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FOREWORD

A major research area for the U.S. Army Research Institute for the
Behavioral and Social Sciences (ARI) is performance-oriented individual
skill development and evaluation. The ARI Fjield Unit at Fort Knox,

! . Ky., in its work unit area "Crew Position Assignment Methods and Man-
agement Factors" (Army Project 2Q763731A770), is concerned with improv-
ing methods used to assign personnel to training and service in tank-

! . crew duty positions. The long-range program includes developing and

validating predictor tests to improve assignment practices and lead to

enhanced tank crew combat proficiency.

—_—— g

The research reported here describes development and initial vali-
dation of predictive test batteries for assigning tank crewmen to the
positions of tank commander, gunner/loader, and driver based on objective
measures of their aptitudes and performance. The subtests were from
the Armed Services Vocational Aptitude Battery (ASVAB), other selected
paper-and-pencil tests, and interim training performance measures. The
research was designed in response to requests by the USA Armor Center
(USAARMC) and the USA Armor School (USAARMS).
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TANK CREW POSITION ASSIGNMENT

BRIEF

Objective:

To determine whether available paper-and-pencil aptitude and train-
ing measures could be used to predict tank driver, gunner, and tank
commander performance, and if so, to develop appropriate prediction
equations based on the aptitude measures.

Procedure:

The research was conducted in three phases. In Phase I, which
dealt with gunner and driver positions, measures of trainee aptitudes,
training performance, driving performance, and main-gun tank gunnery
were collected at Fort Knox, Ky., for the 97 armor trainees in the sam-
ple. Aptitude measures included the Armed Services Vocational Aptitude
Battery (ASVAB) raw scores and additional paper-and-pencil tests; train-
ing measures included performance on tests relating to tank weapons,
maintenance, communication, etc. The criterion performances were tank
commander ratings of trainee M60 tank driving on a standardized course
and number of hits during main-gun tank firing.

Phase II was intended to replicate Phase I, using a larger sample.
Three armor companies at Fort Knox were involved: 142 trainees partici-
pated in driver criterion analysis, and 112 trainees participated in
gunnery criterion analysis. Phase II variables were similar to those
used in Phase I, but Phase II gave greater emphasis to off-road driver
skills.

In Phase III, aptitude and main-gun firing measures were collected
for tank commanders and gunners (number of participants varied from
159 to 211) in a sample from a USAREUR armor division. Aptitude measures
were based on a battery of paper-and-pencil tests. Gunnery measures were
based on performance during tank crew qualification firing at Grafenwohr,
West Germany.

Findings:

Phase I resulted in identification of a number of potentially use-
ful predictor variables. These included four ASVAB tests and three ad-
ditional paper-and-pencil tests as gunnery predictors and six ASVAB
tests and two additional paper-and-pencil tests as driving predictors.
However, only one of the driving predictor tests was validated in
Phase II, and none of the paper-and-pencil tests was correlated with

vii




the gunnery measure, Nevertheless, there were certain differences in
research conditions between Phase I and Pnase II, so the failure to
validate the other tests did not necessarily indicate a *rue lack of
relationship with criteria performance. 1In Phase III, conducted with
operational units, none of the tank commanders' or gunners' paper-and-
pencil test scores was correlated with tank crew qualification gunnery
scores.

Utilization of Findings:

The results from Phases I and I1 suggest that the continuing need
to make optimal assignments of Army recruits to gunner/loader or driver
training may best be addressed by continued research on the paper-and-
pencil measures identified in Phase I, as well as the exploration of
other techniques such as job sample performance measurement. In con-
tinued research with the paper-and-pencil tests, formulas based on
regression-based and unit-weighted models seem appropriate. Phase III
results indicate that paper-and-pencil tests do not seem to offer prom-
ise of predicting performance of personnel in operational units on tank
crew qualification gunnery. Future research efforts might best be di-
rected toward the development and empirical validation of job sample
and simulator techniques based on sound task analyses. Such job sample/
simulator research might also lead to measures that would sugplement
prediction of gunnery performance for armor trainees.
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TANK CREW POSITION ASSIGNMENT

INTRODUCTION

Recent research has been conducted to identify potential pre-
dictors of successful performance in the tank crew positions of Tank
Commander, Gunner, and Driver. This research has been responsive to
changing needs within the Armor coﬁmunity. Not only are new, more
capable, and more sophisticated tanks being introduced into the in-
ventory, but training is becoming more specialized and specific to
crew position. Both developments demand methods for identifying in-
dividuals who have the best potential for good performance of their
assigned crew duties. The general purpose of this research was to
determine the potential for assignment of tank crewmen to the positions
of tank commander, gunner, and driver based on objective measures of
their aptitudes and achievement. The specific rationale and back-
ground for each phase of the research reported herein is detailed in

sections describing specific phases of the research.

Research toward the development of a prediction battery for identify-
ing Armor trainees for training in a gunner-specific or driver-specific
program was first conceptualized in response to recommendations made by
the Total Tank System Study (Tzsz). These recommendations encompassed
broad and sweeping changes to the Armor training and assignment system
since the TZS2 charter gave license for a new look at the entire system.
In 1975, TZS2 was superseded by the Tank Force Management Group (TFMG),
whose similar charter derived from thg Chief of Staff, Army rather than

the commander of TRADOC.
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TFMG, in its recommendations (1977) voiced concern over the state
of training ir'x Armor. The group fe%t that the production of an un-
specialized armor crewman with MOS 11E was inadequate in the face of
proliferating weapon systems and increasing emphasis on Armor's role
on the combined-arms battlefield. The task of the armor crewman,
particularly the gunner, was seen to be substantially different for
the M60Al tank with its coincident range finder and unstabilized turret
than for the M60A3/XMl with laser range finders and stabilized turrets.
The M551/M60A2, which mount a different main gun with a dual capability
for missile launching and conventional round firing, were more different
still. And TFMC expressed a reluctance to field the XMl with the existing
training and assignment system, since the full combat potential -of the
XMl was unlikely to be achieved.

Specific recommendations involved removing the Armor Crewman from
Career Management Field (CMF) 11 ana opening up a CMF 19 specifically
for Armor. Within CMF 19, drivers, and gunners for the various duty
positions and weapon systems, would carry different MOS. For example,
the M60Al driver would carry MOS 19F while the M60Al gunner would
carry MOS 19E. Drivers and gunners for the XMl would carry MOS 19L
and 19K, respectively. The Group recognized that the existing training
program was not set up to produce these soldiers. The MOS 1llE Basic
Armor Training (BAT) program was designed to produce a soldier considered
to be a qualified loader, licensed driver, and familiarized gunner.

TFMG recommended that the graduate be either a qualified tactical driver
or a qualified gunner. In implementation, it was further recommended
that assignment should be based on aptitude for driver-specific or gunner-

specific training and performance.



In the system envisioned for the M60Al tank, a soldier in Armor
One Station Unit Training (OSUT) would first receive Basic Combat Train-
ing (BCT) and Basic Armor Training (BAT). On the completion of BCT and
BAT, one third of the trainees would receive driver training, and two
thirds of the trainees would receive gunner/loader training. A major
question was raised "How can assignment of personnel to MOS 19E/K or
19F/L training best be made?" (Weapon system-specific training within
duty position (i.e., separate assignment to 19E or 19K) was not addressed
in this research since the Armor Center had not identified separate
training programs).

The research reported here addresses some aspects of the question.
The research is based directly on that of Greenstein and Hughes (1976)
with an Armor AIT (Advanced Individual Training) company, and by Eaton
(1978) with a TOE Armor Battalion. Greenstein and Hughes used a battery
of aptitude tests, taken from Kaplan (1965) and Thomas and Sternberg
(1964), as potential predictors of Armor AIT driving and gunnery
performance. In addition, they obtained Armed Forces Qualification Test
(AFQT) l;'ld Army Classification Battery (ACB) Combat, Field Artillery,
and Motor Maintenance Aptitude Area scores for their research participants.
They found numerous suggestive relationships between their aptitude
measures and driving and gunnery performances. None were of sufficient
magnitude, however, to permit their use without further validation. The
primary finding of their research was the independence of driving and

gunnery measures.




Eaton administered a battery of paper-and-pencil aptitude tests

chosen from tests suggested by Kaplan (1965), Thomas and Stermberg (1964),

Creenstein and Hughes (1976), and Hughes (1976). He also measured per-
formance on a training simulator (Burst-on-Target Trainer DVC 17-58,

DA Pamphlet 310-12), subcaliber firing (Mini-Tank Range Complex,

TC 17-12-6), and critical performance component, or '"job sample" job
tests, such as ranging and gun-laying. Both the paper-and-pencil apti-
tude measures, and the simulator, subcaliber firing, and job sample
measures were then tried as predictors of Table VIII tank gunnery per-
formance and driver performance ratings.

Data analysis provided a potentially useful equation relating
gunnery performance to tank commander's scores on four aptitude tests.
For gunners and drivers, several individual aptitude tests showed some
promise of predictive success. Further, both simulator and job sample
measures showed potential for tank commanders and gunners. Because of
the relatively small size (less than 40 crewmen in each position) of
the sample provided by one battalion, however, the research could best
suggest the potential for objective, test-based assignment rather than

specifying the specific test battery to be used.
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The research reported here was based on the results obtained by
Greenstein, lughes, and Eaton, but the scale of the research was extended
to include enough soldiers to allow firmer conclusions . Three
phases of the research are reported. Phases I and II dealt with prediction
research oriented toward the driver and gunner positions. One company of
Armor OSUT (one-station unit training) trainees participated in
Phase 1 and three OSUT companies participated in Phase II.

Phase III was very much like Eaton's research in that tank commanders
and gunners assigned to tanks in an operational armor division
participated in the research. The research conducted in Phase I and II
in OSUT did not deal with the tank commander position because OSUT
trainees are not trained as tank commanders. llence, no meaningful measure
of tank commander performance could be obtained. The Phase IIl research
did not include the driver position because the performance criterion for
Phase I1I, Table VIII gunnery at Grafenwoehr, Germany, did not provide
an objective measure of driver performance.

SPECIFI OBJECTIVES

The specific objectives of this research were (1) to determine
whether aptitude measures thus far identified could he used to predict
performance in three tank crew positions, and if so (2) to develop
appropriate prediction equations based on the aptitude measures. The

details and findings of Phases I, II, and III are described below.




PHASE 1
Befors research could address the question of how to best assign
personnel to tank driver or gunner/loader training, two initial consider-
ations needed to be addressed. First, at what point in a man's
progression from Reception Station to completion of training would the

assignment decision be made? And second, what data would be available

I St SO,

at that point on which to base an assignment decision?

