using a 
variable-placed stationary peg, was employed,  A friction control cord attached 
to the movable peg tended to minimize the possibility of ''cheating" by using 
certain non-visual cues.  This test was found to be slightly mare reliable than 
that built according to Army PRT 565 specifications*  ( See Plate V-3). 

Th© Self Rating item was placed on the data sheet as an afterthc^Jght 
to test the hypothesis that certain persons and groups tend, to overestimate or 
underestimate themselves.  (See Appendix B, page 22)* 

The apparatus shown in (Plate XV-3) is that of the regular Army PRT 
565 and need not be described further here.  The exact specifications for 
dimensions, lighting* practice instructions and scoring methods were followed 
literally from •'.*:* Army manual.  Specific instructions and SOP for all the 
tests are given J.n Appendix B. 

At the bottom (Plate IV-5) is shown some of the boards used on the PRT 
565 fall apparatus for measuring reaction time.  The device was found to be 
extremely troublesome and not dependable.  Besides being slow in administration, 
it was found to require almost as much time for servicing as that required for 
actual testing. Note excessive wear. 

A composite was made of PRT 565 scores by pre-determined weightings 
made to give the best predictive values of the composite score for driving 
aptitude.  (See Lauer 6).  It is herein designated as PRT Composite and indi- 
cates the predictive efficiency of currently used Army driver selection tests 
given as prescribed in the Army manual. 



Appendix B - Standard Directions and SOP Used in the Field 
• -   -     • •  i •- - , ...••'•••-•••'' 

INSTRUCTIONS FURNISHED INSTALLATIONS 

A full set of directions for the convenience cf local Safety-' 
Directors and Officers who were to make arrangements On "the Post as per con- 
tract plan3 were sent out as follows? 

INFORMATION BULLETIN FOR TEST RUNS ON DRIVER APTITUDE TESTS 
(Adapted to fit the run, installation, dates and other details ) 

re*    Contract DA-A9-083    "-0^-191     Driver Aptitude Tests. 

In a Department of Amy Contract Research Project on Driver Apti- 
tude Tests authorized by the Department of Aray, Adjutant General 's Officet 

Washington, D.C., we are to visit several installations on the first test zun 
at which time we need about _____ men, AO a day for four hours, who have the 
following qualifications as requested by the Department of Army. 

.:...-_1. ;i Army drivers in uniform holding an Army driver's license. 

2.    Groups of 20 men from one unit or closely related units who know 
each other reasonably well and who know something of each other's 
driving skill, experience and habits so that they may rate each 
other*. ^^-: 

3«   Men who drive or have driven light and medium heavy Army equipment. 

A.   lien who are known to from 2-6 supervisors who--would be able to 
rate them as driversr 

The purpose of the study is to develop a screening test for Army 
drivers that could be used to classify and select drivers of Army motor 
vehicles*    The results of such tests might possibly go on Form 20 along with 
mechanical aptitude, clerical aptitude and other abilities after suitable 
evaluation and selection of testing units.    The Adjutant General's Office at 
Washington has authorized the study and will lend its full support and au- 
thority.    You no doubt have received this information through channels by 
this time. 

A room will be needed for this testing program that is provided 
with tables to seat 20 men.    Two groups of 20 each will be needed for four 
hours testing each day which we may designate as Group A and Group 3.    Group 
A takes the tests in the morning and Group B in the afternoon.    Both groups 
appear at 0800 or tlae regular scheduled beginning hours observed at the Post. 
One group will be needed for four, hours in the forenoon and the other for 
four hours in the afternoon.    The men will stay to complete all records 
started.    The tests are interesting and the soldiers usually enjoy them. The 
immediate rasults of the program will be to dignify and encourage the work 
of the Safety Director or Offieer who arranges the schedule, the place of 
testing and other details. 
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Ue are advised frda Washington that the original authorisation and 
directive from the Adjutant General's Office issued at the beginning of the 
research in March of 1951 gives clearance for the complete contract.      This 
is the;first run and subsequent visits may be necessary to complete the 
contract*    If there are any questions about the-plans we will be pleased to 
write or call in persons to help clarify them. 

It is our plan now to visit the following installations under you? 
command in compliance with our obligations of the -contra ett 

(List of installations and dates inclusive are inserted here) 

All equipment and tests will be furnished by the examining person- 
nel which will consist of the following persons s 

Dr. A.R. Lauer, Director of the Project 
.Ted Campbell, Research Assistant 

Gerald C. Helmstadter, Research Assistant 
(Personnel for other runs or installations listed accordingly) 

Provisions for quartering these men on the Post for the dates 
given are desired.      Also two or more enlisted men with some clerical ability 
and who know their way around the Post will be needed to help in proctoring 
and in securing personnel records of drivers. 

The research team will arrive on the afternoon of the day before 
beginning the tests in order to have everything ready for starting early the 
first morning scheduled at the installation.      They will leave the late after- 
noon of the last date and will not need quarters for that night.      In other 
words, they will arrive at about o'clock on (Day; ffo&th. date) and 
leave"tlfey. month, date). 

-3he best results have been obtained when the units selected for 
furnishing the men are notified by written letter and the list of cooperating 
organisations is run in the Post Bulletin   over tho signature of t&e Command- 
ing Officer.     It is essential that all men used report punctually and stay 
until the completion of the tests. 

It is suggested by the Department of Army that local arrangements 
be made by the Post Safety Officer or Director acting under the proper higher 
command.     This is a project in which the whole Army has considerable at 
stake and your full cooperation is solicited. 

Thanking you most sincerely for your help and cooperation. 

Very sincerely yours, 

(Signature) 
A.R. Lauer, Director of Project 
Driving Research Laboratory 
Industrial Science Research Institute 
Iowa State College, Ames, Iowa    - - 
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SOP FOR FIELD TESTING ON CQ11TRACT NO, BA-49-083    OSA-191 
APTITUDE TESTS FOR DRIVERS 

GENERAL PRECAUTIONS 

1. Keep the directions before you at all times and read the® to 
each subject.      Make the reading of directions conversational 
in style. 

2. Motivation of the subject is very important for administration of 
tests.      Try to keep every subject trying to beat his own records 

3. Tests which come in contact with the body should be sterilized 
twice each half day or after each subject has teen tested in 
certain cases.      Keep sterilizing agent away from paint on 
commercial instruments.     This applies only to psychophysieal tests« 

4«      Record each setting or trial as completed.      Never rely on your 
memory-. _^,.,, 

%      Be on the alert constantly for any attempt at collusion or other- 
wise beating the tests. 

