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COMPUTER PANEL

SUBJECTS

M6OA1 Tank Commanders, Gunners, Loaders, and Drivers

JUSTIFICATION

The Mi fire control computer integrates data from a number of sources and

sensors to calculate the fire control solution for each round fired under

precision gunnery conditions. The proper setup and operation of the com-

puter control panel is necessary to ensure the best possible fire control

solution.

CONDITIONS

Subjects were seated in front of a 12-inch color video monitor so that they

could reach the screen of the video monitor with a light pen.

TASK DESCRIPTION

The subjects performed computer control panel operations using a computer-

generated image of the M1 computer control panel displayed on the video

monitor. Operations on and responses to the simulated (computer graphic)

computer control panel were accomplished through a light pen. Individual

trial instructions were presented via text which appeared below the graphics

area on the video monitor. The subjects conducted data checks and manually

entered data into the computer. Subjects also conducted computer self-test

routines and responded to automatic input failures and other system failures.

INDEPENDENT VARIABLES

The subjects completed five practice trials which included a check data

task, an enter data task, and three computer self-test tasks. Following
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the practice tasks, subjects completed a series of 10 trials which included

both check data tasks and enter data tasks. Following these tasks, subjects

completed an additional 10 trials consisting of computer self-test tasks.

PROCEDURES

Subjects were seated at the video monitor on which was displayed a graphic

representation of the M1 computer control panel. The experimenter pre-

sented a demonstration briefing to each subject. The briefing covered, in

order, the following topics:

1. Description of the MI Computer Control Panel

a. On-Off Switch

b. Automatic Input Buttons

c. Manual Input Buttons

d. Display Area

e. Number Pad

f. Clear and Enter Buttons

2. Description of the MI Computer Inputs

3. Demonstration of Light Pen Usage

4. Instructions for and Demonstration of a Check Data Task

5. Instructions for and Demonstration of an Enter Data Task

6. Instructions for and Demonstration of Three Computer Self-Test

Tasks

7. Subject Practiced a Check Data, an Enter Data, and Three Computer

Self-Test Tasks (experimenter available to answer questions only)

Upon completion of the five practice trials, the subject completed 10

trials of check data and enter data tasks and 10 trials of computer self-test

tasks without assistance from the experimenter.

A check data task included the following steps:

1. Subject read the instructions presented on the lower portion of'the video monitor. Typical instruction format was "CHECK AMMO

TEMP. CORRECT AMMO TEMP IS 87.5."
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2. Subject used the light pen to "press" the AMMO TEMP button. The

AMMO TEMP button changed color to indicate that it had been

selected. AMMO TEMP value currently stored in the computer was

displayed in the display area.

3. Subject compared AMMO TEMP value in display area with the correct

AMMO TEMP value given in instructions.

4. For a check data task, the value in the display was always the

same as the correct value. The subject's response in this case

was to "press," with the light pen, the ENTER button to return

the displayed value to the AMMO TEMP memory location.

5. When the ENTER button was pressed, the value in the display was

erased and the AMMO TEMP button changed color to white to indicate

an "off" status.

6. The subject's performance data were recorded and stored on disk

and the next instruction appeared on the monitor.

An enter data task included the following steps:

1. Subject read the instructions presented on the lower portion of

the video monitor. A typical instruction format was "CHECK AIR

TEMP. CORRECT AIR TEMP IS 92.5."

2. Subject used the light pen to "press" the AIR TEMP button. The

AIR TEMP button changed color to indicate that it had been

selected. The AIR TEMP currently stored in the computer was

displayed in the display area.

3. Subject compared AIR TEMP value in the display area with the

correct AIR TEMP value given in the instructions.
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4. For an enter data task, the value in the display was always

different than the correct value. The subject's response for an

enter data task was to use the number pad to enter the correct

AIR TEMP value into the display. The light pen was used to

select the numbers. Selected numbers overwrote the numbers which

initially appeared in the display. The subject used the CLEAR

button to erase numbers entered incorrectly. The CLEAR button

also caused the original value to reappear in the display.

5. When the subject had selected the correct value for AIR TEMP (now

appearing in the display area), the next action was to use the

light pen to "press" the ENTER button. The display was erased

and the AIR TEMP button changed color to white to indicate an

"off" status.

6. Subjects then performed a check data task according to the

procedures described above to ensure that the new value had been

properly entered into the computer.

7. At the completion of the check data task, instructions appeared

for the next trial.

A computer self-test task included the following steps:

1. Subject read the instruction presented on the lower portion of

the video monitor. The instruction was "RUN COMPUTER SELF-TEST."

2. Subject used the light pen to "press" the TEST button.

3. Subject monitored the computer control panel as the self-test

routine was executed.

4. If there were no system failures, the word PASS appeared in the

display area and the self-test was complete.
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5. If an automatic input failed, the failed input button flashed.

Subjects had to "press" the failed input button and then the

ENTER button to continue the self-test routine. If there were no

additional automatic input failures and no failures in other

systems, the word FAIL appeared in the display and the self-test

was complete. Incorrect procedures terminated the trial.

6. If a failure occurred in one of four other systems, a number 1,

5, 6,or 7 appeared in the display to indicate the failed system.

If more than one system failed, the failure numbers appeared one

at a time in the display. The subject's response was to monitor

the sequence of failure numbers which appeared in the display.

After all failure numbers had appeared, FAIL appeared in the

display and the NO GO light came on. The subject then used the

number pad to enter the failure numbers into the computer in the

same sequence in which they appeared on that trial. The trial

was complete when the failure numbers had been entered correctly

Errors in entering the failure numbers terminated the trial.

7. A computer self-test could include any combination of automatic

input failures and other system failures.

Subjects had to respond to task instructions within 15 seconds or the trial

was terminated and scored as an incorrect response.

DEPENDENT VARIABLES

The following dependent variables were measured:

ECD:CORR The number of enter/check data trials performed

correctly.

ECD:TIME The amount of time to perform an enter/check

trial.
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CST:CORR The number of computer self-test trials performed

correctly.

CST:TIME The amount of time to perform a computer self-

test trial.

AVG:CORR Average number of correct trials (ECD and CST).

AVG:TIME Average time to complete trials (ECD and CST).

SCORING

The number of correct/incorrect responses to each computer operation task

was scored. Time to complete a computer operation task was recorded.

Scoring was automatically accomplished as part of the computerized test

routine.

EQUIPMENT

1. Apple II Plus microcomputer used to generate graphic

representation of M1 computer control panel, operate control

panel, control light pen, and record performance data.

2. NEC 12-inch color video monitor used to display graphic

simulation of M1 computer control panel.

3. A 3-G light pen used to operate simulated computer control panel.

Light pen substituted for operable control panel buttons.

APPROXIMATE ADMINISTRATION TIME

Demonstration Briefing and Practice Session 15 minutes

20 Trials 20 minutes

Total 35 minutes
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COMPUTER TARGET ENGAGEMENT (CTE)

SUBJECTS

M6OA1 Tank Commanders, Gunners, Loaders, and Drivers

JUSTIFICATION

The M1 tank has a laser rangefinder (LRF) which can provide very accurate

range information to the M1 fire control computer. Under certain atmos-

pheric conditions and/or if the target is partially obscured by terrain or

other objects, the LRF range data may not be accurate and the target,

therefore, may be missed. The gunner and tank commander must correctly

interpret and act upon the LRF range data to assure highest probability of

target hit.

CONDITION

Subjects were seated at a table in front of the image combiner apparatus.

They viewed 35mm slides of actual target scenes with a controllable computer-

generated reticle superimposed on the target scene. Range data were also

presented in the target scene. A modified joystick controller was placed

on the table surface and was operated by the subjects to move the reticle,

change magnification of the target scene, operate a simulated laser range

finder,and fire on the target. The modified joystick also controlled

presentation of the target scenes.

TASK DESCRIPTION

Subjects performed target engagement procedures applicable to the MI tank.

They first viewed a 3X magnification of the target scene to acquire the

target and center the reticle on the target. They then selected a lOX
magnification of the target scene, centered the reticle on the lOX target

image, and pressed the laser rangefinder button to obtain target range data.

If range data appeared without a multiple return bar subjects immediately
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pressed the fire button which then completed the trial. If range data

appeared with a multiple return bar, subjec s pressed the laser button

again and then immediately pressed the fire button to complete the trial.