To expedite the research program an initial assumption was made
following the advice of the Armor School. It was assumed that the
assignment decision could be made either prior to BCT, or following BCT
and BAT. This assumption permitted several data options. If the CMF
change were approved, DCSPER-DA would need validity data on which to base
a selector for CMF 19. This validity data would have to be based largely
on the Armed Services Vocational Aptitude Battery (ASVAB). Thus, collect-
ing ASVAB test scores would provide test score/Aptitude Area data to
validate against performance in training. A post-BCT/BAT assignment
decision would permit supplemental testing of potential Armor crewman at
the Reception Station or during BCT/BAT if instruments could be found
that added to the validity of the ASVAB against driving or gunnery train-

ing success. Finally, performance measures from BCT/BAT would also be

& available and could be used if they added to the validities obtained from

:
b

the ASVAB and the supplemental tests.
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METHOD
Research Participants.
Research participants were 11E (armor crewman) trainees in one
Armor OSUT company at Ft Knox, Kentucky. Training took place between
November 1976 and February 1977. There were 97 trainees with complete
data sets included in the data analysis. .
Instrument Selection.
A list of measures for use in this research was drawn up in conjunction
with representatives of the Armor Training Center and the Armor School.
These measures are listed below, by source.
ASVAB. All sixteeu test scores from the ASVAB were obtained, including
those tests that are jpart of Aptitude Area CO, the selector for CMF 11.
These tests are: ]
General Information ES

Numerical Operations

Attention to Detail (part of CO)

Word Knowledge

Arithmetic Reasoning (part of CO)

Space Perception (part of CO)

Mathematical Knowledge

Electronics Information

Mechanical Comprehension

General Science

Shop Information (part of CO)

Automotive Inturmation

Classification Inventory - Maintenance Scale
Classification Inventory - Attentiveness Scale
Classification Inventory - Electronics Scale
Classification Inventory - Combat Scale (part of CO)

Supplemental Tests. Seven tests were selected based on prior ARI research.

Lateral Perception (PT 5088). A 50 item timed test.

“ach item consists of two rows of from 1 to 10 alphabetic and/or keyboard



characters each. The two rows comprising each item are presented side

by side with different degrees of left-right separation between rows.

The examinee is required to examine the two rows of characters and respond
on a separate answer sheet either '"same'" or "different'. Score is number
of items correct,

Visual Recognition (PT 5089). A forty item timed test in which
the examinee is required to match a geometrical design given on the left
with one of five geometrical designs given on the right. Score is number
of items correct.

Visual Memory (PT 5087). A twenty item timed test in which the
examinee is first required to commit to memory each design in a matrix
of 20 different geometrical designs. The examinee is then, in the absence
of the matrix, required to view 20 rows each containing designs similar
to those viewed in the matrix. In each row the examinee is required to
choose the design which was presented in the matrix. Score is number
of items correct.

Locations (PT 2852). A 48 item timed visual test consisting of
sets of four small photographs, each set being accompanied by a large
photograph having five lette:ed locations marked. The examinee is
required to identify the lettered location in the large photograph from
which each of the four small photographs were taken. Six of the 12 sets
of four small photographs are darkened to give a '"night" effect. Score

is number of items correct.

=
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Speed of Perception (PT 5086). A timed test in which the examinee
is required to locate in succession the numbers from 1-50 where alternate
numbers vary in size and where cach is presented in a random location on
one side of a standard 8.5 by 11 inch sheet of paper. Score is highest
number reached.

Simulated Zeroing. A test (constructed by ARI - Ft Knox) to deter-
mine the extent to which the subject is able to locate the geometric
center of a hypothetical three round shot group. Score is measured
based on deviation of perceived center from the true center.

Object Completion (PT 2853). A timed test requiring the examinee
to identify a set of partially obscured line drawings of military objects
such as field glasses, canteen etc. Score is correct number of figures
identified.

OSUT Measures .

Personal Preference. A single item eliciting preference for
assignment as a gunner or a driver. This item was administered three times;
on entrance to OSUT, after basic driving, and after preliminary gunnery. (Because
of incomplete data, only the first administration was used in the analysis.)

Performance on the M34 Driving Simulator. Initial driving
instruction is given on the M34 Driving Simulator. This instruction
covers such areas as starting and stopping procedures, use of the light
box, hand and arm signals, and night flashlight signals. A checklist

was developed for use with the M34 (Appendix A). Trainees were tested

3
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on the M34 twice; on completion of M34 training by the unit cadre and by

Brigade testing personnel as a part of the midcycle test. In both cases,

the checklist was used to measure performance. The first testing was

used in the analysis. The Brigade tests were not used in the

analysis because there was essentially no variance across the trainees.
Performance on the Midcycle Test. Three of the stations on the

midcycle test were used in this research. This test was administered

and scored by Brigade testing personnel,

Maintenance. There are three performance mcasures on the main-
tenance station; measuring track tension, checking and servicing of air
cleaners, and extracting data from a lubrication order including demon-
strating where and how to lube or check selected items. Score was number
of performance measures rated ''go'.

Communications. There are five performance measures on the
communicaticns station; (1) placing the CVC helmet into operation and
correctly using the three-position communication switch, (2) placing
the AM-1780 audio amplifier into operation, (3) placing the RT-841
radio transmitter into operation, (4) performing a radio check using an
AN/VRC-64 radio, and (5) transmitting a prepared message using an AN/
VRC-64 radio and using proper radio-telephone procedures. Score was
number of performance measures rated ''go".

Weapons. There are four performance measures on the weapons
station; (1) clearing the caliber .45 pistol, (2) disassembly/assembly/

function check on the caliber .45 pistol, (3) clearing the M3Al SMG,

10
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and (4) disassembly/assembly/function check on the M3Al SMG. Score was
number of performance measures rated ''go",

Caliber .45 Pistol Qualification. There was some feeling in the
For. Knox Armor community that similar skills may be involved in the
various types of 'gunnery", i.e., caliber .45 pistul, M16 rifle, and
tank gunnery. To check on this possibility, scores obtained by the trainees
during caliber .45 pistol qualification were included in the research.

Reaction Time. Popular legend has it that reaction time is a

factor in both driving and gunnery. The reaction time measures obtained
as part of the Motor Vehicle Driver: Battery Il were included to check

on this possibility.

Criteria for Driving and Gunnery.

Driving. At the time of this.research--indeed, at the time of this
writing--no universally accepted criterion existed for tactical tank
driving. No measuring device existed that was considered a valid
indicator. An attempt was made, as part of this research, to begin the
development of a tactical driving course and a performance checklist
covering the salient tasks in tactical driving. Personnel from the
lst Brigade at Ft Knox, in conjunction with ARI, developed a tactical
driving course specifically for use in this research. It was hoped
that this driving course would provide useful measures of driving

performance.
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The driving course checklist of Greenstein and Hughes (1976) was
helpful in the development of a checklist for the advanced driving course
used in this research. Their checklist did not cover as many driving
tasks as were incorporated into the scenario for this research, but did
serve as a useful beginning for the panel of NCO driving instructors
who developed the list of items for the course. This list was reduced
to checklist and verified by a second panel of NCO driving instructors.
The final driving checklist is at Appendix L. In general, the driving
course followed the checklist, and included starting and stopping
procedures, driver compartment equipment operation, dr{ving following
hand signals, on-road driving, and terrain driving.

In addition to the checklist, a form was developed on which the
examining tank commander could rank the trainees he tested into four
groups; thé best drivers in the group, above average for the group but
not the best drivers, below average for the group but not the poorest
drivers, and the poorest drivers in the group. This was done in hopes
of avoiding one of the problems associated with GO/NO-GO checklists—
the small number of “NO-GOs" usually obtained. It was not used in the
analysis, however, because most examining tank commanders were loath
to rank anyone below average, Despite the instructions printed on the
form itself and half-hour training session, most of the trainees were

ranked above average. The ranking form is at Appendix C.
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Gunnery. The Armor OSUT course of instruction current at the
time of the research included practice firing on Tank Tables I-V. These
firing exercises are outlined in Table 1.

In discussions with the Armor Center and the Armor School, it was
determined that this normal sequence was inadequate for measuring
gunnery performance for this research. It was felt that more main

gun engagements would be needed since the agreed-upon gunnery

e

criterion would be target hits at various ranges against both moving

and stationary targets. A modified Tank Table VI was developed by

the Armor School to serve as a gunnery criterion for the research.

The table consisted of 14 main gun rounds fired from a stationary

tank. There were 6 exercises: two 3-round Burst on Target* exercises (where
incorrect ranges were purposely indexed) against stationary targets,

two standard engagements against stationary targets, and two against

moving targets. A more complete description of this Table is

included in Appendix D.

*Burst on Target refers to a method of adjusting the sight picture for
a second round based on the location of the "burst' of the first round,
For example, if the first round "burst" low and to the right of the
target, the second round would be aimed higher and to the left of the

first round aiming point.
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Table 1

SUMMARY OF TANK TABLE I-V, ARMOR OSUT

Number of

Table Firing Device Firing Platform Target Rounds
I Laser (Boresight and Zero Exercise)
I1 Laser Stationary Stationary
111 Laser Stationary Moving
IV Modified Main Gun Stationary Stationary 2
V Modified Main Gun Stationary Moving 4

Coaxial MG Stationary 150

14




Procedure.

ASVAB scores were collected by Brigade representatives from the
Reception Station records. ARI paper and pencil tests were administered
and scored by ARI personnel. OSUT measures were obtained by Brigade repre-
sentatives during the course of normal OSUT training. The driver criterion
measures were scored by Brigade Tank Commanders on the tactical driving
course. The gunnery measures were collected by ARl personnel placed on
scoring platforms equipped with BC scopes and tank-to-platform intercom

equipment, during the Table VI main gun firing exercise.

15
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RESULTS
Data Handling.

ASVAB scores were obtained directly from the Ft Knox Reception
Station. ARI tests were hand-scored and tabulated as were OSUT measures
provided by the lst Brigade. Driver checklist and gunnery scores were
standardized to eliminate rater/scorer variance. The mean and standard
deviation of the raw scores were computed separately for each rater or
scorer, and were used to compute standard scores having a mean of 20
and a standard deviation of 5. Means and standard deviations for each
variable, as well as variable intercorrelations, are presented in
Appendix E.

Data Analysis.

Data were analyzed in the following manner. First ASVAB variables
alone were related to driver and gunnery criterion variables, using
standard forward-test-selection stepwise multiple regression techniques.
This was done because ASVAB scores are readily available for trainees
entering Armor OSUT and, if useful in performance prediction, could be
used without the need for any further testing. Second, ASVAB plus ARI
variables were evaluated in the same way. Third, all ASVAB, ARI, and
OSUT variables were evaluated in the same way. In all analyses the F-
to~enter was set at 2.76, representing a p of approximately .10.
Finally, all predictors with significant positive correlations with
performance criteria were identified. All paper and pencil tests having
significant positive correlations with driver performance were entered
into a unit-weighted predictor. This was accomplished by standardizing
scores for each significant variable, and summing the standardized

variables for each subject to form the driving predictor. A similar
procedure was used te form a unit-weighted gumnery predictor.

16
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Predictions of Driving Criterion Performance,

ASVAB Results. Six ASVAB variables were chosen in the driving

criterion variable analysis: Automotive Information, Classification

Inventory - Electronics Scale, General Information, Numerical Operations.