1* INTRODUCTION TO WRITTEN TESTS 
Read to the Examinees     - 4,.^^ ;  x^-, 

"l§r name is (give name) and this is (give name).     We are working 
under orders from the Department of Army at Washington, down through channels, 
and by authority of the Chief of Staff of this Post.      We were also in 
uniform during World War II and had our share of active service, 

"The Department of Army is particularly anxious to reduce acci- 
dents, both at home and in the   combat    zone.      They are convinced that 
improved selection and training methods for drivers will help do this* 
Therefore, we ask that you pleese give your best cooperation in the following 
ways: 

1. Mark the tests as quiolcly and accurately ae you can. 

2. Do not talk or bother others.     If you have a question, raise 
your hand and. we will help you if the nature of the test peiaits.     Work as 
quietly as possible. 

3. Give your full attention to the job,     go your best. 

"Since you have been assigned here during the day it in our duty 
to report back to your company the completeness of all records started.     Be 
sure your test papers are all complete before you leavo.     Check with us 
before you leave so we may make a good report for the day.      (Examiner 
specifically indicates those to do checking out) 
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"The purpose of the study is to evaluate selected tests for drivers 
developed and given here and at several other installations.     Eventually 
some form of these, will probably be used to classify every recruit as he cooes 
into the Army the earns as the other tests of clerical aptitude and mechanical 
ability which most of you have takehT 

ttIoi| have been especially selected as a group of the most experi- 
enced drivers in the Army and your scores will be used as a standard of 
classification for new drivers.      Therefore it is important that you do your 
best. 

"You will find the tests interesting, for the most part, and if 
you care to know something of your record when you chedk out we will be glad 
to tell you anything we can.     The test papers may eventually go to 
Washington, so please be as neat and careful with your paper as possible. 
Remember you must use the special pencil handed out so that the scoring 
machine will pick up the line.      Mark clearly between the lines, to blacken 
it in, thus    a   «   tj   it   a on the answer sheet to indicate the correct 

ii   I   ii   II   0 
answer for the question.     Most of the tests will be timed so watch that you 
start and stop exactly with the signal which will be given as:   READY - 
BEGIN and STOP when the bell rings at the end of the test." 

(In the morning the examiner adds further:)      "This afternoon 
you will report back for the psychophysical tests."      (In the afternoon 
session say:)    "Eirst we will fill out your roster data sheet, the long slip 
which has been handed you."     The directions were then read as given* 

Z, H^xRUCnONS FOR AKIBHSTRATIOK '^^M^^^^^^^^^^^ 

"In this next part we are going to give you a roster of drivers, 
most of whom you know, and ask you to tell us how well each man does on thei 
different things that go into making up an all-around good, safe driver. 
Some of the things you will ratehim on are:   his military bearing, how 
often he has near-accidents, and how he reacts to sudden changes, and others. 

"Here are the booklets that you will use.     DO NOT OPEN THESE 
BOOKLETS UNTIL jL TELL YOU TO. 

"Notice the words on the cover: ,EXFERII^!KPAIr»FOR RESEARCH 
PURPOSES ONLY.1    This means that the information you give us will not be 
known to anyone at this Post and no man will be affected in any way by this 
information.. .-.^-•--•-;,L-;:     -v«; ::;i*iu„ ••.,....-«=,.,.•.;• 

"You will notice the two numbers on the front of the booklet. 
These two numbers indicate the PLACE and the GROUP.     Ue do tills so we will 
not have to use your name when rating other drivers.     We keep record of the 
ratings by these two numbers and the letters on the scales* 

"Notice the column of lettered boxes at the right hand side of the 
page.     Pull out the roster sleet and line up the roster with the lettered 
boxes - A with the A box, B with the B box, and so on.      (Demonstrate) 
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*Nbw find your own name on the roster.     Put a circle in the base 
next to your own name and cross your name off of the roster,      You will not 
rate yourself.      Is there any driver on your roster that you do not know or 
that you do not know his driving"*      If there 3s, put a circle in the box 
next to his mm and cross his name off the roster.     You will not rate any- 
one you have crossed off of the roster*      If there are some drivers you do 
know but you are not sure of being able to rate them, put an X in the boxes 
next to their rams,      YOU WILL RATS THEM TO THE BEST W YOUR ABILITY - MAKE 
THE BEST ESTIMATE YOU CM OF THEM.      Are there any questions? 

f,Now vie are ready to rate the drivers you know on the first scale* 
Turn to Page 2 and line up the letters on the right hand side <£ the page, 
A with the A box, B with the B box, and so on.      The question we are rating 
on is*  'How does he rate on personal appearance and military bearing?1 

If he is tops, one of the best, he rates a 1, a 2, or a 3.      If he is 
about average, like most drivers, he rates a 7, 8 or 9»      If he is one of the 
poorest, he rates a 13, 14 or 15.      Each time you rate a man you first decide 
which section he belongs in, then decide which number on the scale best fits 
him.      Then pat that number in the box next to his name.      DO HOT RATE ANYONE 
YOU HAVE CEDSSED OFF OF THE ROSTER.      MftKE THE BEST GUESS YOU CAN ON THIS 
BASIS OF I/HAT YOU DO KNOW ABOUT EACH DIOVER,n 

(Examiner please refer to Fage 5 of the directions and follow the SOP 
carefully.) 

3» INTRODUCTION TO PSYCHOPHYSICAL TESTS 

S^fc name is (give name) and my assistant's name is (give name). 
We also have been in uniform at various times ani understand your problems, 
Ue are acting under orders from the Department of Army in Washington and you 
have been assigned here far the day by the Commanding Officer of the Post, 
We are all vorking together to improve the methods of selecting and training 
of drivers.      You have been particularly selected as experienced drivers 
whose records are to be used as a standard of comparison for future selection 
of men who will do a good job handling motor vehicles. 

"Since we can take only four or five drivers at one time through 
the psychophysical tests, will you please remain in your seats and complete 
the two written tests which will be handed out in a few minutes.      There is 
no time limit on the written tests and after you get started we will call 
some of you to do the individual tests of reaction time, strength, activity, 
vision, etc*      Then you can return to your seat and complete the written 
tests.     All are to be completed before you leave.      Please do not waste time 
so all may get through together if possible. 

"We are passing out three forms in a folio together with one 
answer sheet.      Keep all these together in the folio.      They are to be filled 
out as follows: 

a*     One form is to be used with your psychophysicals.      Fill out Hie 
first page down the row of O's - 000000000 at the lower part of the page. 
This is merely a division line• 
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b.     The Driver's TJritten Test.     Put the answers to this on your 
answer sheet marked #DA-AGO PRT 2410, starting in columns 3 end 4 with it©» 
91.      The answer to question 1 will be its the jf?l place on the answer sheet, 
question 2 in f/92f etc.     Use special pancll provided by us in ail these 
tests.     If one breaks ask for another. 

o.      The Driver's Self Description Blank covers certain experiences 
that you have had.      The answers to these questions will be placed on the 
sane sheet starting on Side I at 1.      You are to anr^er all the questions 
required on the blank.      (Examiner reads directions from the booklet as 
given and gives any needed directions regarding the marking of questions.) 