INDEPENDENT VARIABLES

Subjects completed two instructional trials and 18 scored trials. One

instructional and nine scored trials presented initial range data without a

multiple return bar and one instructional and nine scored trials presented

initial range data with a multiple return bar.

PROCEDURES

Subjects were seated at the table-top device while the test administrator

entered the subject's name, rank, and Social Security number into the computer.

Subjects were then given instructions on the M1 gunner's primary sight, the

use of the 3X and IOX magnification settings, and the operation of the

laser rangefinder. Subjects were briefed on the significance of the multiple

return bar and the procedures to follow if a multiple return bar did appear

when using the laser rangefinder.

After the subjects were briefed on the M1 equipment, the experimenter

explained how the table-top device would be used to simulate some of the Ml

equipment and exercise some of the target engagement procedures unique to

the M1. The subject was presented with an actual target scene representing

the 3X magnification setting of the gunner's primary sight. A reticle was

superimposed on the target scene and a four-digit range number appeared

below the scene. Subjects were then briefed on the functions of the joystick

box. Subjects practiced using the joystick itself to move the reticle over

the target scene. Subjects were then told to center the reticle on the

target vehicle appearing in the 3X magnification scene. When the reticle

was centered on the target, the experimenter explained that the "lOX"

button on the joystick box should be used to obtain a IOX magnification of

the target. The subject pressed the lOX button and the target scene changed

to a IOX scene of the same target. Subjects were instructed to center the
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reticle on the target in the lOX scene and press the "Laser" button on the

joystick box to simulate use of the laser rangefinder. For the first

demonstration trial, the range numbers below the scene changed to indicate

range to the target. A multiple return bar did not appear over the range

numbers. Subjects were then told to keep the reticle centered on the

target and immediately press the "Fire" button on the joystick box to

simulate firing on the target. Pressing the "Fire" button completed the

trial and activated the presentation of the 3X target scene for the fol-

lowing trial. The subject then completed the second demonstration trial

while the experimenter observed and corrected errors as necessary. When

the subject pressed the "Laser" button in the second trial, the range

numbers changed as in the first trial but a multiple return bar also appeared

over the range numbers. At this point the experimenter explained that the

multiple return bar indicated a problem with the range data and that the

proper response was to make sure the reticle was centered on the target and

press the "Laser" button again in an attempt to get more accurate range

data. Whether the multiple return bar disappeared or remained after the

second "Laser" press, the subject was instructed to press the "Fire" button

to complete the engagement.

After the instructions and the two demonstration trials, each subject

completed 18 trials on his own (nine trials with no multiple return bar

after first laser press and nine trials with a multiple return bar after

first laser press). Each subject received the same sequence of trials.

The appearance of a multiple return bar trial could not be anticipated and

subjects were not told the number of multiple return bar trials which would

appear. Subjects were instructed to place the reticle on target as accur-

ately as possible, to complete engagement procedures as quickly as possible,

and to observe correct laser range finder procedures.

A-9
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DEPENDENT VARIABLES

The following dependent variables were measured:

PROC:ERROR Errors in responding to the presence or

absence of a multiple return bar over the

range data obtained from the initial "Laser"

button press.

3X:ERROR Number of computer graphic "pixels" between

the center of mass of the 3X target image and

the center of the reticle immediately prior

to selecting the lOX target scene. Average

and median distances were calculated.

LI:ERROR Number of computer graphic "pixels" between

the center of mass of the IOX target image

and the center of the reticle when the first

"Laser" was pressed. Average and median

distances were calculated.

L2:ERROR Number of computer graphic "pixels" between

the center of mass of the LOX target image

and the center of the reticle when and if the

second "Laser" was pressed, averaged, and

median distances were calculated.

F:ERROR Number of computer graphic "pixels" between

the center of mass of the lOX target image
and the center of the reticle when the "Fire"

button was pressed. Average and median

distances were calculated.

3X:TIME Time from appearance of the 3X target scene

to press of the "LOX" button.

A-10
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Ll:TIME Time from press of "lOX" button to initial
press of "Laser" button.

L2:TIME Time from initial press of "Laser" button to

second press of "Laser" button.

F:TIME (a) Time from initial press of "Laser"

button to press of "Fire" button when a

multiple return bar was not present.

(b) Time from second press of "Laser" button

to press of "Fire" button when a multiple

return bar was present.

1OX:TIME Time from press of "IOX" button to press of

"Fire" button.

TOT:TIME Time from initial appearance of 3X target

scene to press of "Fire" button. Average and

median values were calculated.

SCORING

Correct response procedures for the presence or absence of the multiple

return bar were recorded by the Apple II Plus microcomputer.

Standard locations of target images, expressed in X-Y coordinates of

computer graphic "pixels," were used as benchmarks to determine the

straight line (hypotenuse) distance between standard target locations and

location of center of reticle controlled by subjects.

Time data was obtained from timing capabilities of the Apple II Plus

microcomputer.
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EQUIPMENT

1. Apple II Plus microcomputer generated the reticle, range data,

multiple return bar, provided time data, and controlled the

presentation of target scenes.

2. MIMCO joystick control used by subject to move reticle'over

target scene, to select IOX target scene, to activate simulated

laser rangefinder, and to fire on the target.

3. Kodak carousel 35mm slide projector used to project the 3X and

lOX target scenes.

4. NEC 12-inch color video monitor used to present the computer

graphic image of the reticle, the laser range finder range data,

and multiple return bar.

APPROXIMATE ADMINISTRATION TIME

Present Two Instructional Trials 7 minutes

Subject Completion of 18 Scored Trials 20 minutes

Total 27 minutes
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COMPUTER TRACKING (CT)

SUBJECTS

M6OA1 Tank Commanders, Gunners, Loaders, and Drivers

JUSTIFICATION

Tracking is an important part of target engagement. Tracking assumes more
importance in the MI in that computation of automatic lead requires that

the gunner track moving targets for minimally two seconds to ensure the

proper firing solution.

CONDITION

Subjects were seated in front of the image combiner apparatus described in

Computer Target Engagement. Subjects viewed the monitor which presented a
reticle fixed in the center of the display and a moving target cursor.

TASK DESCRIPTION

Subjects used the joystick control to keep a moving target cursor

superimposed on the center of the fixed reticle. A computer-generated

aural signal indicated a "hit" when the target cursor was in the center of

the reticle. Subjects "tracked" the cursor during three two-minute periods,

with each period presenting a faster cursor speed. Periods were designated

easy, moderate, and hard based or increasing speed of the cursor and were

presented in that order to all subjects.

INDEPENDENT VARIABLES

Subjects completed three tracking periods with cursor speed (easy, moderate,

and hard) increasing between each period.

A-13
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PROCEDURES

Subjects performed the computer tracking task immediately upon completion

of the Computer Target Engagement task. The subjects were told that the

reticle would remain stationary in the center of the monitor and that the

target would be a moving dot or cursor. Their task was to use the joystick

to keep the cursor centered on the reticle. Subjects were told that each

period lasted two minutes and that the cursor would move at a higher rate

of speed during each successive period. Prior to the start of the first

session, the test administrator suggested that the joystick be held to the

far right position until the cursor was brought into the reticle area.

When the cursor was in the reticle area- the subject was told to complete

the remainder of the period independently. Upon completion of a session,

performance data was displayed on the monitor. Instructions for the next

session were presented on the monitor and directed the subject to press a

joystick button when ready to start.

A message indicating the task was complete followed the third tracking

period.

DEPENDENT VARIABLES

The following dependent variables were measured.

EASY:TOT Time on target. Amount of time the reticle

was centered on the moving cursor during an
"easy" tracking period.

MOD:TOT Time on target. Amount of time the reticle

was centered on the moving cursor during
"moderate" tracking period.

HARD:TOT Time on target. Amount of time the reticle

was centered on the moving cursor during a

"hard" tracking period.
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EASY:ERROR Average distance error (root mean square)

between the center of the reticle and the

moving cursor during an "easy" tracking

period.

MOD:ERROR Average distance error (root mean square)

between the center of the reticle and the

moving cursor during a "moderate" tracking

period.