Shop Information, and Classification Inventory - Attentiveness Scale.
These six tests yielded a multiple R of .527, F = 5,75, p <.001.
A summary table of these results is shown in Trble 2.

ASVAB Plus ARI Variable Results. The best two ASVAB variables,

Automotive Information and Classification Inventory - Electronics

Scale, were forced in this analysis first with other ASVAB and ARI

variables entering afterwards in a forward stepwise multiple regression

analysis. The results indicated five tests, three--Automotive
Information, Classification Inventory - Electronics Scale, and
Classification Inventory - Attentiveness Scale from ASVAB, and
Lateral Perception and Locations from ARI variables. The multiple
R was .526, F = 6.95, p <.001. These results are shown in Table 3.

ASVAB, ARI, and OSUT Variable Results. When the best four

ASVAB and ARI variables, Automotive Information, Classification
Inventory - Electronics Scale, Lateral Perception, and Classification
Inventory - Attentiveness Scale, were forced first into the analysis
of ASVAB, ARI, and OSUT variables, none of the OSUT variables was

selected by the analysis to enter into the prediction equation.
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Predictor Variables with Significant Zero Order Correlations.

Eight ASVAB, ARI, or OSUT variables had significant positive (1 tail,
p < .05) correletions with the driving criterion., These are shown in
Table 4. The unit weighted model p.ovided a predictor composed of
ASVAB-only tests included Numerical Operations, Arithmetic Reasoning,
Electronics Information, Automotive Information, and Classification
Inventory-Electronics Scale. This composite had a correlation of .396
with driving performance, and .111 with gunnery performance. The unit
weighted composite with all significant paper and pencil variables

included Lateral Perception and Visual Memory with the tests listed

G IR

above. This predictor had a correlation of .205 with driving, and .124

with gunnery performance.

=

ASVAB Results. Two ASVAB variables were chosen: Mechanical Comprehen-

sion  and Classification Inventory - Combat Scale. These two tests yielded 4
a multiple R of .303, F = 4.75, p = .011l. These results arc shown in
the summary table in Table 5.
i

ASVAB Plus ARI Variable Results. The best two ASVAB variables, kl
Mechanical Comprehension and Classification Inventory - Combat Scale were E
forced in this forward stepwise multiple regression analysis, with all ?
other ASVAB and all ARI variables entering afterwards. Four additional !

variables were chosen, two ASVAB variables and two ARI variables.
These were Mathematical Knowledge, Electronics Information, Lateral Perception,
and Visual Recognition. They yiclded a multiple R of .459, F = 4,01,

p = .001. These results are shown in the summary table in Table 6.

ASVAB, ARI, and OSUT Variable Results. When the best six ASVAB

and ARI variables, listed above, were forced first into this analysis,
only one OSUT measure was chosen: Midcycle communications. The multiple ¥

R = .496, F = 4,139, p = .001. 1
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Table 4

R e e R

VARIABLES WITH SIGNIFICANT POSITIVE (1-TAIL P <,05) CORRELATIONS WITH

DRIVING PERFORMANCE

Numerical Operations
Arithmetic Reasoning

Electronics Information
Automotive Information

Classification Inventory - Electronics Scale

Lateral Perception
Visual Memory
.45 Cal Pistol

.17
.18

.17
.21
.18
.34
.26
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Predictor Variables with Significant Zero Order Correlations.

Six ASVAB, ARI, or OSUT variables had significant positive (1 tail,

p < .05) correlations with the gunnery criterion. These are shown in
Table 7. The unit weighted model provided a predictor comprised of
ASVAB-only tests including Word Knowledge, Mathematics Knowledge, and
Mechanical Comprehension. This composite had a correlation of .291 with
gunnery and .180 with driving performance. The unit weighted model with
all significant paper and pencil variables included Visual Recognition,
Visual Memory, and Object Completion with the tests listed above. This

predictor had a correlation of .328 with gunnery, and .150 with driving.

Personal Preference. Although Personal Preference was never

chosen as a variable in the previous analyses, it was possible that the
interaction of preference with variable value would relate to the
criterion variables. To evaluate this possibility preference interaction
values were computed for all ARI, ASVAB, and OSUT variables by multiplying
their variable scores by +1, if they indicated a preference for gunnery,
and -1 if they indicated a preference for driving. A standard forward
stepwise multiple regression analysis was run, with the best ASVAB

and ARI variables forced first into the analysis.

1. Driver criterion variable., The best four ASVAB and ARI
variables forced into the analysis were Automotive Information, Classi-
fication Inventory - Electronics Scale, Classification Inventory -
Attentiveness Scale, and Lateral Perception. No preference interaction

terms added to these four.

2. Gunnery Criterion variable. The best six ASVAB and ARI

variables forced into the analysis were Mathematics Knowledge, Visual

24
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Table 7

VARIABLES WITH SIGNIFICANT POSITIVE (1-TAIL p <.05) CORRELATIONS WITH
GUNNERY PERFORMANCE

r
Word Knowledge .20
Mathematics Xnowledge .18
Mechanical Comprehension .25
Visual Recognition .21
Visual Memory .22
Object Completion .21
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Recognition, Classification Inventory - Combat Scale, Mechanical Compre-
hension, Lateral Perception, and Electronics Information, Two preference
interaction terms entered the analysis, Numerical Operations (PNUMOPS),
and Arithmetic Reasoning (PARTHRS). The multiple R = .569, F = 5,24,

p = .00l. The results are shown in Table 8.

DISCUSSION
In this phase data was collected on ASVAB, ARI, and OSUT performance

variables as potential predictors of either OSUT driving or gunnery per-
formance for trainees in one OSUT company. Multiple regression analyses
were conducted first with ASVAB predictors, the most readily available

for prediction purposes. Next, analyses were done with ASVAB plus ARI
paper and pencil tests as the next most accessible information for predic-
tion purposes, and then with ASVAB, plus ARI, plus OSUT variables, as least
easily acquired data for prediction purposes. Finally, for each criterion,
a unit weighted predictor was developed by summing the standardized scores
for variables which had a positive correlation with the criterion. This
was done with ASVAB variables only, and with ASVAB plus ARI variables.

The results indicated an apparently scceptable level of driver perform-
ance prediction using a regression-based combination of six ASVAB variables,
In the sample studied these six accounted for approximately 28% of variance
in driver performance. A relationship of that magnitude would be quite use-
ful for prediction purposes, if replicable. Neither the addition of ARI or
OSUT measures to ASVAB provided an increase in prediction. Thus, from this
sample, it would seem that ASVAB scores alone may be used as predictors of
driver performance. Results with the unit weighted composite followed this

pattern, with better prediction from ASVAB alone than ASVAL plus ARI tests.
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Gunnery results indicated only a moderate relationship between ASVAB
scores alone and the gunnery measure. With the multiple regression tech-
niques the addition of ARI paper-and-pencil test scores to ASVAB markedly
improved th;a degree of prediction, accounting for 21X of the variation in
gunnery scores. The addition of OSUT measures did nothing to improve the
level of prediction. Thus, for this sample it would appear that ASVAB
alone is insufficient to predict gunnery performance, but that ASVAB plus
ARI measures provide an acceptable level of prediction., Results with the
unit weighted composites followed the same pattern, with ASVAB plus ARI
variables providing slightly better prediction than ASVAB variables only.

The finding of Phase I results of the research must be intevpreted
with caution because f ey are not replicates of results from earlier OSUT
studies. Only with the gunnery findings for ARI paper-and-pencil tests
did we have an opportunity to see whether the findings for Lateral Per-
ception and Visual Recognition tests are supported by the research
conducted previously by Greenstein and Hughes (1976). In that research no
relationship was found for Lateral Perception, and a small negative rela-
tionship, opposite the direction noted with this research, was found for
Visual Recognition.

The following research, reported in Phase II, represented an effort
to determine whether the results of Phase 1 could be replicated with a

sample of three OSUT companies.
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PUASE 11
Phase II was in most respects a replication of Phase I using
three OSUT companies. The purpose was to determine whether the
promising results from the single OSUT company observed in Phase I
would recur in a second, larger sample. If so, good predictors would
be available for assignment of personnel to driver or gunner/loader

training in Armor OSUT as per TFMG recommendations.

METHOD

Research Participants.

Research participants were trainees in three OSUT companies

beginning training in May 1977 and completing training in July 1977.

Because of the relatively small size of the OSUT companies, and relative

incompleteness of the data available, 142 trainee data sets were
available for driver criterion analysis, and 112 trainee data sets
were available for gunnery criterion analysis. All trainees also
participated in a concurrent tryout of new night driving exercises
conducted by the Armor Center.

Instruments and Criterion Variables.

The same ASVAB, ARI and OSUT variables used in Phase I were used
again in this phase of the research. Criterion variables were similar
to those used in Phase I. The Phase II course, however, gave greater
emphasis to off-road driving skills. Again, a driving course was used
and trainees were evazluated on their cross-country driving performance
by their tank commanders. Trainees were scored "GO" or "NO-GO' on a

number of driving performance measures, and then provided with an

29




overall driving rating. A checklist showing the types of behaviors
sampled is provided in Appendix F.

Gunnery performance was evaluated by collecting Tank Table VI
(Modified) hit/miss data for all trainces. The Table VI(M) used in
Phase 11 differed from that in Phase I, in that there were more
moving targets, more targets overall, and longer ranges. Pertormance
on nine standardized engagements was recorded by NCOs assigned to
a scoring detail like that used in Phase 1. A sample scoresheet,
showing all engagement types and ranges is shown in Appendix G.
Procedure.

ASVAB scores were collected by Brigade representatives from the
Reception Station records. ARI paper-and-pencil tests were administered
and scored by Brigade personnel., OSUT mcasures were obtained by
Brigade representatives during the course of normal OSUT training.

The driver criterion measures were scored by Brigade Tank Commanders
on the driving course. Gunnery measures were collected by 11E NCOs
assigned to scoring platforms equipped with BC scopes and tank-to-
platform intercom equipment. The NCOs were BCT drill sergeants at

the time of the study, but all had prior experience as tank commanders
in at lecast one gunnery season.

To provide an indication of scoring reliability a senior 11E NCO
assigned to ARI (and who had served as a gunnery scorer in Phasc I) used
binoculars to independently score several individuals along with each
of the members of the scoring tecam. Scores obtained by the scoring
team were correclated with those obtained by the senior NCO to estimate

inter-rater reliability.
. 30
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RESULTS
Data Handling.

All ASVAB and ARl and OSUT data was handled as in Phase I. C(Criterion
data, however, was handled differently. Driving checklist scores were
negatively skewed and reflected substantial company differences.
Unfortunately, evaluator identification was not available so evaluator
differences are unknown. The negative hypcrgeometric distribution was
fit to the data of each company to remove company differences and

normalize distributions.