•'Since we have to account to your organization for completeness 
of records made today, will you please check out with me so that we may give 
you a clean slate on completion of the tests,** 

A. DIRECTIONS FOF. PSYCHOPHYSIC£L TESTS 

a. Steadiness. 

Explain the test briefly, then say:    "Take this stylus and stand 
with your arm directly in front of the test.      (Demonstrate)      Insert stylus 
carefully and move down as far as possible without touching sides which will 
flash the red light.      Work carefully and try to get all the way through." 
When the light flashes say*    "lou made ____ that time.      Try to do a little 
better the next trial, etc.     You will have eight trials."     Take readings 
on 8 trials and record each as taken. 

b. Strength of-Grip 

Explain the test and then say*   "Take this dynamometer and give 
us all the grip you can.     Hold it like this (demonstrate) at your side but 
do not let it touch your side or clothing.      Do your best.     This is a 
contest.'1     Make four alternate right and left trials and record each as 
taken*      Do not allow adjustment of dynamometer to be made.      Set on line 
marked.      Note reasons if one hand is noticeably weaker.      Record the 
alleged reason. 

e.     Color Vision. 

Explain test and say?    "Read the numbers when I turn the page as 
quickly as possible.*1     Merely write the numbers on the record sheet above 
those listed if they are different.      If all are read correctly merely write 
0;K. at the end of row. 

d.     Activity or lirtility. 

Explain the test and say?    "Vfe want to see how active you are. 
Take the key between your thumb and two fingers like this (demonstrate) and 
move up and down as fast as you can.     Remember this is a speed test. 
READY - BEGIN!"     Give four trials after the subject understands.     The key 
must be held lightly with thumb and first finger and not released while 
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tapping.  Keep motivating subject while working»  Do act allow interim 
trials and have the person relax by shaking the hand vigorously.  Keep the 
key set at 50 grams resistance and 3 millimeters of throw up and down. 

e.  Handedness. 

Merely ask the subject which hand he vises best - Right. Left or 
Both, 

f. Choice Reaction Time. 

Explain the test and ssys  "Please sit down in the chair with 
your left foot on the rubber mat and the toe of your right on the red button 
at the right.  Depress it lightly to make contact.  Watch for the lights. 
(Indicate).  If a red light flashes, move the foot over to the pedal at 
center as quickly as possible.  If a green light flashes make no movement 
at all but wait for a red light.  READYIn  Record each reaction as made. 
Tally the times the subject makes a false move on the green light. Axy 
movement of the chronoscope hand is a false move. 

Give 9 greens and 20 reds in the following orders  1. 6, 2. R, 3. 
G, 4. R, 5. R, 6. R, 7. G, 8. R, 9. R, 10. R, 11." G, 12. R, 13. G, H. R, 15. 
R, 16. G, 17. R, 18. R, 19. R, 20. R, 21. G, 22. R, 23. R, 24. G, 25. R, 26. 
G, 27. R, 28. R, 29. R. 

Record number of errors or false starts on green and the time for 
each reaction to red.  (Note* if a color blind person is found who cannot 
tell colors, give red lights only.) 

g. Hearing. 

Give exact directions prescribed in PRT 565. (Use the manual as 
you give the test and be sure it is kept out of sight so that no one sees it 
at any time.) 

h.  Simple Reaction Time.  (Foot pedal reacti 

Explain the test, then says  "Please sit down with your left foot 
on the white footprint on the floor.  Look at the red dot under #7 on the 
falling board.  (Indicate). When the board starts to drop, hit the pedal 
as quickly as possible and hold it down.  READY - FIXATE!"  Record 20 
trials.  Tally any misses on sheet as blanks.  Be sure and vary the time 
between "Ready" and the actual release from \ to 2 seconds. 

« 
Alternate Test.  Hand reaction time using apparatus and procedure 

outlired on page 252, FM 25-10, Basic Field Menual, Motor Transport, 1942. 

i.  Distance Judgment and Depth Perception.  (Depth Perception 
apparatus built to specifications from PRT 565 Manual.) 

Explain the test, then sayt "Please sit on the chair and set the 
two black pegs at equal distance from you, even.  They should line ug 
exactly even, (rosgwise.  (Desuonstrate).  Do this quickly," Make redordings 
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at each setting and then repeat fey saving, "ilame thing again, ve want 
several trials.  Now another trial, etc.'' ;. Stove strings released after 
each-trial to avoid eves.  Have a 40 watt ##.t&ing light directly above the 
pegs.  Make eight trials, recording only ifciii §ix* 

j.  Visual Acuity u»ing Shsilatt Chart.  (Apparatus, directions and 
procedure taken exactly from PRT 565 Manual. 

k.  Astigmatism using Snellen Chart 

•      J • i' 
Explain the test* then say»  "Holding this card over your right 

eye, look at the fan-dial at the top of the vision charti     i)o the lines 
look equally dark?" If the answer is 'no' ask further, "At what hand of 
the clock are they darker?  Are the lines slightly or markedly darker?" 
Record as same, slightly, or markedly, and indicate meridian by the clock 
fact as 9, 10, 11, 12, 1> 2, 3» etc.  You need use only the upper half of 
clock dial.  Do same for the left eye. 

1.  Field-of Vision. 

Explain test and say:  "Please sit down at the perimeter just 
touching it about one inch under your eyes.  Look directly at red button 
ahead.  (Indicate).  When you see this target (let them see it) moving at 
the side say 'now'."  Same at left.  Reset perimeter each time and record 
settings.  Repeat as before.   Place it directly under a ceiling light. 
Examiner stands or sits just across the table to note any tendency to peek. 
Two trials on each side. ^   a^^^-^*^,,.;,.- .-^ 

m.  Armed Forces Vision Test.  (See Standard Directions furnished 
with instrument.) 

Slide 1.  Vertical Phorias.  Say, "Do you see a red dotted line? 
Do you see the number steps?  Looks like an L upside down.  What number 
step or L is nearest the red dotted line?"  Alternate and additional direc- 
tions if examinee fails to understand« 

Slide 2.  Horizontal Phorias.  Say, "Now look again.  To which 
number does the arrow point?  To which is it closest?"  Have examinee blink 
eyes if he sees either or above only - arrow or the number.  A malingerer 
may see only one. 

Slide 3.  Right and Left Acuity (normal).*  Read the letters in 
line 5.  Now the letters in line 8 (or 8a).  The score is the smallest line 
1% which not more than 3 letters are missed.  Move up or down from line 8 
or 8a.  (See Manual for letters.) 

Slide A.  Right and Left Acuity (subnormal).  Same directions as 
3.  (See Manual, pages 12 & 13 for letters) 

*This procedure was varied slightly for the final run at the suggestion of 
Dr. Julius E. Uhlaner.  The results were recorded on aheets filed with PRS. 
The longer directions and procedures would not be suitable for operational use. 
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Slide 5.  Same as 3 but for both-eyes (normal).  Same directions 
as 3.  (See Manual, pages 12 & 13 for letters.) 