HARD:ERROR Average distance error (root mean square)

between the center of the reticle and the

moving cursor during a "hard" tracking period.

AVG:TOT Average amount of time the reticle was

centered on the moving cursor over all

tracking periods.

AVG:ERROR Average distance error (root mean square)

between the center of the reticle and the

moving cursor over all tracking periods.

SCORING

The Apple 11 Plus microcomputer provided time on target and distance error

data for each tracking period.

EQUIPMENT

1. Apple II Plus microcomputer generated the fixed reticle, the

moving cursor, and collected performance data.

2. MIMCO joystick control was used by the subjects to control

position of the moving cursor.
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3. NEC 12-inch color video monitor used to display reticle and

cursor.

4. Image combiner apparatus contained the NEC monitor.

APPROXIMATE ADMINISTRATION TIME

Instructions 4 minutes

Three Tracking Periods 8 minutes

Total 12 minutes

A-16
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TC DECISION MAKING (TCD)

SUBJECTS

M6OA1 Tank Commander and Gunners

JUSTIFICATION

A critical component of target acquisition and target engagement is the

decision the TC must make as to which target to engage. The purpose of

this task is to ascertain the time it takes the TC to determine which

target to engage and the accuracy of his decision.

CONDITION

Subjects stood in the open TC's hatch of an operational M6OA1 tank parked

in front of a 5.4 m x 1.8 m screen on which 35mm slide images of target

vehicles were projected. A three-button response panel was fastened to the

front of the TC's hatch opening to be used by subjects to indicate their

decision. Figure A-i contains a diagram of the test situation.

TASK DESCRIPTION

A set of three slides, with at least one slide containing a target vehicle,

were simultaneously shown on the screen in front of the subject. The

subject selected which target he would engage first. He indicated his

choice by pressing one of three response buttons (corresponding to respec-

tive target images on the control box. Subjects completed 24 trials.

INDEPENDENT VARIABLES

Subjects completed 24 threat vehicle decision making trials.
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•- |5.4 m

Wide Projection Screen

5.4 m

35mm Projectors

STest Control

M6OAI Tank with
M55 Laser Device Mounted

Figure A-I. Equipment Setup for the TC Decision Making,
Hands-On Target Engagement, and Gun Laying
Job Sample Tests
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PROCEDURES

Subjects were told that the task was to decide from among the three slides

presented on the screen which slide contained the highest threat vehicle

and would be engaged first. Threat was determined by apparent relative

distance among targets, vehicle type, and position of gun tube if any.

Subjects were told to make their decisions based on their previous armor

training and experience. No explicit decision rules were imposed for this

task.

When subjects had made their decision, they were told to press one of three

buttons (1 = left, 2 = center, and 3 = right) corresponding to the position

on the screen of the vehicle of choice. They were told to decide as

rapidly and accurately as possible.

The experimenter controlled the presentation of the sets of imagery using

an electronic control apparatus. Each set of target slides appeared simul-

taneously. At slide presentation, a digital timer was started. When the

subject pressed one of the three buttons, the timer stopped, a blank slide

was placed in the projector, and a light on the control device indicated

the choice made by the subject. The experimenter recorded the elapsed time

data and the choice and initiated the next set of slides.

Slide carousels numbered 1, 2, and 3 were placed on the left, center, and

right slide projectors in the following arrangements: 3 (left), 1 (center),

2 (right), 1 2 3, and 2 3 1. Arrangements were changed between subjects to

provide a different slide arrangement--same set of slides but the correct

slide could appear in any of the three positions for successive subjects.

DEPENDENT VARIABLES

The following dependent variables were collected:

D:CORR The number of correct threat vehicle

choices for the 24 trials.
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D:TIME Amount of time elapsed from the presentation

of a set of threat vehicle images to the

press of the choice button.

SCORING

Choices were indicated on the control-timer device and recorded on a TCD

score sheet immediately after each trial. At a later time, responses were

scored against an answer key.

Time was measured and displayed by the control-timer device. The

experimenter recorded time data on the TCD score sheet immediately fol-

lowing each trial.

EQUIPMENT

1. Control-timer and response panel, built by SRL, was used to:

* Control Initial Slide Advance

0 Measure Decision Making Time

* Indicate Subject's Response

0 Automatically Advance to a Blank Slide Upon Completion
of a Trial

2. Kodak Carousel slide projectors (3) with modified cabling to

allow simultaneous advance of threat vehicle slides.

APPROXIMATE ADMINISTRATION TIME

Instructions 5 minutes

24 Scored Trials 5 minutes

Total 10 minutes
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HANDS-ON GUN LAYING (HGL)

SUBJECTS

M6OAI Tank Commanders and Gunners

JUSTIFICATION

One of the critical components of target engagement is hand-off time, the

time required to transfer a newly acquired target from the tank commander

(TC) to the gunner. Hand-off time is partially determined by the accuracy

of the TC's gun laying. The purpose of this job sample test was to obtain

a measure of gun laying accuracy and time.

CONDITION

Subjects stood in the open TC hatch of an operational M6OAI tank parked in

front of a 5.4 m x 1.8 m screen on which a gun laying target was projected

(see Figure A-I). The M55 laser device was mounted to the tank and bore-

sighted to score accuracy of the gun lay. The control-timer device measured

gun lay time and controlled slide presention.

TASK DESCRIPTION

A single black dot approximately 6 cm in diameter on a clear background was

used as the gun laying target. As soon as the dot appeared on the screen,

subjects used the TC override control to lay the gun on the target dot.

Time to lay on the target and distance from target were measured. Subjects

completed three practice and 12 scored gun laying trials.

INDEPENDENT VARIABLES

Subjects completed 12 trials with the Lrget dot appearing in a different

location on each trial. The sequence of target dot locations were identical

for each subject.
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PROCEDURES

Subjects were told that the task was to use the TC override control to lay

the gun as rapidly and accurately as possible on the target dot. Subjects

were told that only a single dot would appear and that they were to lay the

gun as soon as the dot appeared. Subjects were made aware of the fact that

the M55 laser device would be used to score gun laying accuracy and that

any previously used sighting procedures, techniques, or reference points

should be adjusted accordingly. Subjects were given three practice trials

to familiarize them with the test procedures. Upon completion of the

practice trials, the subject completed 12 scored trials.

The experimenter used the control-timer to simultaneously advance three

slides; one slide contained the target dot while the other two slides were

clear. The subject laid the gun on the target dot and released the TC

override palm switch as soon as he was satisfied with the gun lay. The

experimenter recorded the tine from the appearance of the target dot to the

release of the palm switch. This time was measured by the control-timer

device using electrical signals from the slide advance switch and the

release of the palm switch.

The experimenter then advanced a grid slide from the projector which had

presented the target dot slide for that trial. The grid slide had one

solid cell approximately 6 cm square to represent the location of the

target dot for that trial. The experimenter then directed the subject to

use the trigger on the TC override control to activate the M55 laser device.

No gun tube movement was allowed. The position of the laser dot, in X-Y

grid units, relative to the target cell was recorded.

The position of the gun tube at the end of each trial was used as the

starting position for the next trial.
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DEPENDENT VARIABLES

The following dependent variables were collected:

GL:ERROR The straight line distance in grid units from

the target dot position and the M55 laser dot

position.

GL:TIME The amount of time from the appearance of the

target dot slide to completion of the gun lay

as indicated by the release of the TC override

palm switch.

SCORING

Time was measured by and displayed on the control-timer device. The

experimenter recorded the time on the HGL score sheet after each trial.

The experimenter recorded the X-Y grid coordinates of the M55 laser dot on

the HGL score sheet after each trial. The vertical distance (a) and the

horizontal distance (b) from the target dot to the laser dot were used to

calculate the straight line distance (c) between the target dot and the

laser dot. The formula was

c = a 2 + b 2

EQUIPMENT

1. M6OA1 Tank

2. The control-timer device, built by SRL, was used to:

0 Control Target and Grid Slide Advance

0 Measure Gun Laying Time
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3. Kodak carousel slide projectors (3) with modified cabling to

allow simultaneous advance of target dot slides.