The means and standard deviations of each company were used to
estimate parameters of the negative hypergeometric distribution (Lord
and Novick, 1970). For each company, chi-square goodness of fit tests
were not significant as shown in Table 9. Estimates of the percentiles
corresponding to the scores in each company were obtained from the fitted
distribution and used to assign standardized scores corresponding to the
centiles of a normal distribution with p = 500, o = 100.

Driving rating score distributions were not skewed but again reflected
company differences. Driver ratings were standardized by company, there-
fore, into "T" scores (having a mean of 50 and standard deviation of 10).

Finally, a driver composite standard score was completed by multi-
plying driver rating standard score by 10, adding the product to the driver
checklist standard score (which had a mean of 500 and a standard deviation
of 100), and dividing the sum by two. This driver composite standard score

was the driver criterion used in analyses of driver performance.
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Table

9

TESTS OF GOODNESS OF FIT TO HYPERGEOMETRIC DISTRIBUTIONS -
PHASE 11

Driver Checklist

Table VI Hits

Company df x? df x2
A 5 1.12 8 8.77
B 6 5.89 8 10.72
C 6 4.76 7 6.70
Table VI Hits
Scorer df x2
1 6 2.19
2 8 3.86
3 6 10.17
4 7 5.54
5 8 19.16*
*p<.05
32
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Gunnery scores were derived from number-of-hits data on 15 rounds
fired on Table VI (mod). Data was omitted for one moving target round
(engagement 1, Battlesight, 700m) that had a consistent negative rela-
tionship with other rounds. The coefficients presented in Table 10
indicate that the hit data is moderately reliable, whether interrater
or intermal consistency forms of reliability are examined. The split-
half coefficients suggest that unit and scorer variance does not sub-
stantially inflate the overall reliability estimates, since the
coefficients within units and scores are not much lower than the value
based on the whole sample.

Hit data was processed in two ways. Standardized scores were computed
to remove company and scorer differences, yielding "T" scores (with mean

50 and standard deviation 10). Due to the positively skewed distribution

of the number-of-hits data the Lord and Novick negative hypergeometric "
transformation technique was also used.

In the latter case, parameters of the negative hypergeometrics
were estimated from the marginal weighted means of the two-way company x
grader tahle, and by assuming that the variances of the distributions were
proportional to the means. The constant of proportionality was estimated
from the regression of 02 on M, assuming the regression line passed
through the origin. Thus, only 9 parameters were estimated to fit 15
distributions. Goodness of fit tests were nonsignificant, except for one
scorer, as indicated by the chi-square tests shown in Table 9. For
Scorer 5, the number of zero scores exceeded expectation. Since omne
deviant cell out of forty is not improbable, the overall goodness of tit
was judged adequate for the purpose ‘of transformation. The resulting
standardized and transformed scores were very highly intercorrelated

(r = .93). Transformed scores were used as the gunnery criterion for

all analyses reported in the results eection.
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Table 10

RELIABILITY OF MAIN GUN HITS - PHASE 11

XX n
Interrater .744 34
Cronbach Alpha .573 249
Guttman Split-Half .738 249
Guttman Split-iHlalf by Unit
Unit 1 .733 82
Unit 2 .786 71
Unit 3 .676 96
Guttman Split-Half by Scorer
Scorer 1 .637 46
Scorer 2. .637 41
Scorer 3 .750 54
Scorer 4 .543 5§
Scorer 5 .865 53
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Correlations between the gunnery and driving criteria are presented
in Table 11. All of the correlations were very small, and none were
statistically significant. These findings indicate that gunnery and
driving performance are entirely unrelated, in agreement with the
findings of previous studies.

Data Analyses.

Pradictor and criterion variable means, standard deviations, and
inteicorrelations were computed separately for the 142 trainees included
in the driver analyses, and the 112 men in the gunnery analyses. They
are shown in Appendix H.

Regression analyses were conducted as in Phase I. Standard step-
wise multiple regression analyses were utilized with F-to-enter corres-
ponding to p = .10 (F = 2.78) and tolerance = .10 in all analyses. As
in Phase 1 ASVAB variables were analyzed alone first, then with ARI
variables, and last with ARI and OSUT variables. Because of the very few
variables having significant correlations with criterion variables, no

unit weighted composites were evaluated.

Driving Criterion Results. The analysis of ASVAB variables yielded

only one test--Automotive Information, r = .188, F = 5.128, p = .025.
The addition of either ARI or ARI plus OSUT variables failed to indicate
any further tests as predictors of driving performance. No other

ARI, ASVAB, or OSUT variables were significantly correlated with
performance.

Gunnery Criterion Results. The analyses of the ASVAB variables

indicated only one test, Attention to Detail, as a predictor of gunnery
performance, r = .264, F = 8,223, p = .005. When ARI variables were

added only Simulated Zeroing was added to Attention to Detail, yielding
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Table 11

CORRELATIONS AMONG CRITERION SCORES

Gunnery Scores

Driving Scores Transformed Standardized
Transformed Checklist .005 .009
Standardized Rating .024 .049
Composite .016 .032

n = 185
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an R = ,352, F = 7,70, p = .00] (r = ,202, p¢,01). These results are
shown in Table 12. The addition of OSUT measures did not add any pre-
dictor variables. No other ASVAB, ARI, or OSUT variables were signi-

ficantly correlated with performance.
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DISCUSSION

The results of the Phase II analyses were not nearly so encourazing
as those from Phase 1, Particularly distressing were driver results.
The Phase 1 results indicated a combination of five potentially pre-
dictive variables from the ASVAB and ARI measures, and a total of eight
variables significantly correlated with performance. In Phase II, how-
ever, only Automotive Information, the first variable selected in Phase I,
was chosen. While this should suggest the robustness of that variable it
also poses the question of lack of correspondence between the two
analyses. The most obvious answer is that in the Phase I driver cri-
terion rater variance was removed, because the driver checklist scores
were standardized using a mean and standard deviation computed separately
for each rater. In the Phase 1I analyses, however, the rater's identity
was unknown, so the scores could not be standardized separately. Thus,
in part the analyses found the best possible predictor of trainee per-
formance, plus rater bias, given the data provided. Of course, it is
unlikely that it would be possible to predict rater bias from knowledge of
trainee aptitude measures, so random error was inflated by rater bias.

With gunnery measures two variables were chosen: Attention to Detail
from ASVAB, and Simulated Zeroing from the ARI variables. These accounted
for a modest (12%) amount of the gunnery performance variance in the
sample analyzed. Neither of these variables, however, was among those
in the Phase I analyses identified in the multiple regression equation,
or among the variables in Phase I which were significantly correlated with

gunnery performance.
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In the case of gunnery, no casily-observed major discrepency exists
between the Phase I and Phase Il procedures or criterion data, although
there were some differences in the Table VI procedure used in Phase II.
The Phase Il Table VI was more heavily weighted with longer range
targets, and moving targets because it was judged desirable to weight
the selection more heavily in the direction of abilities required to
handle more difficult targets. However, this difference is a matter
of degree, and should not have resulted in a total lack of correspondence
between the two phases.

An investigation of the conduct of Phases I and Il suggests that
Phase II was not a replication of Phase I. Phase II was intended to
be a replicate of Phase I but resources were not available at ARI-Ft Knox
when the Armor Center presented the troop units for participation.
Consequently, the Armor Center collected Phase Il data. In addition,
participation in night driving, concomitant with gunnery training, may
have indirectly affected the prediction of gunnery scores. The driver
training required rearrangement of normal gunnery training schedules
and some loss of training time. Also, adverse effects on the alertness
of both instructors and trainees were observed in gunnery classes.
Consequently, enough is known about the conduct of Phase II to suggest
that the difference in resuits from Phase I is a direct consequence
of a digference in research conditions. Phases I and II were similar

only on the surface.
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PHASE 111

Phase I11, unlike Phase I and I1, dealt with armor crewmen in TOE
units, and focussed on gunnery alone rather than both driving and
gunnery. The intent of the rescarch was twofold. The first intent was to deter-
mine to what extent tests given by ARI to OSUT trainees in Phase I
and Il were predictive of the performance of armor crewmen in TOE
units. Because of limited driving measurement opportunities only
gunnery performance was evaluated. The second intent was to determine
to what extent previous research relating armor crewmen test and
gunnery performance (Faton, 1978 ) would be supported by data from a
substantially largér sample. Most notable of Eaton's findings was a
strong (r = +.49, p< .01, 2-tailed) relationsh.o between tank commander's
Object Completion test scores and precision gunnery hits on stationary
targets. Another relationship of interest for tank commanders was that
between precision gunnery hits on stationary targets and Patterns and
Mechdnical Abilities tests(r's = +.30 and +.31, respectively, p<.10).
While no relationships with hits were found for gunners, their Attention-
to-Detail and Lateral Perception test scores were significantly correlated
with 6pening time on battlesight engagements against stationary targets
(r's = -.34 and +.34, respectively, p's < .05, 2-tailed).

METHOD

Research Participants.

Research participants were gunners and tank commanders in five MG60Al

battalions in a USAREUR armor division. Of the approximately 250 crewmen in each

“

1
i
]

position who were potentially available, complete data sets were available

+
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for 159-211, depending upon the analysis required. Data werc collected
between May and September 1977.

Instruments and Criterion Variables.

Predictor variables were similar to the ARI variables utilized in
Phases I and II. The only additions were ARI PT 3129, Mechanical

Abilities; ARI PT 4489, Attention to Detail (similar to the ASVAB

Attention to Detail); and ARI PT 2788, Patterns. There were no deletions.

The three additional instruments were déscribed by Hughes (1976) as
follows:

Mechanical Abilities (PT 3129). This 50-item test is a measure of
knowledge about general mechanics (Part I-30 items) and tool function
(Part II-20 items). The statements about general mechanics are for the
most part information-type items asout automotive and other mechanical
objects. In Part II, pictures and tools are presented and the examinee
identifies their use.

Attention to Detail (PT 4489). This is a 60-item four minute hand
scored perceptual speed test of the "C-Cancellation'" type. The examinee
is required to count the C's in a row of 0's,

Patterns (PT 2788(R)). The examinee is required to reproduce on
an answer sheet a line pattern which conforms to a pattern presented in
a different part of the answec.s sheet.

Most crewman had entered the Army more than two years prior
to the initiation of the research, a time when the ASVAB was not given.
Consequently, ASVAB scores were not available for use as predictor
variables. Futher, due to resource restraints, collection of job sample
or simulator data was not possible.
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Criterion variables were based on performance on Tahte VIIT,
the Tank Crew Qualification Course, at Grafenwohr, Germany., Table VI
consisted of two phases--day and night. bDuring both the day and
night phases there were four multiple-target engagements as shown in
Table 13. Gunnery criterion measures are described in detail in the
results section,

Procedure.