Slide 6.  Both Eyes (subnornsal).  Same directions as 3.  (See 
Manual, pages 12 & 13 for letters.) 

Slide 7.     Color Slide.  "You will see four circles with various 
colored dots.  Read mo the number outlined in different colors you see 
within Top circle, Right circle, Bottom circle, left circle, etc. as they 
are presented."  Record numbers seen. 

n.  Ocular Dominance. 

&2 52* explain test.  The subject should be naive.  Merely ask 
the examinee to keep both eyes open and to look at a black target with white 
symbols and report if the symbols are "bluish" or "pinkish" in color.  The 
following targets were designed but only the cross and star were useds 
1. Bisk, 2. Triangle, 3. Star, 4. Square, 5. Cross, 6. Half circle, 7. Diamond, 
Targets were about 5 inches across and displayed at 18 feet or more.  The 
color only was recorded.  Lover scope each time. 

! 5.        P3YCH0PHXSICAL TESTS AND AUXILIARY DATA SHEET 
(Project on Driver Aptitude Tests - Contract No. DA-49-083 GSA-Iyl) 

Form X-3 Restricted  ;                        Date_ 

Name ".."        Installation  

Unit Rank   Months in Ariar   Main job in Aray_ 

Age ,  Height   Weight   Reach   Chest .Waist   Years of schooling 

Job in civilian life Pay you got a month at this 

job      What do you wish to do when discharged? 

Hems address  ~  
Street Town State 

How many accidents have you had when driving (a) an Army chicle? 

(b) a civilian vehicle?      (Damage of $10 or more, or someone needed 

first aid,)  Describe briefly - two examples! 

No. 1 - Time of day       Number of persons in car   Age of oar 

Also in a line or so just what happened (confidential). 

I No. 2 - Time of day__ Number of persons in car   Age of car_ 
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Also in a line or so just what happened (confidential).. 

1. Steadiness* 1. 

2. Strengths R_ 

3. Color Perception* 
(Cross out those 
missed and write  _ „_ 
below digits read 
in their place.) 

4. Motility 1 2_ 

5. Handednesss      %--t ' :.Lm 

6. Choice Reaction Time *  1 2, 

10  11   12   13   1A 

Errors or false attempts 

7. Hearingi R,     1 

8. Simple Reaction Times      1 

10       11   12 _13„ 

9. Depth Perception* 

A. 
L 

8 Jfean. 

Mean 

m kJL A- 2* 2JTZ5 2L"il 4§2?1*2£2£2°2642 

Summary. 

Mean 

15. 

_A__5 6 7 3   9 

 16 If. 18   19   20 

Mean  Mean Variability  

— L. . 12   3  Mean  

I 5  6  7  8  9 

-2_A 

,14. 15. 16_ 17   18  19  20 

1  2  3  A 5       6  7  8 

(Use last six recorded trials) Mean 

10. Snellen Charts 

(a) Acuity Right. Left Both 

(Vi\      Anf^  nmn + ^MH TM'i"i3t 4* T'S'^4' T3*vfW 

11. Field of Visions  R. 1 2_ 

12. Visual Efficiency* 

1. Vertical Phorias 

L. 

Summary^ 

__ Mean^ 

2. Horizontal Phorias, 

3. Acuity  Right. Left Both 

4. Color  Top Ri ht Left   Bottom 

13. Ocular Dominances 1  2  3  h       5  6  7  

Summary^ 

Summary 
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H* Score on Attay Written Test j^ - - v - - 

15* Score on Road Test (from ia^i^FOTrds^f- 

16. Self-rating".      If you were to ta3:e a complete test of driving including 
knowledge* skill, experience, etc., how would you rate yourself on a 
100 point scale with 50 being average,      Put a cross on the line at  \ 

• • > • nearest j> ggj; cent level. .„vl, 

(T     ~10       20       30       40        50       ^0       70       §0       90       100 
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Appendix G - Correction of Criterion Data 

THE EFFECT OF KQliOGEUSQUS GROUPING OF VALID HI COEFFICIENTS 

During the analysis of Run Two-A. data it was noticed that the test 
groups varied widely from installation to installation and also within in- 
stallations.    As vas confirmed in later runs, certain cultm-al groups low in 
general ability tended to over-estimate their immediate associates as driv- 
ers.    They did not include their own name on the PEI 24-08 rosters and no 
self-ratings were made.    However in Bun Two-B self-ratings were requested 
on the psychophysical data sheet and the same tendency in self -rating was 
noted. 

This tendency was thought .to'.he detrimental to the validity in- 
dexes obtained and. it was suggested "by PRS that the mean zero r'-s from sub- 
groups be calculated separately and mean r's from given predictors be 
obtained from z-transformation of the coefficients.    Tc do this it was first 
necessary to group those rosters having greatest similarity.    The relation- 
ship between the mean and standard deviations on the criterion was decided 
upon as the most logical index to use.    Since no great consistent seemed 
to hold for either of these parameters> as such, the coefficient of vari- 
ability was found to give rather discrete groupings of rosters.    This 

rratio ,-G;-s•,:<*££&*•"• was considered to be the most satisfactory index for 
...•••: M*.  _ 

classifying-JLOsters into sub-groups far calculation of zero r's.    As the 
scoreswere .standardized by rosters this was possible within installations 
ih order to reduce the task of making the calculations since the procedure 
required treating each group as a separate matrix in the analysis. 

__,,"'       In a£$^$ewe>n sub-groups were thus created and analysis of vari- 
•••'•«l^-'''nai&'''irf,..tte;vg^^|w,:. The F values were calculated for each of the 
selected battery of tests chosen as the most useful battery for cross- 
validation in the third and final run. 

'        •-v:",:~>:..;.: ... TABIE   C-l 

Comparison of Sub-groups 
"•',>?    . ftoafc Difference in Means..of Predictors • 

. V..;'T.:j^/Tl4Bft-if^.'..Sub-grpups by Variables)' 

• •;.:...   .   ... fe vC; •;:•;•"/y;'":,':~:~ ''•. \ ^;_ • Variable. -        : ••      '        •    /.     .      '...    „   -.. 

F * 3.^^   5.22^   a»7Q3*   l^S- 4.6^**  j^6v**   2.315s   i,765 ','3*236** 

All but fee of the ;>redieto1r* si^^^ eonfinaing the 
hypothesis that the sub-groups were sufficiently different to warrant correc- 
tive treatment* f :%p;-%       _'• 



Further calculation of r's from the sub-groups and taking the mean 
of the z-transformations as the best estimate of validity gave r's somewhat 
higher than those calculated from the composite, of all groups as v/ill be 
noted from perusal of Table C-2. 