4. M55 Laser Device was used to score accuracy of the gun lay.

APPROXIMATE ADMINISTRATION TIME

Instructions 3 minutes

3 Practice Trials 6 minutes

12 Scored Trials 20 minutes

Total 29 minutes
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HANDS-ON TRACKING (HT)

SUBJECTS

M6OA1 Tank Commanders and Gunners

JUSTIFICATION

Tracking is an important part of target engagement. Although the M-1 has

automatic lead, the automatic computation of lead requires that the gunner

track moving targets accurately for a minimum of two seconds.

CONDITION

Subjects performed tracking tasks from the gunner's position and the open

hatch TC position on an M6OA1 tank parked in front of a snakeboard (see

Figure A-2).

TASK DESCRIPTION

Subjects tracked a snakeboard (see Figure A-3) using the TC override control

for half the trials (open hatch) and the gunner's "Cadillac" control (gun-

ner's sight) for the other half of the trials. The M55 laser device was

mounted to the M6OA1 and boresighted to the gunner's sight to serve as a

scoring device. A laser pulser device pulsed the laser once per second for

a one-minute period. The.M6OA1 triggers did not actuate the M55 for this

test. The experimenter counted the number of laser pulses hitting the

snakeboard track and noted the snakeboard track distance covered during the

one-minute period.

INDEPENDENT VARIABLES

Three blocks of four trials were formed from the functional combination of

tracking direction (left to right/right to left) and tracking position

(TC/Gunner).
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1.8 m

- Snakeboard

4.5 m

Test [
Control,-

M6OAI Tank with
M55 Laser Device Mounted

I

&

Figure A-2. Equipment Setup for Hands-On Tracking Job Sample Test
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1.5 m

1.8 m

Figure A-3. Snakeboard and Snakeboard Track Used in

the Hands-On Tracking Job Sample Test
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PROCEDURES

Subjects were first briefed on the tracking task and how the test devices

would operate. Each trial began with the steady laser beam aimed at the
left or right origin of the snakeboard track. The subject was told to

begin tracking as soon a the laser beam went off. This indicated the start

of the one-minute tracking trail. The experimenter observed the laser

pulses (one per second) and used a manual counter to tally each laser pulse

which hit the snakeboard track. An audio alarm on the laser pulser device

signaled the end of the one-minute trial. At that time the laser returned

to a steady-on mode.

The experimenter recorded the number of hits for that trial and the location

of the laser beam on the snakeboard track at the end of the one-minute

trial. Subjects were instructed to track as rapidly and as accurately as

possible. Subjects were told that the laser pulser controlled the laser;

the triggers did not control the M55 during this test.

The sequence of tracking trials was varied depending on the subject's crew

position. Tank commander subjects performed the first trial from the TC

position and tracked from left to right. He then moved to the gunner's

position for trials two (right to left) and three (left to right). He
returned to the TC position for the fourth trial (right to left). Gunner

subjects performed their first (left to right) and fourth (right to left)

tracking trials at the gunner's position. The second (right to left) and

third (left to right) tracking trials were performed from the TC position.

All subjects completed three blocks of four trials during a single session.

DEPENDENT VARIABLES

The following dependent variables were measured:

TOT:HITS The number of times the laser pulse hit the
snakeboard track during the 12 trials.
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TOT:DIST The snakeboard track distance covered during

the 12 trials.

TC:HITS The number of times the laser pulse hit the

snakeboard track during the six trials the

subject tracked from the TC position.

TC:DIST The snakeboard track distance covered during

the six trials the subject tracked from the TC

position.

G:HITS The number of times the laser pulse hit the

snakeboard track during the six trials the

subject tracked from the gunner position.

G:DIST The snakeboard track distance covered during

the six trials the subject tracked from the

gunner position.

SCORING

The experimenter used a manual counter to tally the number of laser pulses

which hit the snakeboard track during each trial. The experimenter recorded

the location of the laser beam in relation to the reference points at the

completion of each trial. For scoring purposes the reference points were

assigned numbers for each tracking direction, and the distance in inches was

measured between reference points. At the end of a trial, the administrator

recorded the last reference point passed and recorded a single digit to

indicate the percentage of distance covered toward the next reference

point. A 2 meant that the subject had covered 20 percent of the distance

to the next reference point. This information was used during data reduc-

tion to calculate total distance covered during each trial.
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EQUIPMENT

1. M6OA1 Tank

2. M55 Laser Device

3. Laser Pulser Device, custom built by SRL, to pulse the M55 laser

device at controlled rates for fixed periods of time.

APPROXIMATE ADMINISTRATION TIME

Instructions 2 minutes

12 Tracking Trials 20 minutes

Total 22 minutes
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HANDS-ON TARGET ENGAGEMENT (HTE)

SUBJECTS

M6OA1 Tank Commanders and Gunners

JUSTIFICATION

One of the most critical tasks performed by tank crews is target engagement.

Target engagement requires performance of a sequence of tasks including TC

decision making, gun laying and target hand-off to the gunner, and the

gunner's precision lay on target and firing on target.

CONDITION

Subjects were seated at the gunner's position on an operational M6OAI tank

parked in front of a 5.4 m x 1.8 m screen on which actual target scenes

were projected (see Figure A-i). A senior NCO (TC experienced) assisted

the experimenter by performing the duties of the TC. The M55 laser device

was mounted to the tank and boresighted to score hits. The control-timer

device measured time to lay gun and time for gunner to fire on target, and

controlled target slide presentation.

TASK DESCRIPTION

The TC at the TC's hatch and the subject at the gunner's position were

presented with target scenes. The TC, an assistant of the experimenter,

knew what the target was and where it was located. He issued the appro-

priate fire command and laid the gun on target. When the subject called

"identify," the TC released the TC override palm switch. The subject

completed the engagement by firing on the target with the M55 laser device.
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INDEPENDENT VARIABLES

Subjects completed 15 target engagement trials.

PROCEDURES

Subjects were briefed on the procedures and on the role of the TC. Subjects

were told that as soon as they called "identify," the TC would release the

TC override and that they were to complete the target engagement as rapidly

and as accurately as possible.

The first trial began with the gun tube laid off to the left edge of the

screen. The experimenter initiated the presentation of the target slides.

All slides for a trial contained similar terrain but only one slide con-

tained the target vehicle or vehicles. Target vehicles included jeeps,

armored personnel carriers, and tanks. The TC issued the appropriate fire

command for the type of target and used the TC override control to lay the

gun on target.

As soon as the subject observed the target, through the gunner's primary

sight, he called "identify." This signaled the TC to release the TC over-

ride palm switch which stopped the first timer in the control-timer device.

The subject used the gunner's controls and sight to complete the engagement.

When the gunner had the reticle centered on the target, he pulled the trigger

which activated the M55 laser device and stopped the second timer. The TC

and the experimenter observed whether the laser hit or missed the target.

At the completion of the trial, the experimenter recorded the time data and

whether the target was hit or missed. The position of the gun tube at the

completion of the trial was the starting point for the next trial.

A-32

mom



DEPENDENT VARIABLES

The following dependent variables were measured:

TOT:HITS The number of hits scored over the 15 target

engagement trials.

TOT:TIME The amount of time from the appearance of the

target scene to trigger pull averaged over 15

trials.

TC:TIME The amount of time from appearance of the

target scene to the release of the TC over-

ride control palm switch (subject calls

"identified") averaged over 15 trials.

G:TIME The amount of time from release of the TC

override control palm switch (subject calls

"identified") to trigger pull averaged over

15 trials.

SCORING

Target accuracy was scored as a hit or miss on the first and only M55 laser

firing as observed by the TC and the experimenter.

Time was measured by the control-timer device. Two timers were started

upon initiation _f the target scene. Timer 1 was stopped when the TC

override control palm switch was released (TC:TIME), and Timer 2 was stopped

when the subject pulled the trigger to fire oa the target (TOT:TIME).

G:TIME was calculated by subtracting TC:TIME from TOT:TIME.
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EQUIPMENT

1. M6OAI Tank

2. Control-timer device, built by SRL, was used to:

0 Measure Time Data
* Control Target Scene Presentation

3. M55 Laser Device

4. Kodak carousel projectors (3) with modified cabling to allow

simultaneous presentation of target slides.