Crewmen were first administered the ARI predictor instruments,
then tracked to Grafenwoehr during their normal gunnery qualification
firing of Table VIII, and their Table VI scores obtained.  The pre-
dictor instruments were administered by an ARI team to gunners and tank
commanders in their home battalion classrooms. This testing occurred
approximately two months prior to Table VI at Gratenwochr. Because
of relatively high crew turbulence in this two-month period, make-up
toesting was conducted ac Gr tfenwochr in unused mess halls or offices.

Criterion data collected on Table VI were opening time on cach
engagement and hit/miss data for cach main gun round. To help insure
completeness and accuracy of Table VIIL hit and time data three sources
were used,  First was data taken from the records maintained by cach
battalion. These were obtained at Grafenwoehr during the battalion
firing. Sccond was datia collected by a member of a data collection

team during the tank crew's debricefing conducted atter Table VI,

Data collection team members were enlisted men detailed by the battalion




Table

TABLE VIII TANK CREW QUALIFICATION COURSE - PHASE I11

DAY ENGAGEMENT

WEAPONS SYSTEM

TARGET

1 .50 cal machinegun Stationary BRDM
Coax machinegun Stationary troops
2 Main gun Moving tank
Stationary tank
3 Main gun Stationary tank
Main gun Stationary tank
.50 cal BRDM
4 Main gun Stationary tank
Main gun Stationary tank
Main gun Stationary tank
NIGHT
ENGAGEMENT WEAPONS SYSTEM TARGET
1 Main gun (range card) Stationary tank
2 Main gun (range card) Stationary tank
3 .50 cal machinegun Stationary BRDM
Coax machinegun Stationary troops
4 Main gun Moving tank
Main gun Stationary tank
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l to assist ARI representatives in data collection. A data collection
team member was present during each debriefing to acquire immediate
hit/coverage/time data from the scorer (usually a platoon leader)
and obtain ansvers to any questions about the conductof

|
! ° the Table (misfires, targets which did not "pop-up", etc.). The '

third source was a tape-recording of each Table VIII run. The tape

recordings included crew intercom communication, firing-tank to control-

i
# tank communication, and tower-to-tank communication. To make the
| recordings a data collection team member connected a cassette recorder <
: to the firing tank's audio-frequency amplifier (AM 1780/VRC). Recordings :
i were used to verify time measurements, answer questions about any unusual X

circumstances such as misfires, nonappearance of targets, etc., and to

resolve any discrepancies between data collected in debriefings and data

taken from battalion score sheets.

RESULTS

Data Handling - Predictor Variables.

All ARI predictor tests were scored as in Phases I and II and
tabulated separately for gunners and tank commanders. Means and
standard deviations of predictor variables are shown in Appendix I
for gunners and for tank commanders. Also provided in Appendix I are

) intercorrelation matrices for gunner predictor variables and for tank

commander predictor variables.

Because predictor tests were given to some crewmen at their home

station, and to others at Grafenwoehr, the possibility existed that

significant differences in test scores may have occurred due to different
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testing conditions. Each of the ten tests for gunners and tank commanders
were evalpated separately using t-tests. Because of the large number of
t-tests conducted, and the large df (197-209), an alpha-level of .0l das
chosen. There were no significant differences between home station and
Grafenwoehr scores on any of the predictor tests for gunners and tank
commanders (all t <2.39, all p >.01).

Data Handling - Criterion Variables.

Gunnery hit/miss, and opening time raw scores were
tabulated for each tank and cross-checked to insure accuracy by using
battalion scoresheets, debriefing scoresheets, and the tape recordings.
From these the following summary variables were computed for each tank:

Summary Variable

1. Mean main gun opening time - day.

2. Mean main gun opening ;ime - night.

3. Mean main gun opening time - day and night.

4. Total first round main gun hits - day.

5. Total first round main gun hits - night.

6. Total first round main gun hits - day and night.

7. Total main gun targets destroyed - day.

8. Total main gun targets destroyed - night.

9. Total main gun targets destroyed - day and night.
Because Table VIII gunnery was conducted by each of the five battalions

according to slightly different procedures the possibility existed that
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battalions would exhibit significant differences on the summary gunnery
variables above, necessitating use of standardized rather than summary
gunnery variables in ensuing analyses. Accordingly, nine ANOVAs were

. conducted to determine whether significant between-battalion differences
existed. Again an alpha-level of .0l was chosen. Six of the nine
analyses (variables 1-4, 6, and 7) yielded significant results. Because
of the between battalion differences, intercorrelation matrices for the
nine summary variables were computed overall, and separaéely by battalion
for use in choosing final gunnery criteria. These are provided in
Appendix J.

The intercorrelations indicated that the relationship hetween day

and night performance was rather weak for each measure. Day and night
performance was significantly correlated for opening time (r = 261,

p = .001) and total targets destroyed (r = .197, p - .002) and not for

first round hits (r = ,070, p = .158) but the correlations were not large
in any case. Since day and night gunnery are considered to be equally

important from an operational standpoint, composite measures based on

B A il

both cohditions were judged to be the most valid indicators of performance
despite their heterogeneity. Tunerefore, because of their overall impor-

: tance, mean opening time (variable 3) and total main gun targets destroyed
(variable 9) were chosen as the bases for the gunnery criterion measures.
To eliminate between-battalion differences indicated by the ANOVAs,

standardized time and hit scores were computed for each tank in each

TS R sROn DR PRaliii -G

battalion, These were used as criteria for all subsequent analyses.
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Predictor-Criterion Realtionships.

Zero-order correlations were computed between each predictor vari-
able and standardized hit and time measures for both tank commanders and
gunners. These correlations are shown in Table 14 (159 < N < 211,
depending on variables). None of the zero order correlations reached
statistical significance (all p>.10). Stepwise multiple regression
analyses of predictor variables on criterion variables for both gunners
and tank commanders confirmed that there was no significant relation
between predictor and criterion variables.

Simular results were obtained when the correlations were computed
separately for day and night scores. Only very small correlations of
Lateral perception with TC Day opening time (r = -.174, p < .01) and
Gunner Day total targets destroyed (r = -.174, p < .01) were significant.
Neither of these correlations were consistent with previous results.

DISCUSSION

The purposes of this research were twofold. The first was to deter-
mine whether predictor-criterion relationships from OSUT trainees would
obtain with TOE crewmen. The second was to determine whether predictor-
criterion relationships from Ft Carsen research with TOE crewmen (Eaton,
1977) would obtain with a larger sample of USAREUR TOE crewmen.

The overall lack of s:gnificant relationships between gunner's pre-
dictor variables and main gun hits revealed with USAREUR TOE crewmen in

Phase III would tend to confirm the similar negative findings revealed

with Phase I1, and further disconfirm the encouraging findings of Phase I.
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Table 14

CORRELATIONS BETWEEN PREDICTOR VARIABLES AND STANDARDIZED HIT AND
TIME MEASURES FOR TCs AND GRs {
PHASE 111

Criterion Variable

GRs TCs
Predictor Variable Hits Time Hits Time
]
Simulated Zeroing +.073 -.036 -.084 -.070
Visual Memory -.058 -.063 -.034 -.059
Speed of Perception -.043 +.004 +.073 -.054
Patterns +.009 -.007 +.048 +.015
Attention to Detail -.125 +.069 +.022 -.143
Object Completion -.041 -.118 +.072 +.019
Locations -.069 -.154 -.037 -.012
Mechanical Abilities +.067 -.144 +.023 +.082
Lateral Perception Span  -.041 -.043 +.091 -.07¢6
Visual Recognition +.009 -.010 +.061 -.080
all p >.10

49




T e Y

—T e L

Gunner's hit results from USAREUR and Ft Carson are unpromising.

No relationships were obtained in the Ft Carson results, ani the one sig-
nificant correlation obtained in USAREUR is too small to be useful.

It was somewhat surprising, however, that neither of the significant

Ft Carson relationships between the opening time criterion and Attention
to Detail (+.34) or Lateral Perception (~.34) were confirmed. There was
no support to suggest that either of these relationships obtains under
the conditions of the USAREUR research.

Similarly, it was surprising that there was no support from the
USAREUR results for the Ft Carson tank commander findings. None of the
Ft Carson relationships between the main gun hit criterion and Object
Completion (+.49), Patterns (+.30) or Mechanical Abilities (+.31) re-
ceived any confirmation.

It would seem that Phase III research provides no support to the
notion that tank gunnery performance may be predicted by the paper-and-
pencil aptitude tests selected for use in this research. Of course, many
objections could be leveled at the predictor variable collection method-
ology. The tests were administered in battalion classrooms, unused mess
halls, etc., rather than a test center. In addition, crewmen may not
have been motivated when taking the tests, they may not have understood
the instructions, they may have been tired, etc. While any or all of
these post-hoc explanations may have some validity, it remains true that
the tests were given to a rather large sample of armor crewmen, from
five separate battalions, under relatively normal operating conditions.
Tests which were not sufficiently robust to prove useful in such environ-
ments would probably be of limited use for application in operational

units, regardless of their validity in pristine laboratory environments.
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The same type of arguments could be addressed to the Table VIII
data collection methodology. No gun-cameras were available, counting holes
in targets was impossible with the many hard-targets at Grafenwoehr, etc.
Nevertheleu,l the best data collection methodology procedures available
were used, (intercom tapes, crew debriefings by scorer, and battalion
records). Although the day-to-night hit and time correlations were small,
this may be more indicative of different skill requirements rather than
measurement unreliability, Finally, Table VIII score, as collected by the
battalion (without the benefit of intercom tapes or crew debriefing records)
is the Army's stated standard for crew gunnery qualification. I would seem,
therefore, that criticisms of the gunnery data collection extend to the
operational situation as well.

In corr:lation research of the type conducted in Phase III, three pri-
mary factors can account for a failure to obtain significant predictor-
criterion relationships. The first is inadequate predictor variable
measurement; the second is inadequate criterion variable measurement; and
the third is negligible predictor-criterion relationships under the
circumstances, and in the environment, in which the data were collected.

It is apparent that the third alternative is the most probable for account-
ing for the results obtained in Phase III.
GENERAL DISCUSSION AND CONCLUSIONS

The purpose of this research was to determine whether aptitude/
achievement measures thus far identified could be used to predict perform-
ance of tank commanders, gunners, and drivers, and if so, to develop

appropriate prediction equations based on the aptitude measures.
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The research was conducted in three phases. The first two phases were
conducted with armor trainees at Ft Knox, and dealt with the gunner and
driver positions. The third phase was conducted with armor crewmen in
operational armor battalions, and dealt with the tank commander and gunner
positions.

Measures of performance used as criteria were based on those aspects
of the driver and gunner duties considered by the Armor Center to be
critical requirements for combat effectiveness: off-road tactical driving
maneuvers and firing of the main gun. The research, therefore, did not
address the prediction of performance in routine operational procedures
and maintenance tasks.