TABLE C-2 

Sub-group Validities and Mean Validity Obtained 
vjith s-transformation for Selected Variables 

(Run Three    N a 331) 

Variable - raw zero rjs    (See Table p. 14.) 
'OUp N 0 ' 1 2 ?, ; ., 4 6 7 

.1816 

8 

.0840 

B 

A 63 .0831 .0530 .2014 ,24.46 .2752 .2296 .1748 
B 38 .0165 .4849 .3127 .2885 .14-83 .2482 .0711 .4057 
C 43 .1887 .0253 .2061 .2453 .3427 .1502 .0668 .0979 .1462 
D 74 .1721? .0992 .1508 .1703 1 ncj .1542 .1379 .1630 .1368 
E 35 .2812 .3275 .1950 .1862 .2894- .4240 .0089 .0910 .5580 
F 47 .1278 .1563 .1651 .2885 .5804. .1685 .3345 .0393 .4570 
G 26 .2365 .1493 ,2250 .2453 .3590 .0914 .1245 .1229 .4580 

. j     Validities for Total Group - Corrected 

Total 331       .1484 .I684   .1974    .2260    .3095    .2070    .1489    .0793    .3004 

Validities for Total Group - Ifccorrected 

Total 331        .1294 .1475    .1907    .2125    .2787    .2011    .1360    .0665    .2855 

There was a slight tendency for transformed validities to be larger than the 
composites« 

Legend for Table G-Z'i". 
Groups - Arbitrary designation.    Grouping made on basis of means and 

sigmas within installation. 
Variables:    0 - Word Matching    -, 4 - Driver Know-How 

1 - Lateral Perception   , 6--Two-Hand" Coordination 
2 - Emergency Judgment 7 - Visual Acuity 
3 - Driving Judgment 8 - Path Tracing (% right)> 

B - Attention to Detail 
Notes Variable 5 was not used in this analysis. 

The results corrobrate the reasoning leading up to this correc- 
tive treataent and the mean r's were used in the cross-validations in which 
they were needed.   

TESTS FOR THE NEED OF FURTHER CORRECTION OF SUB-GROUP MEAITS ON THE CRITERION 

The problem of recalculating a composite r after correction of the 
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criterion for possible differences in predictor means ef sub-groups was con- 
sidered.    It was decided to first make-*lii|^^eo-r^j^;^8^i^v-tto«i determine 
whether a significant difference existed.   :Since the*e were "nine variables it 
was obvious that nine different sets of criS^IC^^K;^^ be used and -the 
predicted criterion means for each of the nine variables were averaged to ob- 
tain a composite sub-group criterion. 

In order tc test the significance of differences which might exist 
the mean criterion scores for each sub-group were predicted for each of nine 
variables, using the regression equation; 

7 r byx {x ~ x) f y 

where ? 

7 - predicted mean criterion score, for sub-group 
x = sub-group mean fcr variable x '::.;.'•.":       '.::;'v.".; .\.\;'j 
x * population mean ;fW*v^^^jf?';^^;'^" 

"f = population mean criterion score 

byx = r   sy 

*;••.<. ' where: • ,,'„. •_ 

.._._ ••;._\._: r - mean correlation coefficient of variable x with —„:^ 
7 "criterion y 

Sy = standard deviation of criterion 
L ••-~-Z Sx = standard deviation of variable x 

The^e individual predicted mean criterion scores were averaged giving the 
following predicted mean criterion scores for the seven sub-groups as shown 
in Table C-3. 

, :^yj TABLE C-3 

Comparison of Uean and Predicted Values 
of Criterion Scores for Seven Sub-Groups 

"V^Z.-..'.', -..""•  : ...Jv.^...^y v '••• Predicted Jfean 
• ';'~::-, - Sub-Group''• Criterion Score     '7'" Difference 

1 150.8397* 41.6615 
2 148.1418 -1.0364 

V-3 U8.8249 -".3533      w 

-•- ••%•       .:f--4'•"•-.// :r 148.5898 - .5884 
5 V       , :, 149.1459 -.0323 
6 V       i 149.4675 +.2893         fr 

P:                    7 148.6236 -.5546 

*T^ values are carried to four places only for emphasis in this comparison. 
Actually the means are not significant beyond integral values. 



Since the standard error of estimate of the population mean criterion score, 
as calculated by the formula shown below is 1,39X0* only one predicted sub- 
group mean criterion score showed a difference from the population mean great- 
er thaw the standard error of estimate and none were significantly greater •= 

m 

where? 

-•.:..rj~~  s standard error of estimate of the mean 
•'-- x 

:: a s standard deviation of criterion 
N s number of subjects    . 

It is quite certain that any effects on correlation of a composite score if 
carried out would be negligible and not worth the time required to make the 
additional computations. 
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Appendix D 

RUN ONE DATA 

Postulated 
Function 

Statistical Results 

Activity 

Gross 
Coordination 

Activity I 
Activity II 

Tracing 
Coordination 

Array 
Desig- 
nation 

63 
63 

60 

Relia- r with 
bility Aptit'jde Validity 
r   Area I    r 

.67 

.67 
+.06 
-.02 

—    +.13 

+.02 
-.07 

Fine 
Coordination 

Perception and 
Coordination 

Speed and 
Ac curse0, c£ 
Perception 

Visual 
Percaption 

Line Tracing 67 

Spatial Relations 
Form A 206 
Form B 59 

Visual Recognition 68 
Letter Block 199 
Object Identification 65 
Speed of Perception 61 
Speed of Perception 

(Revised) 62 
Lateral Perception 66 

Visual Acuity        202 
Part I 
Part II 
Part III 
Part IV 
Part V 
Total 

Word Matching        207 

Visual Traffic Observation 201 
Memory Visual Memory 64 

Judgmental Space Judgment 69 
Factors Emergency Driving 196 

Emergency Judgment 87 
Driving Judgment 
Form A 45 
Form B 203 

.65 

.62 

•84, 
.89K 
.86 

r« 

.t>3 

.91 

.93 

.82 

.74 

•87 
.8IX 
.61 

.71 

.89 

f.05 

+.15 
+.22 

4-.49 
+.52 
4. .22 
f.37 

£,36 
+.50 

-.20 

f. 
+.42 
f.38 
+.24 
+.39 

+.20 
+.34 

+.28 
t r»tf 

+.41 

+.31 
+ .12 

+.10 

-.01 

+.01 
-.05 

-.08 

Personality and 
Compensation  Motto Test 208 

*& indicates use of Kudor-Richardson Formula, 
corrected by the Spearman-Brown formula. 