APPROXIMATE ADMINISTRATION TIME

Instructions 3 minutes

15 Scored Trials 20 minutes

Total 23 minutes
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TANK COMMANDER
GENERAL INFORMATION SURVEY

BIOGRAPHIC INFORMATION
NAME: SSN: - - DATE

Last First MI Day Mo Yr

RANK: PAY GRADE: AGE: MOS: UNIT:

DATE ASSIGNED: TOTAL TIME IN ARMY TO DATE: (Mos) _ (Yrs)

ETS DATE: ____(Mo) _ (Yr)

RANK & NAME OF YOUR PRESENT GUNNER: RANK: NAME:
Last First

WHEN DO YOU EXPECT TO COMPLETE YOUR ASSIGNMENT IN YOUR PRESENT BATTALION?
T WTP TF7

ARMOR EXPERIENCE

1. How long have you and your present gunner been assigned together? (Mos)

2. How long have you and your present gunner trained together as TC and
Gunner? _ (Mos)

3. How long have you been a TC in your present company? _ (Mos)

4. How long have you and your current tank crew been assigned together as a
complete crew? _ (Mos)

5. How long have you served as a TC on M6OAI tanks regardless of company or
crew? _ (Mos) _ (Yrs)

6. How long have you served as a gunner on M6OA1 tanks regardless of company or
crew? _ (Mos) _ (Yrs)

7. How long have you served on M6OAI tanks regardless of duty position, company
or crew? ___(Mos) _ (Yrs)

8. Have you ever served on M60A3 tanks? YES/NO If YES, in what positions and
for how long? (Mos as Loader) _ (Mos as Driver) _ (Mos as Gunner)
_ (Mos as TC)

9. When did you fire on Table VIII? Fill in the boxes of years in which you fired.

_____________ 1981 1 1980 1979 1978 1977 1976 1975 11974
Unit Assigned
Type Tank
Crew Position

Distinguished
Qualified
Unqua Ii fied

B-i



TRAINING

10. When did you last fire subcaliber Tables or exercises? _(Mo) (Yr)

11. When did you last attend training on threat vehicle identification or
recognition? _ (Mo) _ (Yr)

12. When did you last participate as a TC on the Combat Training Theater (CTT)
device? (Mo) _ (Yr)

13. Which Armor or CMF 19 courses have you completed, where and when did you
complete them? (e.g., BNCOC at KNOX, 1979)

COURSE WHERE WHEN

EDUCATIONAL BACKGROUND (Check Appropriate Items)

Attended high school Graduated high school Attended college

Attending high school GED Attending college

Graduated college

TRAINING DEVICES

The US Army is constantly involved in the development and acquisition of new
individual gunnery training devices. Some of these devices may be similar to the
electronic video games found in many amusement centers and department stores.

14. Do you enjoy playing electronic video games such as Space Invaders, Missile
Command, Battle Zone, Asteroids, or Pac Man? YES/NO

15. Are games such as these available in your area? YES/NO

16. How frequently do you play electronic video games when they are available
in your area?

once a month more than once a week but less than every day
once a week every day

17. If games like these were developed based on tank gunnery engagements, would
you plan them? YES/NO

18. Would games like these be used more if they were locw+1 in the:
(select 1st, 2nd and 3rd best choices by numbering itens)

EM & NCO Clubs Recreation Halls
Company Dayroom Learning Center
Motor Pool

PT5448a
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TANK GUNNER
GENERAL INFORMATION SURVEY

BIOGRAPHIC INFORMATION

NM:Last F ir st---R S :DAE Day Mo y r

RANK: _____ PAY GRADE: _ __AGE: ___MOS: _ ____ UNIT: _______

DATE ASSIGNED: _ ____TOTAL TIME IN ARMY TO DATE: ___Mos) _(Yrs)

ETS DATE: _ ___(Mo) ___(Yr)

RANK & NAME OF YOUR PRESENT TANK COMMANDER (TC):
RANK: _______NAME:_______ ___________

Last First

WHEN DO YOU EXPECT TO COMPLETE YOUR ASSIGNMENT IN YOUR PRESENT BATTALION?

ARMOR EXPERIENCE

1. How long have you and your present TC been assigned together? __(Mos)

2. How long have you and your present TC trained together as TC and Gunner? _(Mos)

3. How long have you been a gunner in your present company? _ __(Mos)

4. How long have you and your current tank crew been assigned together as a
complete crew? ___(Mos)

5. How long have you served as a gunner on M6OA1 tanks regardless of company or
crew? (Mos) _ (Yrs)

6. Have you ever served as a TC on M6OA1 tanks? YES/NO

7. How long have you served on M6OA1 tanks regardless of duty position, company
or crew? _ _(Mos) _(Yrs)

8. Have you ever served on M60A3 tanks? YES/NO If YES, in what positions and
for how long? (Mos as Loader) _(Mos as Driver) _(Mos as Gunner)
_(Mos as TC)-

9. When did you fire on Table VIII? Fill in the boxes of years in which you fired.

_____________ 1981 19801 1979 1978 19771 1976 1975 11974
Unit Assigned ___ ______ ______ __________

Type Tank ___ ______ ______ ______

Crew Position ______ ______ __ ______

Diua __ _ _ __ __ _

Distinuied ______ _________ ______

SUnqualified ______ ______ __ ______
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TRAINING

10. When did you last fire subcaliber Tables or exercises? _(Mo) _(Yr)

11. When did you last attend training on threat vehicle identification or
recognition? _ (Mo) _ (Yr)

12. When did you last participate as a gunner on the Combat Training Theater (CTT)
device? (Mo) _ (Yr)

13. Which Armor or CMF 19 courses have you completed, where and when did you
complete them? (e.g., BNCOC at KNOX, 1979)

COURSE WHERE WHEN

EDUCATIONAL BACKGROUND (Check Appropriate Items)

Attended high school Graduated high school Attended college

Attending high school GED Attending college

Graduated college

TRAINING DEVICES

The US Army is constantly involved in the development and acquisition of new
individual gunnery training devices. Some of these devices may be similar to the
electronic video games found in many amusement centers and department stores.

14. Do you enjoy playing electronic video games such as Space Invaders, Missile

Command, Battle Zone, Asteroids, or Pac Man? YES/NO

15. Are games such as these available in your area? YES/NO

16. How frequently do you play electronic video games when they are available
in your area?

once a month more than once a week but less than every day
once a week every day

17. If games like these were developed based on tank gunnery engagements, would
you plan them? YES/NO

18. Would games like these be used more if they were located in the:
(select 1st, 2nd and 3rd best choices by numbering items)

EM & NCO Clubs Recreation Halls
_ Company Dayroom _ Learning Center

Motor Pool

PT5448b
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TC Decision Making Score Sheet

Name/Rank Crew Position_____________

Date Experimenter_____________________

Check Arrangement 312 123 231

TRIAL CHOICE TIME TRIAL CHOICE TIME

1 __ _ _21 _ _

2 ____22 _ _____

3 ____23____

4 ____24 __

5 ____25 _ __

6 ____26 _ __

7 ____27 _ __

8 ____28 __

9 ____29 _ __

10 ___ 30 _ __

11 _______31 _____ _

12 __ _ _32 ___

13 ____33 ___

14 ____34 ___

15 ____35____

16 ___ 36 _ __

17____ 37 ___

18 ____38 ___

19 __ _ _39 ___

20 ___

B- 5



Gun Laying Score Sheet

Name/Rank Crew Position__________

Date- Experimenter______________

TRIAL ELAPSED TIME GRID SCORE

12__________________
23________________
34________ ______

5 _ _ __ _

6 _ _ _ _ _

67_______ ______

9 ________________
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HANDS-ON TRACKING SCORE SHEET

Name/Rank ____ Crew Position _____

Date _______Experimenter_____________

Position Direction Di stance
(TC/Gunner) (LR/RL) Hits -efirence Point oLNext Po in t
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Gunner Engagement Score Sheet

Name/Rank Crew Position____________

Date Experimenter______________________

TRIAL TC TIME FIRE TIME HIT/MISS

1 ___________________

2 ___________ _____

3 _ __ _ _

4 _ _ _ ____________

5 ___________ _____

10 _________

11 ________________

12 _________

13 _________

14 _ _ _ _ _ _ _

15 ____ _____

18 _ _ __ _ _ _ __ _ _ _
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VI

GLOSSARY OF BIOGRAPHIC AND DEPENDENT VARIABLES

BIOGRAPHIC VARIABLES

Name Description Code Levels

AGE Age

EDUC Highest Level of 1 = Attended High School
Education Attained 2 = High School Graduate