With armor trainees at Ft Knox a number of potentially useful pre-
dicto_t variables were identified in Phase I. Only one, however,
Automotive Information from ASVAB, was validated for drivers in Phase II.
None of the tests identified in Phase I for gunner's performance predic-
tion was validated in Phase II. Nevertheless, certain methodological
problems entered the Phase Il research, so the failure to validate the
other tests did not necessarily indicate their lack of relationship to
performance. Consequently, the continuing need to make optimal assign-
ments to gunner/loader or driver training may best be addressed by
continued research on the paper-and-pencil measures as well as the
exploration of other techniques such as job sample performance measurement,

The best paper-and-pencil test candidates for cross validation in

further research would be those which were shown in Tables 4 and 7 as
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having significant positive relationships with performance. These tests
were:

For gunnery - Work Knowledge -- ASVAB
Mathematics Knowledge - ASVAB
Mechanical Comprehension - ASVAB
Visual Recognition - ARI
Visual Memory - ARIL
Object Completion - ARI

For driving - Numerical Operations - ASVAB
Arithmetic Reasoning - ASVAB
Electronics Information - ASVAB
Automotive Information - ASVAB
Classification Inventory - Electronics Scale -
ASVAB

Lateral Perception - ARI
Visual Memory - ARI
In cross validation research with these variables the unit-weight

composites developed in Phase I could be considered in addition to the
use of more standard multiple-regression procedures., Unit weight models
are based on sums of standardized variables, as with regression models.
But in unit weight models the value of 1 replaces each Beta weight, Omly
the sign is determined from the data (from the zero-order correlation--
see Cascio, Valenzi, and Sibley, 1978; Einhorn and Hogart, 1975; and
Schmidt, 1977, for further discussion). Such procedures have been
suggested as substitutes for multiple regression techniques when one
deals with low subject to predictor ratios. Because low ratiog are

<
: ) normal in armor research with field performance criteria the unit weight

methods seem promising.

53




The situation with armor crewmen in operational armor units appears
to be quite different. None of the favorable results from the initial
research conducted with one battalion (Eaton, 1978) were supported in
the followup with five battalions. Despite the statistical power offered
by the relatively large sample, few significant and no substantial or
consistent relations were observed. Consequently, there appears to be
little merit in pursuing research on these paper-and-pencil measures as
predictors of tank commander or gunner performance in armor units. Per-
haps research efforts could best be directed toward the development and
empirical validation of job sample and simulator techniques based on
sound task analyses. Such job sample/simulator research might also lead

to measures to supplement prediction of gunnery performance in OSUT.
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Trainee

APPENDIX A

TANK DRIVER TFST

XM34 Driving Simulator

Evaluator

G0 NO-GO

1. Starting Procedures

-Depress brake pedal

-Transmission lever in P position
-Lock parking brakes

-Both drain valves closed

-Steering control in center position
-Fuel shut-off valve in "ON" position
-Fuel pump switch in "ON" position
-All electrical equipment is “OFF"
.Master battery switch "ON", check for light
-Power plant warning light "ON"
-Check fuel, both tanks

-Purge fuel lines

-Depress accelerator pedal, press start for 15 sec.
-Did not allow engine to surge
-Check generator blower motor
-Engine warm up at 1000-1200 rpm
-1dle tank at 700-750 rpm

-Unlock brakes

-Move transmission to L position

ssjsasssssssassanses
0000000000000000000

2. Light box
B -Service drive
B -Blackout
o0 -mr

3. Hand and Arm Signals
0 g -Reverse
-Left
8 -Stop tank

4. Night Flashlight Signals
-Reverse

-Left

@] -Forward

oog
00

Stopping Procedures

-Stop tank

-Lock brakes

~Transmission lever in P position

-Tdle tank at 1000 rom

-1dle tank at 700-750 rpm

-Turn off electrical equipment

-Fuel shut-off switch "UP"

-Master battery switch in "OFF" position

00000000,

0ooDo00g .,
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APPENDIX B

ADVANCED DRIVING CHECKLIST

B

NO=GO

1'

0O0000G000D00000
000000000000000000

2.

Starting Procedures

-Depress brake pedal

~-Transmission lever in P position

-Lock parking brakes

-Both drain valves closed

-Steering control in center position

-Fuel shut-off valve in "ON" position

-Fuel pump switch in '"'ON" position

-All electrical equipment is "OFF"

-Master battery switch "ON", check for light
-Power plant warning light "ON"

-Check fuel, both tanks

=Purge fuel lines

-Depress accelerator pedal, press start for 15 sec.
-Did not allow engine to surge

-Check generator blower motor

-Engine warm up at 1000-1200 rpm

-Idle tank at 700-750 rmp

-Unlock brakes

Operate Amplifier Audio Frequency (AM-1780)

o a -Took correct actions without help

3. Operate Intercom Control
g Q -Took correct actions without help

4.
0

5.

00000000
0000

a

Radio Check
-Took correct actions without help

As a Driver, Respond to Hand and Arm Signals

-Start engine

-Forward, left

-Forward, right

-Stop

-Neutral steer

-Back-up, left

-Back-up, right

-Stop

61
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GO NO-GO

6. As a Ground Guide, Gave Proper lland and Arm Signals
-Start cngine
-Forward, left
-Forward, right
-Stop
~-=eNeutral-steor
-Back-up, left T B T
-Back-up, right
-Stop

ooooo0o

7. Drive on a Paved Road

-llicld a straight line
-Shifted smoothly
-Shifted at proper rpm
-Braked smoothly
-Downshifted at proper rpm
-Made smooth turn

0QoOoo

000000

8. Drive Over Natural Terrain.

-Ncutral steer

-Ditch crossing, approached too fast, wrong gear, bad angle
-Ditch crossing, descended too fast, bad angle

-Ditch crossing, hit bottom too hard

-Ditch crossing, stopped in bottom of ditch

-Ditch crossing, climbed too slow, bad angle

-Ditch crossing, pitched over too fast

Do00000
000000

9. Drive in Reverse Using TC Commands

(] -Responded quickly
a -Took correct actions
10. Drive Buttoned Up
O [J  -Performance was satisfactory/unsatisfactory
11. Stop the Tank
] -Stopped smoothly
O -Transmission lever in P position
] -Locked brakes

12. Stop the Engine

-Reved engine to 1200 rpm

-Idled down to proper rpm

-Cut fuel shut-off switch until engine died
-Cut off master battery switch

0000
0ooo

“Tank Commander
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“Rafk-tHe -traines-driver you personaily t6ok through the Advanced Driving Course

APPENDIX C

ADVANCED DRIVING

Tank Commander's Rankings |

You may use the checklists you filled out to refresh your memory.

Trainee drivers should be ranked into four groups with an equal number of drivers

in cach group (if possible). For example, if you had 16 trainee drivers, you would [ |
rank 4 as the best drivers in the group, 4 who were sbove average for the group but
not the best drivers, 4 who were below average for the group but not the poorest
drivers, and 4 who were the poorest drivers in the group. If it doesn't come out
even, place the extra trainee drivers into one of the middle groups. ’

List the names of the trainee drivers in the table below.

The best drivers in the group A

cesscsscassscsmvssrasvanncsasrresenan

Above average for the group
but not the best drivers

Below average for the group
but not the poorest drivers

The poorest drivers in the group

Tank Commander
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APPENDIX E

MEANS, STANDARD DEVIATIONS, AND INTERCORRELATIONS OF PHASE I VARIABLES

Phase I Variable Codes, Descriptions, and Sources

-~ Variable Tode-~--Deseription-of-Variable-Sauree . .

GENINFO
NUMOPS
ATTDET
WORDKNOW
ARTREAS
SPACEPER
MATHKNOW
ELECINFO
MECHINFO
GENSCI
SHOPINFO
AUTOINFO
cICcM
CICA
CICE
cIcc
LATPER
VISREL
VISMEM
LOC
SPACEARI
SIMZERO
OBJCOMP
PERPRE1
M34
MIDMTN
MIDCOM
MIDWPN
PISTOL
REATIME
DVGCKL
VI

GENERAL INFORMATION - ASVAB

NUMERICAL OPERATIONS - ASVAB

ATTENTION TO DETAIL - ASVAB

WORD KNOWLEDGE - ASVAB

ARITHMETIC REASONING - ASVAB

SPACFE PERCEPTION - ASVAB

MATHEMATICAL KNOWLEDGE - ASVAB
ELECTRONICS INFORMATION - ASVAB
MECHANICAL COMPREHENSION - ASVAB
GENERAL SCIENCE - ASVAB

SHOP INFORMATION - ASVAB

AUTOMOTIVE INFORMATION - ASVAB
CLASSIFICATION INVENTORY: MECHANICAL - ASVAB
CLASSIFICATION INVENTORY: ATTENTIVENESS - ASVAB
“CLASSIFICATION INVENTORY: ELECTRONICS - ASVAB
CLASSIFICATION INVENTORY: COMBAT - ASVAB
LATERAL PERCEPTION - ARI

VISUAL RECOGNITION - ARI

VISUAL MEMORY - .RI

LOCATIONS - ARI

SPEED OF PERCEPTION - ARI

SIMULATED ZEROING - ARI

OBJECT COMPLETION - ARI

PERSONAL PREFERENCE - ARI

M34 DRIVER TRAINER - OSUT

MID CYCLE MAINTENANCE - OSUT

MID CYCLE COMMUNICATIONS - OSUT

MID CYCLE WEAPONS - OSUT

.45 CAL PISTOL - OSUT

REACTION TIME - OSUT

DRIVING COURSE STANDARDIZED CHECKLIST
TANK GUNNERY STANDARDIZED TABLE VI HITS
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VARIASLE HEAN STANDARD DEV
GENINFD 9.1546 2,756
NJYOPS 26,1031 10.7563
ATTDET 14,3093 3.5562
WORDKNON —— 1750828 =8, 9155
ARIREAS 11.5773 3.5055
SPACEPER 12,2722 3.1066
MATHKN D 7.6495 3.7362
ELECINFD 17,7423 ©.1939
MECHINF] 9.7526 3.9766
GENSCI C9.1959 . 3.6276
SHOPINF] 12,6701 4.5385
AUTDINF] 10,8763 4.3389
cIcH 12,2577 4.5966
cIca 9.1136 2.8582
CICE 8.268) 4.2390
ccc 18.0103 _ 4.3801
LATPER 29.1669 8.8290
VISRES 25,9381 7.4482
VISNEW 9.5082 4.2516
Loc 19.412% 5.2693
SPACEARI 16,9278 6.8256
SIMZERD 61,2062 3.5851
08JCO¥P 48,1753 10.9668
PERSPREL <126 c4948
M34 19.9794 5.3291
NIDUTY 2.5670 .6276
N1DCO4 4.732) <6695
MIDWPN  5,4948 L .1377
PISTOL 28.3093 3.65896
REATINE 48.1031 4.8616
DVGCKL 19.6082 5.0157
™I 17,4948 4.8651
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APPENDIX F