.82 +.20 

Others odd-even technique 
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RUN TWO-A DATA 

Aray                      :                                              Scoring           Vali- Maxi- 
misation Namet Method           dity Mean S.D. mum* 

CRT 63 Ilotility                                    No. right f ,04 155.0 43.6 293 M 
PRT 238? Two-Hand Coordination            Total right -.12 103-9 26,6 173 M 
CRT 60 Tracing Coordination             Toted right -.07 85.0 33.3 209 T 
CRT 67 Tracing Ability    Sample pts. No. rigst +.06 18.8 11,2 44 M 
CRT 195 Pattern Tracing         *        «        «        « -.03 232.2 59.1 313 M 
PRT 2382 Army Path Tracing                 Per cent right f .09 75.1 22.8 100 M 
OIK 206 Spatial Relations (Form X) No. right -.01 13.9 5.9 40 T 
CRT 63 Visual Recognition                 No. right -.09 27.8 7.9 40 T 
CRT lyy Letter Block                              No. right -.08 31.7 9.6 45 T 
CRT 6? Object Identification           No. right -.11 16,8 4.6 27 T 
PRT 23?4 Attention to Detail               No. right -.14 27.4 7.3 50 M 
CRT 66; Lateral Perception                 No. ri^rt -.03 30.6 9.0 50 T 
CRT 202 Visual Acuity (Parts II, III,iff & V) No. -.16 45.3 12.0 96 T 

12&T202 Visual Acuity (Parts II, ill & IV) right -.19 39.3 7.4 84 T 
CPT^ Word Matching             ''^^^0^3^:'.; .• -.16 39.0 7v9 V   50 T 
CRT'201 Traffic Observation               No. right" :•- «.05 34.1 9.9 50 T 
CRT 64 Visual Memory                           No. right -.07 6.6 4.6 20 f 
CRT 69 Space Judgment                         No. right -.04 16*6 5.9 48 T 
CRT 196 Emergency Driving                   No. right -.14 16.3 5.1 35 T 
CRT 87 Emergency Judgment                 No. right -.21 15.4 5.7 30 T 
CRT 88 Driving Judgment (FOBS X. -^Selected items 

from Run I) Gross validated -*19 10.3 3-.3 23 T 
CRT 88 Driving Judgment (Form X - all items) 

Cross validated -.12 17.1 5.9 40 T 
CRT 208 Motto Test                                  Special -.04 61.7 12.9 120 T 
PRT 2412 Driver Khow-ficw                        No. right -.12 29*5 7.0 A0 M 
AGCT Aptitude Area   I                         (A) -.09 94.4 18.1 144 M 

*FoIlewed by M = Maximum score made;    by T = Total items in the test. 

RUN TUO-B DATA 

CRT 202 Visual Acuity (Farts II, III & IV) No. Rt.-.08 
CRT 216 Difference Detection (All items) No. Rt. 
CRT 66 Lateral Perception !! - 
PKT 2457 Driver's 3-D Blank, Side 1, Box D (A) 
PRT 2457 Driver's S-D Blank, Side 2, Box B (A) , 
APR* Educational Level (A) 
PP** Strength (Total 4 trials) 
PRT 565 Composite Psychophysical (Weighted ) 
AGCT Aptitude Area I (A) 
APR ';••'._" AR " 
APR MA -  « . 
APR   •.-" SM " 
APR AI « 
APR El " 

-.08 /I     "2 13.7 34 T 
-.19 12.1 3.6 25 T 
-.xo 37.0 7.5 50 T 
-.14 35.7 6.3 51 M 
-.14 27.0 4.0 35 M 
-.24 9.8 1.9 13 M 
-.02 203.2 26.7 279 M 
-.23 241.0 30.1 303 M 
-.19 96.7 17.6 
-.10 91.1 21.5 
-.14 101.8 19.4 
-.15 102,0 18.1 
-.17 103*8 21.3 
-.16 94.8 25,5 

*Army Personnel Record      **Psychophysical Test 
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RUM THREE DATA 

CRT BB Driving Judgment                                No.Rt. -.21 15.0 5.1     30 T 
CRT 87 Emergency Judgment                               «    « -.19 13.5 3.3     30 T 
PRT 2412 Driver Know-How                                     «    « -.23 28.4 6.1     41 M 
PRT 2374 Attention to Detail                            «    « -.29 26.1 7.2     47 M 
PRT 2387 Two-Hand Coordination                         "    " -.20 109.3 24.4   166 M 
CRT 207 Word Matching                                         "    " -.13 40.5 6.2      50 T 
CRT 216 Difference Detection (Selected items) -.15 6.6 2.1     12 M 
CRT 216 Difference Detection (Total items) -.18 12.3 3.1     25 T 
CRT 66 Lateral Perception                            No.Rt, -.15 33.9 8.3      50 T 
CRT 202 Visual Acuity (Parts II,III. & IV) ts    « -*14 41.4 11.4     84 T 
PRT 2382 Army Path Tracing                        % Correct -.07 93.9 9.2   100 M 
PRT 24.57 Driver's S-D Blank, Side 1, Box E    (A) .00 72.9 7.5     92 M 
PRT 2457 »           "       *•-':       «     1,    «   F     « -.10 107.6 11.3   139 M 
PRT 2457 ;    •• «           "       n         «     1,    «   A     « -.10 14.3 4.5     24 M 
PRT 2457 «           «       •         «     I*    H   B.    «      —.08 9.5 3.6     15 M 
PRT 2457 n           "     • •*        «:   i>    «   C     * -*10 10.8 4,4    15-H 
PRT 2457 fl           ,r       a         "     1,    w    E     « -.18 34.7 6.7     50 M 
PRT 2457 «           "       «         «     2,    "    B     « 4.12 27*4 3.9     35 M 
PRT 2457 «•           »       "         »     2,    «   A     « 4.05 42.4 5.9     57 M 
PRT 2457 M            nun      2>    «    C      « +.04 3.1 3.8       7 M 
APR Aptitude Area I                                         "" -.18 94.8 16.8   133 M 
APR RV                                                                » -507 96.5 19.1   143 M 
APR AR                                                                  « -.24 90.5 19.1   145 M 
APR PA                                                                  » -.07 96.7 22.2    139 M 
APR ACS                                                                "       .  -.06 86.7 18,5   140 M 
APR ARC                                                                « -.09 105.8 10.4   151 M 
APR SM                                                               » -.21 99.9 17.7   139 M 
APR AI                                                                  « -.24 102.6 19.0   145 M 
APR MA.                                                               " -.23 103.5 16.9   155 M 
APR _ El                                                               " -.17 93.7 23.8   139 M 
APR BI                                          •-,.":                " -.07 89.6 24.8   141 M 
PP Choice Reaction Time  (errors or false 