3 = Attended College
4 = College Graduate

RANK Rank (Pay Grade) 1 = El
2 = E2
3 = E3
4 = E4, SP4
5 = E5, SP5
6 = E6
7 = E7

ARMY:TIME Number Months in Army

Al:TIME Number Months Served
in M6OAI

A3:TIME Number Months Served
in M60A3

CP:TIME Number Months in Current
Crew Position

SC:MLAST Number Months Since
Last Subcaliber Fire

VRT:MLAST Number Months Since
Last Vehicle Recognition
Training

CTT:MLAST Number Months Since Last
CTT Training

CO Combat Composite Score
from ASVAB

GT General Technical Com-
posite Score from ASVAB
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GLOSSARY OF BIOGRAPHIC AND DEPENDENT VARIABLES (continued)

Name Description Code Levels

GAME:FREQ Frequency With Which 1 = Once Per Month
Play Computer Games 2 = Once Per Week

3 = More Than Once a Week
4 = Every Day

QAVG:TC Average Score at Annual I = Unqualified
Qualifications During 2 = Qualified
1974-1981 when in Tank 3 = Distinguished
Commander Crew Position

QAVG:G Average Score at Annual See QAVG:TC
Qualifications During
1974-1981 when in Gunner
Crew Position

QAVG:TCG Average Score at Annual See QAVG:TC
Qualifications During
1974-1981 when in Either
Tank Commander or Gunner
Crew Position

MRQ:TC Score at Most Recent See QAVG:TC
(1981) Annual Qualifi-
cation when in TC
Crew Position

MRQ:G Score at Most Recent See QAVG:TC
(1981) Annual Qualifi-
cation when in Gunner
Crew Position

MRQ:TCG Score at Most Recent See QAVG:TC
(1981) Annual Qualifi-
cation when in Either
Tank Commander or
Gunner Crew Position

COMPUTER PANEL

ECD:CORR Number Correct on Enter/Check
Data (Maximum = 10)

ECD:TIME Average Time (seconds) to
Complete Enter/Check
Data Trial
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GLOSSARY OF BIOGRAPHIC AND DEPENDENT VARIABLES (continued)

Name Descrlipti on

CST:CORR Number Correct on Self-Test
(maximum = 10)

CST:TIME Average Time (seconds) to
Complete the Self-Test
Trial

AVG:CORR Number Correct Averaged
Across Two Tasks

AVG:TIME Completion Time Averaged

Across Two Tasks

COMPUTER TRACKING

EASY:TOT Time on Target (sec) for
Easy Tracking Task

EASY:ERROR RMS error (number pixels)
for Easy Tracking Task

MOD:TOT Time on Target (sec) for
Moderate Tracking Task

MOD:ERROR RMS Error (number pixels)
for Moderate Tracking Task

HARD:TOT Time on Target (sec) for
Hard Tracking Task

HARD:ERROR RMS Error (number pixels)
for Hard Tracking Task

AVG:TOT Average Time on Target
(sec)

AVG:ERROR Average RMS Error (number
pixels)

COMPUTER TARGET ENGAGEMENT

3X:TIME Average Time (sec) in
3X Segment

LI:TIME Average Time (sec) in
Laser 1 Segment

C-3
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GLOSSARY OF BIOGRAPHIC AND DEPENDENT VARIABLES (continued)

Name Description

L2:TIME Average Time (sec) in
Laser 2 Segment

F:TIME Average Time (sec) in
Fire Segment

IOX:TIME Average Total Time (sec)
in IOX Segment

TOT:TIME (AVG) Average Time (sec) from
Beginning to End of Trial

TOT:TIME (MDN) Median Time (sec) from
Beginning to End of Trial

TANK COMMANDER DECISION MAKING

D:CORR Number of Correct
Decisions

D:TIME Time to Reach a Decision

HANDS-ON GUN LAYING

GL:ERROR Distance Between Actual
Gun Lay and Target

GL:TIME Time from Appearance of
Target to Completed
Gun Lay

HANDS-ON TRACKING

TOT:HITS Number Hits Averaged Across
the TC and Gunner Station

TOT:DIST Distance (inches) Tracked
Averaged Across the TC
and Gunner Station

TC:HITS Number Hits at the
TC Station

TC:DIST Distance (inches) Tracked
at the TC Station
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GLOSSARY OF BIOGRAPHIC AID DEPENDENT VARIABLES (continued)

Name Desc-rit ion

G:HITS Number Hits at the
Gunner St3tion

G:DIST Distdnce (inches) Tracked
it the Gunner Station

HANDS-ON TARGET ENGAGEME.'T

TOT:HITS Total N> te" of Hits in
15 Tri d

TOT:TIME Average To)tal Time (sec)
from Onset of d Tridl to
Press of tie Gunner's
Trigger

TC:TIME Average Time (sec) from
Onset of a Trial to Point
at which TC Removes Hands
from TC Power Handle

G:TIME Average Time (sec) from
Point at which TC Removes
Hands from TC Power Handle
to Press of Gunner's
Trigger
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TABLE C-2. COMPUTER PANEL JOB SAMPLE: ZERO-ORDER CORRELATIONS
AMONG 6 MEASURES FOR TANK COMMANDERS (TC),
GUNNERS (G), AND COMBINED (TCG) SUBSAMPLES

Dependent ECD: CST: CST: AVG: AVG:
Measures TIME CORR TIME CORR TIME

ECD:CORR TC .094 .491** -.638*** .870*** -.392*
G .009 .049 -.073 .637*** -.040
TCG .039 .300* -.374** .787*** -.219

ECD:TIME TC -.159 .380* -.034 .770***
G -.174 .421** -.129 .831***
TCG -.171 .407*** -.087 .810***

CST:CORR TC -.624*** .857*** -.511**
G -.554*** .801*** -.439**
TCG -.589*** .824*** -.472***

CST:TIME TC -.731"** .883***
G -.472** .855***
TCG -.602*** .866***

AVG:CORR TC -.521"*
G -.363*
TCG -.435***

* p <.05
** p <.01***p <.001
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TABLE C-3. COMPUTER PANEL JOB SAMPLE: MEANS, STANDARD
DEVIATIONS AND SIGNIFICANCE FOR TANK COMMANDERS
(TC) GUNNERS (G), AND DRIVERS/LOADERS (DL) ON 6
DEPENDENT MEASURES

Dependent TC G DL F1

Measures (n=27) (n=38) (n=101) Value

ECD:CORR M 7.70 8.05 7.10 3.61*
SD 2.37 1.51 1.99

ECD:TIME M 37.62 36.21 35.29 0.71
SD 7.37 8.88 9.87

CST:CORR M 8.04 8.39 8.37 0.38
SD 2.26 1.94 1.68

CST:TIME M 31.74 30.14 28.54 2.05
SD 10.00 9.52 6.14

AVG:CORR M 7.87 8.22 7.73 1.55

SD 2.00 1.26 1.37

AVG:TIME M 34.68 33.17 31.91 1.84
SD 7.25 7.75 6.51

* p .05

ITests significance of variation among means.
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TABLE C-4. ZERO-ORDER CORRELATIONS BETWEEN BIOGRAPHICAL MEASURES (ARMY EXPERIENCE,
TRAINING, TEST SCORES) AND MEASURES OF PERFORMANCE ON COMPUTER
PANEL JOB SAMPLE FOR TANK COMMANDERS (TC), GUNNERS(G), AND COMBINED
(TCG) SUBSAMPLES

Computer Panel

Biographical ECD: ECD: CST: CST: AVG: AVG:
Data CORR TIME CORR TIME CORR TIME

RANK TC .009 -.006 .210 .004 .124 -.000
G -.269 -.196 -.217 .063 -.328* -.074
TCG -.165 -.037 -.117 .091 -.174 .038

ARMY:TIME TC .185 .105 -.241 .011 .228 .061
G -.074 -.076 -.099 .056 -.121 -.009
TCG .036 .050 .020 .072 .034 .073

Al:TIME TC -.023 -.009 -.073 .286 -.055 .193
G .186 -.257 .107 -.214 .029 -.233
TCG -.084 -.036 -.039 .094 -.075 .041

A3:TIME TC -.401* -.218 -.022 .066 -.250 -.065
G .126 .017 .136 -.029 .180 -.008
TCC -.060 -.041 .084 -.004 .019 -.025

CP:TIME TC -.232 -.024 -.255 .320 -.281 .210
G -.119 -.168 -.062 -.070 -.119 -.140
TCG -.213 -.039 -.193 .169 -.251* .087