ADVANCED DRIVING CHECKLIST - TERRAIN DRIVING

TC's plesse fi1) in each portion of checklist (#i-9) as driver completes the
exercise. Then fill out last question (#10) when driver completes course. It
is particularly important that you evaluste each driver accurately, based upon

his performance. These results will not affect the drivers you are training
“"today, but will te used-to determine tho-trainssr.xnlected for axtensive _

driver training in future OSUT cycles, beginning in 1977, B

DRIVER NAME

Company

1. Main gun engagement. When TC instructs driver to find defilade position and
issues fire command does driver:

GO NO GO

0

2. Moving coax

G0  NO GO

F

a

find hull defilade position

stop trik smoothly

stop tank quickly

hold brakes to prevent tank from moving
doesn't move tank until told to do so by TC

engagesent - troop silhouettes. When TC issues fire command does driver:

continue to drive forward
select smoothest course
maintain steady gun platform
drive st proper speed

3. Main gun engagement. When TC instructs driver to find defilade position and
issues fire command does driver:

G0  NO GO

«find hull defilade position

stop tank smoothly

stop tank quickly

hold brakes to prevent tank from moving
doesn’'t move tank unti) told to do so by TC

4. Moving coax engagement - troop silhouettes. When TC issues fire commande does driver:

G0 N0 GO

3 8

continue to drive forward
select smoothest course
maintain steady gun platform
drive at proper speed

5. Ditch crossing. When crossing the ditch the driver:

GO NO GO
5 3

didn't approach to fast

did apply brakes smoothly
didn't spproach at wrong angle
didn't descend too fast
didn't hit bottom too hard
didn't stop at bottom of ditch
didn't climb out too slowly
didn't climb out wrong angle
didn't climb over too fast

6. Main gun engagement from hull defilade position. When TC issued command to enter
firing position driver:

60 N0 GO
0

entered position quickly

stopped smoothly

stopped in correct position

kept brakes applied during engagement
didn't move out until told to do so by TC

s R o T TR R BT
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In backing out of position driver:

i Y

followed TC commands smoothly snd confidently
followed TC commands correctly (back right or left, etc)
stopped smoothly

7. Main gun engagement from road. When TC issued "Driver Stop'" and fire command driver:
[Tt T == 60_ NO mﬁr =
SRR 1 o “stupped-tank-on- fusd SMEUTNTY =+ s s s mmas mmm e L s
stopped tank on road quickly
kept brakes applied during engagement
didn't move out until told to do so by TC
8. Flank moving coax engagement. When TC issued fire command did driver:
GO NO GO
E continue to drive forward
select smoothest course
[m} maintain steady gun platform
(W] drive at proper speed
9. Ditch crossing: When crossing the ditch the driver:
GO NO GO
didn't approach too fast
did apply brakes smoothly
didn't approach at wrong angle
didn't descend too fast
8 didn't hit bottom too hard
didn't stop at bottom of ditch
didn't climb out too slowly
didn't climb out at wrong angle
didn't pitch over too fast
10. Of all the trainee drivers you have seen, where would you rate this man on a 7
point scale, based on his performance today? Circle one.
1 2 3 4 S 6 7
among much below average above much among
the below average average above the
worst average average best

TANK COMMANDER

signature
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APPENDIX G

TABLE VI MOD SCORESHEET - PHASE II
CREW POSITION - OSUT

Table VI (Mod) Score Sheet
Company Plt Name
B (Y S | o T edorer
Engagement Command Round
"GUNNER" 2

0. Stationary, 1200m HEAT, H M
(Zero Panel, Periscope) ZERO PANEL

1. Moving, 700m BATTLESIGHT, eeccen
(Flank Tank, Rear Track) MOVING TANK
(Left to right)
(Periscope, Index 1100m)

2. Stationary, 830m BATTLESIGHT, H M
(Index 700m, BOT) ° TANK p
(6 x 6 Panel, Periscope)

3. Moving, S560m BATTLESIGHT, | H M | ecceea-
(Flank Tank, Front Track) MOVING TANK
(Right to Left)
(Telescope, 1100m line)

4. Stationary, 960m HEAT, TANK, H M
(6 x 6 Panel, Telescope) 960 METERS
(Precision, Index 960m)

S, Stationary, 1370m BATTLESIGHT, H M
(6 x 6 Panel, Telescope) TANK
(1100M Range Line, BOT)

6. Moving, 1410m HEAT, H M
(Flank Tank, Front Track) MOVING TANK,
(Right to left) 1400 METERS
(Telescope, 1400m line)

7. Stationary, 1370m HEAT, H M
(6 x 6 Panel, Periscope) TANK
(Precision, Index 1370)

8. Moving, 1470m HEAT, H M
(Flank Tank, Rear Track) MOVING TANK
(Left to right)
(Periscope, Index 1470)

"FIRB"
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MEANS, STANDARD DEVIATIONS, AND INTERCORRELATIONS OF PHASE Il VARIABLES

APPENDIX H

PHASE II VARIABLE CODES, DESCRIPTIONS, AND SOURCES

Variable:Code

Description of Variable-Source

" GENINFO
NUMPQOS
ATTDET
WORDKN
ARRSNG
SPACE
MATHKN
ELEINFO
MECHCOM
GENSCI
SHOPINFO
AUTOINFO
CIMECH
CIADMIN
CIELEC
CICMBT
LATPER
VISREC
VISMEM
LoC
SPEED
SIMZERO
0BJCOMP
PREF
MAINT
COMMO
WPNS
PISTOL
RTAV
DVRT
DVRR
DVRC
TERCHER
TERRATE
GNRT
GNRS

" GENERAL INFORMATTUN = ASVAB - - - e

NUMERICAL OPERATIONS - ASVAB

ATTENTION TO DETAIL - ASVAB

WORD KNOWLEDGE - ASVAB

ARITHMETIC REASONING - ASVAB

SPACE PERCEPTION - ASVAB

MATHEMATICAL KNOWLEDGE - ASVAB

ELECTRONICS INFORMATION - ASVAB
MECHANICAL COMPREHENSION - ASVAB

GENERAL SCIENCE - ASVAB

SHOP INFORMATION - ASVAB

AUTOMOTIVE INFORMATION - ASVAB
CLASSIFICATION INVENTORY: MECHANICAL - ASVAB
CLASSIFICATION INVENTORY: ATTENTIVENESS - ASVAB
CLASSIFICATION INVENTORY: ELECTRONICS - ASVAB
CLASSIFICATION INVENTORY: COMBAT - ASVAB
LATERAL PERCEPTION - ARI

VISUAL RECOGNITION - ARI

VISUAL MEMORY - ARI

LOCATIONS - ARI

SPEED OF PERCEPTION - ARI

SIMULATED ZEROING - ARI

OBJECT COMPLETION - ARI

PERSONAL PREFERENCE - ARI

MIDCYCLE MAINTENANCE - OSUT

MIDCYCLE COMMUNICATIONS - OSUT

MIDCYCLE WEAPONS - OSUT

.45 CAL PISTOL - OSUT

REACTION TIME AVERAGE - OSUT

STANDARDIZED DRIVER CHECKLIST SCORE - OSUT
STANDARD “ZED DRIVER RATING SCORE - OSUT
DRIVER COMPOSITE STANDARD SCORE - QOSUT
TACTICAL DRivVER CHECKLIST - NOT USED
TACTICAL DRIVER RATING - NOT USED

TANK GUNNERY TRANSFORMED TABLE VI SCORES
TANK GUNNERY STANDARDIZED TABLE VI SrNDRES

L
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DRIVER SAMPLE

VARIABLE MEAN STANDARD DEV
GENINFO 9.6408 2.9520
NUMOPS 28,0704 J0, 8556
ATTDET 13,7817 3.6865
WORDKN " I9.4710 6.1083
ARRSNG 12.6056 3.7473
SPACE— TZ. 1197 T.5017
MATHKN 10.0493 4.,1090
ELEINFO 19,7887 4. 71592
MECHCON 10.4225 3.5637
GENSTT 108907 4.0021
SHOPINFO 13,1268 5.2523
KUTUINFU 1Z.1479 4.%162
CIMECH 12.3028 4.0685
TTADONIN 9.6620 Z.715%
CIELEC 8.0775 4.3761
CIcnst 18.232% 4.8999
LATPER 30.8380 10.0366
YISREC ZT.4059 §.8777
VISMEM 9.6479 4.5929
10¢ 2131901 6.946%
SPEED 21.08169 6.8578
SR 68028 " %.3508°%
08 JCcamMp 37.1901 5.4629
4144 16338 <6356
MAINT 2.8521 3941
<Onno— 43873 <7812
WPNS 4.7183 «5757
1$T0C 226690 <6383
RTAV 46,3697 S.4362
DYRTY B80S 97.T730%6
DVRR 49.3338 10,1968
OWRC 49 3T 93,7380
TERCHEK 82.7746 12,3859
R 11,7 15 SEE——— Y 4 ) 1°1039
76
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GUNNER SAMPLE

VARIARLEF MEAN STANDARD DEV
GENINFN 9.705¢4 3,0628
NUMUPS 27.79406 10.7336
ATTOLTY 16,3216 3.9278
WORDKN 19.0125 6.2060
ARR SNo 12,6107 3.8003
SPACE 12,6107 3.6627
MATHKN 10.0268 “.2372
ELE INFU 18.6429 S.0006
MECHCIM 10.5268 3,734
GENSC!I 10.58006 4.(1795
SHUPINF .Y 12.7232 5.3376
AuT Y INFQ) 11.6929 “©,%)90
CIVMECH 12,3216 4.1486
C.anth 9,8393 207662
CIvLEC 8.,2143 hetlbh
crcMatr 10,6286 ©.9241
LATPER 3l1.321¢ 9.6069
VISREC 27.8482 T.4800
VISMEM 10,0268 4.6099
Lnc 2V.8839 6.,64%97
SPLED 22,6107 6,0948
SIMZERD 6.5982 45943
UBJCuUMP 37.10696 5.0200
PREF 1.6071 «6759
MAINT c.866) «3912
ClMMy G,6206 « 7678
WPNS 46,7232 ¢5569
PISTUIL 2.607]) « 6625
RTAYV 4640821 5.4611
GNRT 50%.4556 104.6970
GNR S 50.79%8 9,7939
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APPENDIX [

PREDICTOR VARIABLE MEANS, STANDARD DEVIATIONS, AND INTERCORRELATIONS
- PHASE 1II
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Commander's Predictor Tests

Standard
Test N Mean Deviation
Simulated Zeroing 211 42,29 3.38
Visual Memory 211 9.23 4,08
Speed of Perception 211 19.60 6.28 *
Patterns 211 90.43 14,59
Attention to Detail 211 39,58 9,36
Object Completion 211 72.28 11.47
[ Locations 208 19.74 5.96
i Mechanical Abilities 201 35.07 7.34 ¥
Lateral Perception 202 30.06 6.31
f Visual Recognition 203 30.52 5.91
Gunner's Predictor Tests
|
Standard
} Test N Mean Deviation
.%
E Simulated Zeroing 209 42.29 3.23 %»
1 Visual Memory 208 8.60 4.34
1 Speed of Perception 208 18.66 6.61 f
Patterns 207 87.36 20.48
[ Attention to Detail 208 38.68 8.01
i Object Completion 209 72.10 10.68
Locations 208 19.68 4,82
1 Mechanical Abilities 201 32.75 8.08 ;
I Lateral Perception 197 28.26 7.02 1
| Visual Recognition 199 29.63 6.07
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APPENDIX J