starts) 4.17 3.0 1.8 
APR Months in Army 4.11 25.5 19.5 
PP Weight -.10 166.4 21,4 
FP Job Rating as Civilian (Barr Scale) -.07 6*3 2,3 
APR Average Miles a Month 4.10 807.1 428.5 
PP Motility  (Total of 4 trials 4 10) -.06 27.1 3.0 
PP Snellen Acuity 4.03 53.2 14.7- 
ARP Time Since Personnel Action  (in Moa.) 4.09 9.9 10.5 
PRT 565 Composite                                      (Weighted) -.12 252.0 29.9 
PP Strength (Total of 4 trials f 10) 4,19 19.4 2.9 
APR Length of Present Assignment (In Mos.) 4.02 10.6 10.3 
APR Months Exp. in Driving Army Vehicles 4.05 17.9 19.3 
APR & PP Accidents Driver Has Had 4.05 0.4 0e3 
PP Self Rating (On a 10 pt.  scale) 4.07 6.4 1.8 
PP Age                                                 (In yrs.) -.12 22.8 2.8 
FP Educational Level            (Yrs. in school) -.18 9.9 2*2 
PP Steadiness  (total of 8 trials) -.10 81.0 12.8 
PP Choice Reaction  (Mean x 2) 4.06 63.9 8.7 
PP Field of Vision  (Total field) .00 175.5 10.8 
PF Armed Forces Vision Test(Same as Snellen)  4,03 58,7 45.3 
PP Choice Reaction Time (Total, variability 

j 10) 4.06 13.1 5.0 
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Supplementary intercorrelations from Run Three are presented be- 
low using the same numerical designation used in    Table  5 shown       in the 
main body of this report. 

Anny AR SI AI El 
Predictor        Designation 0 1 2 3 

Word Hatching CRT 20? .4383 .4058 .3137 ,1966 
Lateral Perception CRT 200 .4887 .2282 »3491 .3080 
Emergency Judgment CRT 87 .4778 j .3977 .3564 .2645 
Driving Judgment CRT SB .4890 .5408 .4589 .3289 
Driving Know-How PRT 2412 .4893 .5266 .5355 .2930 
Difference Detection CRT 216 .2734 .2790 .1910 .1038 
Two-Hand Coordination PRT 2387 .2490 .2197 .1426 .0905 
Visual Acuity (II, III & IV) CRf 202 .4458 .3502 .2919 .2434 
Attention to Detail PRx 2374 .3652 .2605 =2499 .1330 
Bib. Side 1 Bax D PRT 2.457 -.0493 .0853 .2515 -.0571 
Bib', Side 2 Box B PRT 2457 .1833 .1737 .1822 .0896 
Strength Measured .1223 .1293 .1877 .0767 
Education al Level APR  . .5222 .4864 ,3595 .3247 
Composite PRT 565 PRT 565 .2588 .2640 .2656 .0722 
Aptitude Area I ACT .7941 .6774 .5438 .4497 
Mechanical Aptitude ACT .5221 .5930 .5669 .3864 
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Appendix E - Selection of Tests 

Tests with significant zero-order coefficients (in 
Tables 3 and 5) ware combined to determine the effectiveness 
of batteries composed of different tests aid of varying numbers 
of tests. 

Since the betas vary considerably with the particular 
combinations of variables in which they are found, it was thought 
advisable to try as many different combinations as the data would 
permit in order to provide alternate batteries.    Consequently a 
number of combinations were made from the basic data and the 
cross-validation techniques applied to each.    Because subjects 
in Run Two-A and Bun   Two-B were not common, cross-validations 
were made only on combinations of variables within each run. 

The combinations are labelled, Table.33-1, 33-3, 32-5. 
E-7, and E-9, to distinguish the predictor Lattery assembled. 
Each is set up separately for convenience of reference.    When 
double cross-validations were possible, Tables E-2, E-A, and 
33-6 are given for comparison.    Although the tern has not been 
generally used, it might be convenient to speak of such treat- 
ment as forward or backward cross-validations.    The former 
being used in the cases where betas from a subsequent run are 
multiplied by zero r's.    This necessitates calculation of the 
multiple R's to obtain betas for use in the process, but the 
double set of values is useful for better comparxaon& 
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Appendix F - Special Data and Explorative 

As in any research program, n&n suggestions are constantly coming up 
and oftentimes a slight digression will yield -most important data to guide 
further progress of the study.    In order to avoid confusion of the reader as 
to the essential features of this  study, all such secondary observations and 
explorations are brought together here for brief discussion.    They will be 
presented in the order of development and under the respective headings out- 
lined in this report. 

RUN ONE 

Some explorations were made of using the first five scales on the 
Army Bating Scale.    Although Scale I was intended only as a suppressor,    the 
results showed it merely tended to dilute the results as expected.    Use cf 
PriT 2403 was found superior to the five-scale version or any other combination 
of parts of the Criterion explored.    These explorations were began in an at- 
tempt to expand the Scale portion which was quite normal in order to minimize 
the Habit portion which was considerably skewed.    Empirical tests of normal- 
ising did not contribute positively nor in any appreciable way enough to war- 
rant the extra effort. 

A Driving Score Card has been used for several years for driver ed- 
ucation students at Iowa State College.    It is normally used as one rides in 
the car with a neophyte driver.    Before PRT 24.08 was available, and in 3oro 
preliminary runs with certain tests using local National Guard units as sub- 
jects, this card was used as a basis of evaluation*    It was slightly changed 
to be adaptable to group ratings.    In the absence of any sort of criterion it 
was used and gave some degree of promise.    In a later study during Ran One it 
was given to a limited number of subjects and designated as the* Short Crite- 
rion.    A combination by simple addition of scores of PRT 2408 and the  Short 
Criterion was also tried out on a limited number of variables.    %B sum o£.tfce 
two was arbitrarily designated as the Master Criterion.    Neither of these 
alternate criteria used in the preliminary explorations added anything to "Hie 
regular Army PRT 2408 and the results will not be reported in detail. 

Different methods of scoring certain tests were also explored.    Sot- 
able of these was the CRT 60, Tracing Coordination Test.    (Not shown on Plate) 
The following methods were used:    (a) total number right,  (b) total of right- 
hand,  (c) total of left-hand, and (d) difference between the right and left 
hands.    No essential difference was found and since the total score was mare 
reliable it was used in all further studies of this test. 

RUN TOO-.* 

In this run several extra-contractural explorations were made on 
scoring methods.    PRS had found some advantage for the inner trials (two ad- 
jacent columns of circles) in the PRT 2387, Two-Hand Coordination Test,   (See 
Appendix A, Plate III-3).    Correlations were made of the following scorings 
with the criterioni    (a) total score,    (b) "per cent error" of items 
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attempted was used as the score,     (c)  "inner" score,,     (d) "middle" score* and 
(e)  "outer" score.    No appreciable difference was found but the  "per cent 
error" total score gave the lowest validity coefficient vdth the PRT 24.08. 
Since the total score was most stable and yielded a reliability of 4*63 on 89 

t oases by the teat-retest method, it was used.    The shorter scores would likely 
give insufficient consistency. 

The PRT 2.382 Army Path Tracing was scored in two ways:    "number 
right" and "per cent right".    The latter score gave a more satisfactory val- 
idity than the former, although neither was strong enough to place the test 
in the final battery. 