SC:MLAST TC -.126 -.501* .233 -.266 .049 -.436
G .055 .040 -.185 .099 -.100 .075
TCG -.100 -.200 .050 -.084 -.031 -.171

VRT:MLAST TC -.013 .151 -.154 .061 -.093 .118
G -.286 .003 -.117 -.028 -.263 -.016
TCG -.140 .063 -.139 .018 -.171 .045

CTT:MLAST TC .249 .206 .252 .057 .287 .153
G .170 -.308 .429 -.014 .410 -.246
TCG .220 .067 .254 .071 .281 .085

CO TC .309 -.235 .314 -.118 .352 -.189
G .376* -.228 .050 -.185 .262 -.243
TCG .333* -.257 .158 -.169 .292* -.246

GT TC .198 -.251 .217 -.174 .240 -.248
G .186 -.257 -.123 -.102 .015 -.208
TCG .189 -.238 .076 -.138 .161 -.218

GAME:FREQ TC -.024 -.248 .036 -.192 .007 -,255
G -.250 -.188 .073 -.280 -.090 -.279
TCG -.137 -.204 .048 -.232 -.050 -.260*

* p < .05
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TABLE C-6. COMPUTER TRACKING JOB SAMPLE: MEANS, STANDARD
DEVIATIONS, AND SIGNIFICANCE FOR TANK COMMANDERS
(TC), GUNNERS (G), AND DRIVERS/LOADERS (DL) ON
8 DEPENDENT MEASURES

Dependent TC G DL F1

Measures (n=32) (n=51) (n=101) Value

EASY:TOT n 32 51 101
M 17.56 20.77 24.77 4.83**
SD 12.00 11.05 11.65

EASY:ERROR n 32 51 101
M 38.40 39.10 37.08 0.28
SD 12.56 11.99 19.10

MOD:TOT n 31 51 99**

MOD:ERROR n 31 51 99
M 29.38 28.98 26.31 1.04
SD 11.26 12.78 13.85

HARD:TOT n 26 43 93 6.02**
M 6.50 7.88 9.67
SD 4.75 4.25 4.51

HARD:ERROR n 26 43 93
M 30.46 25.64 21.58 9.27***
SD 14.91 12.06 5.98

AVG:TOT n 26 43 93
M 12.82 14.81 18.40 8.44***

*SD 7.34 6.71 6.90

AVG:ERROR n 26 43 93
M 33.86 31.30 28.48 3-01*
SD 10.52 11.17 10.29

p p.05
*p <.01

~* < .001

'Tests significance of variation among means.
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TABLE C-9. COMPUTER TARGET ENGAGEMENT JOB SAMPLE: MEANS, STANDARD
DEVIATIONS, AND SIGNIFICANCE FOR TANK COMMANDERS (IC),
GUNNERS (G), AND DRIVERS/LOADERS (DL) ON 18 DEPENDENT
MEASURESIDependent TC G DL F1

Measures (n=32) (n=51) (n=101) Value

PROC:ERROR M 4.56 4.06 2.37 10.76***
SD 3.06 3.15 2.46

3X:ERROR(AVG) M 26.71 29.53 32.65 3.09*
SD 10.25 12.37 13.16

3X:ERROR(MDN) M 16.77 15.98 18.86 0.98
SD 10.96 11.29 13.75

L1:ERROR(AVG) t4 12.00 14.04 15.05 2.56
SD 4.54 7.01 7.05

L1:ERROR(MDN) M 6.13 6.76 6.47 0.36
SD 1.84 2.92 3.78

L2:ERROR(AVG) M 14.50 16.70 18.78 2.36
SD 6.54 10.25 10.98

L2:ERROR(MDN) M 9.28 10.65 11.75 0.84
SD 7.21 9.31 10.55

F:ERROR(AVG) m 12.45 14.59 15.49 2.22
SD 4.52 7.37 7.63

F:ERROR(MDN) M 6.18 7.11 6.76 0.66
SO 1.67 2.90 4.31

1OX:ERROR(AVG) M 12.98 15.11 16.44 2.58
SD 4.88 7.85 8.17

1OX:ERROR(MDN) M 1.20 8.18 8.33 0.66
SD 3.22 4.57 5.44

3X:TIME M 10.64 12.19 14.16 4.79**
SD 4.15 5.11 6.91

L1:TIME M 12.83 12.83 14.21 1.39
SD 4.41 4.63 6.33

L2:TIME M 1.69 1.62 2.44 4.65*
SD 1.27 1.37 2.05
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TABLE C-9. COMPUTER TARGET ENGAGEMENT JOB SAMPLE: MEANS, STANDARD
DEVIATIONS, AND SIGNIFICANCE FOR TANK COMMANDERS (TC),
GUNNERS (G), AND DRIVERS/LOADERS (DL) ON 18 DEPENDENT
MEASURES (continued)

Dependent TC G DL F1

Measures (n=32) (n=51) (n=101) Value

F:TIME M 2.66 2.71 3.25 1.48
SD 1.36 2.09 2.46

IOX:TIME M 16.13 16.17 18.52 2.52
SD 4.79 5.96 8.17

TOT:TIME(AVG) M 26.76 28.36 32.69 4.50*
SD 7.52 10.37 12.74

TOT:TIME(MDN) M 24.36 25.89 30.07 5.08**
SD 6.77 8.78 11.84

* p < .05
** p < .01
***p < .001

1Tests significance of variation among means.
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TABLE C-11. TC DECISION MAKING JOB SAMPLE: ZERO-ORDER
CORRELATION BETWEEN 2 MEASURES FOR TANK
COMMANDERS (TC), GUNNERS (G), AND COMBINED
(TCG) SUBSAMPLES

Dependent
Measures D:TIME

D:CORR TC .019
G .060
TCG .047
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TABLE C-12. ZERO-ORDER CORRELATIONS BETWEEN BIOGRAPHICAL MEASURES
(ARMY EXPERIENCE. TRAINING, rEST SCORES) ANID MfESqlt
OF PERFORMANCE ON TC DECISION MAKING JOBI SAMPLE I0R
FOR TANK COMMANDERS (TC), GUNNERS (G), AND COMI31NED
(TCG) SUBSAMPLES

TC Decision Making

Biographical D: D:
Data CORR TIME

RANK TC -.202 -.065
G -.090 -.030
TCG -.083 -.102

ARMY:TIME TC -.444** .219
G -.037 -.028
TCG -.234* .008

AI:TIME TC -.188 .195
G .238 -.076
TCG .093 -.036

A3:TIME TC ,015 .033
G .071 -.063
TCG .051 -.041

SC:MLAST TC -.127 -.050
G .161 .185
TCG .003 .067

VRT:MLASF TC -.264 -.205
G -.046 -.044
TCG -.143 -.114

CP:TIME TC -.293 .228
G .052 .008
TCG -.121 .040

CTT:MLAST TC .043 -.193
G .500* .042
TCG .148 -.096

CO TC -.049 -.093
G .030 -.156
TCG -.010 -. 101

GT TC .133 .085
G .033 -.111
TCG .O3 -.036

GAME:FREQ TC -.143 -.094
G -.140 .121
TCG -.142 .030

p .05
** - .01
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TABLE C-13. HANDS-ON GUN LAYING JOB SAMPLE: ZERO-ORDER
CORRELATION BETWEEN 2 MEASURES FOR TANK
COMMANDERS (TC), GUNNERS (G), AND COMBINED
(TCG) SUBSAMPLES

Dependent
Measures GL:ERROR

GL:TIME TC -.130
G .051
TCG .013
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TABLE C-14. ZERO-ORDER CORRELATIONS BETWEEN BIOGRAPHICAL MEASURES
(ARMY EXPERIENCE, TRAINING, TEST SCORES) AND MEASURES
OF PERFORMANCE ON HANDS-ON GUN LAYING JOB SAMPLE FOR
FOR TANK COMMANDERS (TC), GUNNERS (G), AND COMBINED
(TCG) SUBSAMPLES