INTERCORRELATION MATRIX BETWEEN GUNNERY SUMMARY VARIABLES OVERALL,
AND EACH OF THE 5 BATTALIONS SEPARATELY

Variable Code

SUMMARY CRITERION VARIABLES

Description

302
303
304
305
306
307
308
309
310
311
312

HOWONOWMESWN -

=

Mean Main Gun Opening Time (Day)

Mean Main Gun Opening Time (Night)

Mean Main Gun Opening Time (Day and Night)
1st Round Main Gun Hits (Day)

1st Round Main G 1 Hits (Night)

1st Round Main Gun Hits (Day and Night)

Main Gun Hits (Day)

Main Gun Hits (Night)

Main Gun Hits (Day and Night)

Standardized Measure of Opening Time (Day and Night)
Standardized Measure of Hits (Day and Night)
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USA Cmd & Genersl Stf College, Ft Lasvenwoarth, ATTN: ATSW-SE - L
USA Cmd & General Sif Coliege, Ft Lasvenwarthy, ATTN: Ed Advisor

USA Combiined Arms Cmbt Dev Act, Fi Leavenworth, IATTN: DepCae

USA Combined Arms Cmbt Dev Act, Ft Lesvenwerth, ATTN: CCS

USA Combined Arms Cmibt Dev Act, Ft Lesvenwarth, ATTN: ATCASA
USA Combined Arms Cmit Dev Act, Ft Leavenworth, ATTN: ATCACO-E
USA Combined Arms Cmbi Dev Act, Ft Lesvrnworth, ATTN: ATCACK. -4
USAECOM, Night Vision Lab, Ft Belvoir, ATTN: AMSEL —NV-SO

USA Computer Sys Cmd, Ft Belvoir, ATTN: Tech Library

USAMERDC, Ft Belvoir, ATTN: STSFB8-DQ

USA Eng Sch, Ft Beivoir, ATTN: Librery

USA Topographic Lsb, Ft Belvow, ATTN: ETL TD-S

USA Topographic Lab, Ft Belvoir, ATTN: STINFO Center

USA Topographic Lab, Ft Belvoir, ATTN: ETL GSL

USA tutrihgener Cir & Seb, Fo Huacines, ATTN: CTD MS

USA Inteltigency Ctr & Seh, Ft Huachuca, ATTN: ATS-CYD-MS

USA Intetiigence Ctr & Sch, Ft Huschuca, ATTN: ATSI-TE

USA Inwiligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-TEX -GS 1
USA intelligence Ctr & Sch, Ft Huschucs, ATTN: ATSI-CTS-OR

USA Inteitigence Ctr & Sch, Ft Huachuca, ATTN: ATSi—CTD-DT |
USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-CTD-CS

USA Intelligence Ctr & Sch, Ft Huschuca, ATTN: DAS/SRD |
USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-TEM

USA Inteltigence Cit & Sch, Ft Huachuca, ATTN: Library

CDR, HQ Ft Huachucs, ATTN: Tech Ret Div

2 CDR, USA Electronic Prvg Grd, ATTN: STEEP MT-S

1 HQ, TCATA, ATTN: Tech Library

-

1 HQ, TCATA, ATTN: AT CAT-OP-Q, Ft Hood

1 USA Recruiting Cmd, Ft Sheriden, ATTN: USARCPMP

1 Senior Army Adv., USAFAGOD/TAC, Elgin AF Aux Fid No. 9
1 USA Asctic Test Ctr, APO Seattie, ATTN: AMSTE-PL-TS 1 HQ, USARPAC, DCSPER, APO SF 90658, ATTN: GPPE SE

1 USA Armement Cmd, Redstone Arsenal, ATTN: ATSK-TEM 1 Sti Lib, A of Health Sci Ft Sam M !
1 USA Armament Cmd, Reck Islend, ATTN: AMSAR.TDC 1 Marine Corps Inst., ATTN: Dean-MCI

1 FAA-NAFEC, Atlantc City, ATTN: Library 1 HQ, USMC, Commandant, ATTN: Code MTMT

1 FAANAFEC, Attantic City, ATTN: Human Engr Br 1 HQ, USMC, Commandant, ATTN: Code MP1-20-28

1 FAA Asrons.ucel Ctr, Okishoma City, ATTN: AAC-44D 2 USCG Academy, New London, ATTN: Admission

2USA Fid Arty Sch, Ft Sill, ATTN: Library 2USCG Acederny, New London, ATTN: Library

1 USA Asmor Sch, Ft Knox, ATTN: Library 1 USCG Training Ctr, NY, ATTN: CO

1 USA Armar Sch, Ft Knox, ATTN: ATS8-DI-E 1 USCG Tramning Ctr, NY, ATTN: Educ Sve Ofc

| USA Armor Sch, Ft Knox, ATTN: ATSB-DT-TP 1 USCG, Prychol Res 81, DC, ATTN: GP 1/82

1 USA Armaor Sch, Ft Xnox, ATTN: ATSB-CO-AD 1 HQ Mid-Range B¢, MC Det, Quantico, ATTN: P&S Div

1 USA Concept Anal Agey, Bethesds, ATTN: MOCA-MR
1 USA Concept Anal Aqey, Bethesds, ATTN: MOCA-JF
1 USA Arctic Test Ctr, APO Seattle, ATTN: STEAC-PL-MI
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1 US Marine Corps Lisson Ofc, AMC, Alexandris, ATTN' AMCGS -f
1 USATRADOC, Fi Monroe, ATTN: ATRO-ED
6 USATRADOC, Ft Monroe, ATTN: ATPR- AD
1 USATRADOC, Ft Morvoe, ATTN: ATTS -EA
1 USA Forces Cmd, Fi McPherson, ATTN: Lilvary
2 USA Aviation Test Bd, Ft Ru.kwr, ATTN: STEBG- PO
USA Agcy for Aviation Salaty, Fi Rucker, ATTN: Litrary
USA Agcy for Aviation Safety, Ft Rucher, ATTN: Educ Advitor
USA Aviation Sch, F1 Rucker, ATTN: PO Drewer O
HQUSA Aviation Sys Cmdd, §t Louis, ATTN: AMSAV -ZDR
USA Aviation Sys Test Act., Edwards AFB, ATTN: SAVTE--T
USA Air Det Sch, Fr Bliss, ATTN: ATSA TEM
USA An Matuhity Ruh & Dvv Lab, Motlett Fidd, ATTN: SAVDL -AS
USA Aviation Sch, Res Trg Mgt, Ft Rucker, ATTN: ATST-T-RTM
USA Avistion Sch, CO, Ft Rucker, ATTN: ATST-D-A
HQ. DARCOM, Alexandria, ATTN: AMXCD-TL
HQ, DARCOM, Alexandria, ATTN: CDR
US Military Academy, West Point, ATTN: Sarisks Unit
US Military Acadermny, West Point, ATTN: Ofc of Milt Ldrshp
US Military Academy, West Point, ATTN: MAOR
USA Stendardization Gp, UK, FPO NY, ATTN: WASE -GC
Ofc of Neval Rech, Arlington, ATTN: Code 4862
Ofc of Navel Rsch, Arlington, ATTN: Code 458
Ofc of Naval Rych, Arhington, ATTN: Code 450
Ofc of Naval Ruwch, Arlington, A1 TN: Cade 441
Navil Aerospc Med Res Lah, Pemiacols, ATTN: Acous Sch Div
Naval Asros)c Med Res Lab, Pensacols, ATTN: Code LS1
Naval Asrosc Med Res Lab, Peascola, ATTN: Code LS
Chuet of NavPers, ATTN. Pers - OR
NAVAIRSTA, Norfolk, ATTN: Salety Cir
Nav Ocesnogranhic, DC, ATTN: Code 6251, Charts & Tech
Center of Naval Angl, ATTN: Doc Cye
NavAuSysCom, ATTN: ATR--8313C
Nas BuMed, ATTN: 712
N whelicopterSubSqua 2, FPO SF 98601
AFHAL (FT) Wiioms AF8 ©
AFHRL (TT) Lowy AFB
AFHRL (AS) WPAFB, OH
AFHRL (DOJZ) Brooks AFS

HQUSAF (INYSD)
HQUSAF (DPXXA)
AFVTG (RD) Randoiph AFB
AMRL (HE) WPAFB, OH
AF Instof Tech, WPAFB, ON, ATTN: ENE/SL
ATC {XPTO} Randoiph AFB
USAF AeroMed Lit, Brooks AFB (SUL - 4), ATTN: DOC SEC
AFOSR {NL), Artington
AF Log Cmd, McCiellan AFB, ATTN: ALC/DPCRB
Air Foroe Academy, CO, ATTN: Dept of Bel Scn
NavPers & Dev Ctr, San Diego
Navy Med Neuropsychiatric Rseh Unit, San Diego
Nav Electronic Lab, San Dieqgo, ATTN: Res Lab
Nav TringCen, San Diego, ATTN: Code 9000--Lib
NavPostGraSch, Montercy, ATTN: Code 56As
NavPostGreSch, Monterey, ATTN: Code 2124
Nav TingEquipCtr, Orfando, ATTN: Tech Lib
US Dept of Labor, DC, ATTN: Manpower Admin
US Dept of Justice, DC, ATTN: Drug Enforce Admin
Nat Bur of Standards, DC, ATTN: Computer Info Section
Nat Clesring House for MH--Info, Rockville
Denver Federal Cts, Lakewood, ATTN: BLM
Defenss Documentation Center
Dir Psych, Army Hq, Russell Ofes, Canbavra
Scientific Advsr, Mil Bd, Army Hq, Rusell Ofcs, Canberrs
Mil and Air Attache, Austrien Embasy
1 Centie de Recherche Des Facteurs, H
Nationale, Brussels
2 Canadian Joint Statt Washington
1 C/Air Statf, Royal Canadian AF, ATTN: Pers Std Anal Be
3 Chief, Conadion Def Rsch Statt, ATTN: C/CRDS(W)
4 Botish Def Staff, British Embassy, Washington
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1 Det & Civil Inst ol Enviro Medicine, Canada

1 AIR CRESS, Kensington, ATTN: Info Sys B¢

" v ykologisk Tieneste, Copenhage

1 Military Attache, French Embessy, ATTN: Doc Sec

1 Medecin Chel, C.E.A.P A, —Arsenal, Toulon/Navel France

1 Prin Scientitic Oft, Appl Hum Engr Rach Div, Ministry
of Deterna, New Deitvi

1 Pors Asch Ofc Litvary, AKA, iusel Deferme Foruos

1 Ministeris ven Deterwie, DOOP/KL Ald Socisal
Piychologische Zaken, The Hague, Netherlandsy
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