Various combinations and forms of the Spatial Relations Test were 
used but none yielded adequate validities to place it in the final battery of 
predictors.     (See Appendix A, Plate II-6) 

RUN TUO-B 

. It was suggested that certain tests might give s better predictive 
- index if they were given under distraction.    Consequently the following tests 

were given both ways> alternating the  "with" and "without" distraction from 
group to group 3    PRT 2382 - Amy Path Tracing, CRT 60 - Two-Hand Tracing, and 
CRT 66 - Lateral Perception.    Since the validities were all appreciably lower 
"with" distraction than "without" the further use of distraction was abandcn- 

In the psychophysical testa it was found that the PRT 565 device 
for measuring depth perception was defective in several ways, notably in that 
it could be "adjusted" by the examinee to malse a better score than deserved. 
This could be done in various ways:    (a) by noting small cues on the string, 
(b) "ay moving to extremes, then setting the peg in the middle,  (e) by signals 
fro» a colleague,  (d) by feel of slight friction, m& others.   A larger model 
was constructed which allows:    (a) the stationary pegs to be set at different 

offset the placement feature.    This modified test gave considerably higher 
reliability 

Further improvements for this test would be:    (a) built-in-illumina- 
tion, (b) hiding the target from view c£ on-lookers, and (c) use of a total 
integrating score mechanism, etc.    From several sources of infonaafcicn and 
observation it is doubtful whether PRT $65 is usually given according to 
specifications outlined in the Manual. 

RUN THREE 

The only additional explorations made in Run Three was a test- 
retest of reliability made of PRT 2387 - Army Two-Hand Coordination which 

, yielded a raw r of  .63 on 89 cases.    The test was used on the same group with- 
in a period of three hours.    The test should probably be lengthened. 



Several newer tests were developed later in the study which say have 
possibilities. These will be described briefly. 

1. Perseveration Test.  Since several investigator? have mentioned 
perseveration in relation to accidents, the rationale is -feat a laeasure of the 
tendency to perseverata may indicate a tendency to be involved in an accident 
through a deficiency in the ability to adapt momentarily. This could well 
show up in ratings of a driver. 

The nature of the test is that of a boring and tedious type of activ- 
ity in which the responses are structured in one direction* At the end of a 
certain number of items the task is reversed, thus putting the examinee off 
guard. The per cent of errors made in the second section only is taken as a 
score. The items are of the following types 

Section I Section II 

1. Which letter is most frequent in       20.    Which mark appears least often? 
the following line? 

mnomonjkcmnkojkon .  ,  2 ? !' ?.  J  .?",.? 2 , . 

(a) o    (b) m    (c) n    (d) j    (e) k (a)  .    (b) ,    (c)  I    (d) ?    (e) « 

2. Which symbol occurs most often? 21.    Which number is used least oftgn? 

u "• T ,•> w - fi j P. wt - T f> it - w ,A- ../*^|,4;# 3 4 5 3 4 Z 1 4 ; 4 5 1 

(a) f    (b) -    (c) f   (d) %   (e) 0 (a) i  '(b) 2    (c) 3    (d) t    (•) 5 

After attaining a set, the task is changed and the per cent of error 
after the change is hypothesised as a measure of tthe tendency to perseverate. 
The purpose of the test is disguised   under the title Accuracy Test,    Copies 
have been furnished PRS.   Preliainary runs showed promising validities. 

i i Another test of perseveration of some-what. different nature was used 
in an experimental way.    It consists of the intermingling of nonsense sylla- 
bles with sense material.    In principle it was not unlike the disarranged 
sentenced test of the Army Alpha,    The score is simply the number right.    The 
rationale is that one willing to compensate in effort over a boring and sense- 
less task may tend to give more careful attention to the job of driving at 
times when he may be more likely to have trouble.    The following items are 
similar to those used and will indicate the nature of the test   : 

i 

1. Men pluinka now icko travel i pio by high booka altitude planes. 

2. Ipke zebios hila omos diraba. 

3. Eska ostriches uo yield loma superior ilya des fur. 

The first item would be marksd (A) as true, iizB second (B) as being 
pure nonsense, a**5 the third (C) as being untrue.    Only preliminary studlee 
were wa^ •-" ihl* **-+_ 
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A  special study was made of visual acuity tests as predictors 
of driving ability. While a complete matrix could not be set up due to the 
lack of conanon examinees j, the following correlations were computed? 

Various Correlations of Visual Tests 
(All reflected r's  N = 331) 

Snellen Acuity with Araed Forces Vision Test ,67 
Snellen Acuity with X Vision Test .5,4 
Snellen Acuity with Word etching, GRT 207 .21 
Snellen Acuity with Visual Acuity, CRT 202 

(Parts II* III & IV) ,04 
CRT 207 with Armed Forces Test .13 
CRT 202 with Armed Forces Test .03 
CRT 207 with CRT 202 .36 

The fact that- the examinees were a more or less homogeneous group 
by reason of having been doubly screened for visual acuity would tend to 
lower these correlations, Word Matching would seem to be the better test 
of visual acuity of the two written tests used. Acuity itself did not 
correlate significantly with ratings on the Criterion, but this, again, 
could be due to the screening of the men before they became drivers. 
Doubtful cases for the most part would have been screened out. 

- a -. 
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Appendix G ~ Discussion of Itom-Analysis Methods 

While item-analysis was mad© of tests to which it wee applicable 
for both Pun One and  Run Two, subsequent check by crass-validation did not 
Show stable results.    A method used by FES was employed.    It consists of 
dividing the test group into five equal parts wei^iting   each of the quin- 
tiles as follows i   Two extreme quintiles x 1.478, quintlles next to ex- 
tremes x .562 and zero weighting far the middle quintile.    Estimated bi- 
serials are obtained from the Koibe-Bdgerton Table. 

Also a 3hort test exposed of significant items chosen from sev- 
eral earlier tests, mostly not in the selected battery from Run Two-A, 
were composited and used in Bun Three on an experimental basis.   Despite 
the experimental cross-validation sample showed only an r of .10 in the 

;per direction of relationship- with the criterion.   Biserials averaged .25= srotsi* 

Thus the tests for usefulness suggested by Katzell (1951) do not 
seem to warrant item-analysis for the data under consideration here. 

A number of similar explorations with forms of tests indicated 
that item-analysis and selection with the size of biserials to be expected 
and the number of cases in this study is not worth-while.    Normal chance 
variation usually erases any selected item significance on cross-validation. 
It is suggested that chi square or some application of the phi coefficient 
might be used in order that significance of biserials be determined before 
a long and laborious process oJ calculation of coefficients be carried out. 
It is the writer's opinion, as a result of this study, that only biserial 
r*s sufficient to show significance at the 10 per cent confidence level 
should be given consideration in item selection for data of this 1ype. 
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