Blnrphica1 GL: GL:
TIME ERROR

RAKTC -. 025 .250
G -. 098 .067
TCG - .309** .028

ARIY:TIME TC -. 195 .449**
G -. 062 .063
TCG -. 260* .198

AI:TIME TC -. 319 -. 005
G .116 -.091
TCG -.247* -.071

A3:TIME TC .168 -.273
G .020 .051
TCG .040 -.051

CP:TIME TC -.120 .055
G -.027 .040
TCG -.231* .006

SC:MLAST TC .313 -.197
G .144 -.002
TCG .127 -.116

VRT:MLAST TC -.134 .231
G .120 .238
TCG .010 .226

CTT:MLAST TC -.271 -.103
G .337 .205
TCG -.140 - .066

CO TC -.304 -.088
G -.104
TCG - .052 -is,18

GT TC .086 -.095
G -.281 -.183
TCG -.123 -.145

GAME:FREQ TC .073 -.203
G .016 .062
TCG .004 -.056

p<.05
** 7 .01
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TABLE C-15. HANDS-ON TRACKING JOB SAM~PLE: ZERO-ORDER
CORRELATIONS AMONG 6 MEASURES FOR TANK
COMMANDERS (TC), GUNNERS (G), AND COMBINED
(TCG) SUBSAMPLES

Dependent TOT: TC: TC: G: G:
Measures DIST HITS DIST HITS DIST

TOT:HITS IC -.504** .919*** -512** .776*** -.463**
G -. 536*** .959*** -.506** .915*** - 534***
TCG - .485*** .939*** -.472*** .853*** - .468***

TOT:DIST TC - .419* .960*** - .461** .969***
G - .535*** .970*** - .460*** .971***
TCG -.423'** .968*** -.457*** .971***

TC:HLTS TC -437** .455** -.376*
G - .522*** .763*** -.517***
TCG - .429*** .622*** -.399***

TC:DIST IC -.452** .861***
G - .411** .884***
TCG -.424*** .879***

G:HITS TC - .438**

G - .481***

TCG - .461***

* p< .05
**p < .01
*** .001
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TABLE C-16. ZERO-ORDER CORRELATIONS BETWEEN BIOGRAPHICAL MEASURES (ARMIY EXPERIENCE,
TRAINING. TEST SCORES) AND MEASURES OF PERFORMANCE ON HANDS-ON TRACKING JOB
SAMPLE FOR TANK COMM4ANDERS (TC), GUNNERS(G), AND COMBINED (TCG) SUBSAMPLES

Hands-On Tr~acking

Biographical TOT: TOT: TC: TC: G: G:

Data HITS DIST HITS DIST HITS DIST

RANK TC -.115 .059 -. 171 .071 .016 .044
G .055 .119 .060 .142 .039 .090
TOG .100 .209 .149 .215* .001 .190

ARM4Y:TIME TC -.130 .209 -.085 .252 -.153 .155
G -. 120 .198 -.174 .268 -.027 .118
TCG -.056 .268* -.019 .307** -.099 .215*

AI:TIME TC -.086 .162 -.155 .172 .055 .143
G -.035 .096 -.049 .128 -.008 .059
TOG .015 .205 .019 .216* .006 .183

A3:TIME TC .082 -.049 .064 -.052 .081 -.043
G -.163 -.005 -.119 - .054 -.201 .045
TOG -.085 -.009 -.050 -.044 -.118 .025

CP:TIME TC -.087 .140 -.102 .208 -.322 .070
G -.069 .227 -.125 .286* .021 .155
TCG -.003 .242* .008 .290** -.019 .183

SC:MLAST TO .144 -.230 .172 -.Zi8 .081 -.224
G -.283 .016 -.245 .054 - .290 - .021
TOG -.061 -.056 -.021 -.034 -.117 -.074

VRT:MLAST TO -.058 .091 -.015 .105 -.119 .072
G -.027 -.129 -.018 -.140 -.035 -.110
TOG -.031 -.018 -.005 -.022 -.065 -.014

CTT:MLAST TC .129 .028 .188 -.000 -.022 .050
G -.406 .072 -.393 .214 - .337 -.058
, -G .038 .067 .112 .081 -.097 .051

CO TO - .230 .268 -.152 .178 -.262 .326
G .:'46 -.064 .235 -.076 .221 -.049
TOG .058 .013 .044 -.020 .063 .043

GT TC -.185 .194 -.238 .131 -.035 .235
G .183 .025 .121 .034 .243 .015
TCG .007 .126 -.047 .097 .087 .144

GAME:FREQ TO .092 .187 .106 .175 .037 .185
G .160 -.227 .071 -.200 .264 -.240
TCG .143 -.041 .103 -.035 .171 -.044

*p .05
**p .01
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TABLE C-17. HANDS-ON TARGET ENGAGEMENT: ZERO-OROER
CORRELATIONS AMONG 4 MEASURES FOR TV'K
COMMANDERS (TC), GUNNERS (G), AND COABINED
(TCG) SUBSAMPLES

Dependent TOT: TC: G
Measures TIME TIME TIME

TOT:HITS TC -.122 -.209 .110
G .033 .072 - .086
TCG -.045 -.053 .000

TOT:TIME TC .927*** .662***
G .931*** .461***
TCG .929*** .537***

TC:TIME TC .332
G .106
TCG .187

<** .001
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TABLE C-18. ZERO-ORDER CORRELATIONS BETWEEN BIOGRAPHICAL MEASURES
(ARMY EXPERIENCE, TRAINING. TEST SCORES) AND MEASURES
OF PERFOMANCE ON HANDS-ON TARGET ENGAGEMENT JOB
SAMPLE FOR TANK COMMANDERS (TC), GUNNERS (G), AND
COMBINED (TCG) SUBSAMPLES

Hands-On Target Management

Biographical TOT: TOT: TC: G:

Data HITS TIME TIME TIME

RANK TC .031 .006 -.070 .153
G .157 .141 .184 -.053
TCG .004 .D11 .008 .010

ARMY-.TIME TC .112 -.009 -.000 -.024
G .068 .221 .242 .017
TCG .026 .045 .056 -. 009

A1:TIME TC .300 -.014 -.094 .150
G .070 .117 .087 .098
TCG .069 -.000 -.052 .107

A3:TIME TC -.035 .350* .400* .080
G -. 039 -. 155 -. 121 -. 118
TCG -.044 .002 .028 -.056

CP:TIME TC .126 .051 -. 007 .142
G .145 -.072 -.030 -.112
TCG .053 -. 036 -. 058 .031

SC:MLAST TC .084 .098 .089 .058
G .187 .120 .108 .081
TCG .127 .096 .0R2 .070

VRT:MLAST TC -.052 -.163 -.110 -.173
G - .020 .044 .049 .006
TCG -. 027 -. 048 -. 021 -. 072

CTT:MLAST TC .107 -.009 .056 -.107
G -. 143 -. 160 -. 202 .152
TCG .064 -.059 -. 057 -.028

CO TC .068 -. 006 -. 080 .167
G -. 031 -. 097 -. 058 -. 108
TCG .016 -.035 - .038 -. 003

GT TC -.006 -,042 -.088 .069
G -.051 -.142 -.195 .092
TCG -. 057 -. 097 -. 148 .078

GAME:FREQ TC .144 -.209 -.113 -.302
G -.237 .167 .190 -.001
TCG -.127 -.003 .059 -.128

*p < .05
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GLOSSARY OF BIOGRAPHIC AND DEPENDENT VARIABLES

BIOGRAPHIC VARIABLES

Name Description Code Levels

AGE Age

EDUC Highest Level of 1 = Attended High School
Education Attained 2 = High School Graduate

3 = Attended College
4 = College Graduate

RANK Rank (Pay Grade) 1 = El
2 = E2
3 = E3
4 = E4, SP4
5 = E5, SP5
6 = E6
7 = E7

ARMY:TIME Number Months in Army

A1:TIME Number Months Served
in M6QAI

A3:TIME Number Months Served
in M60A3

CP:TIME Number Months in Current
Crew Position

SC:MLAST Number Months Since
Last Subcaliber Fire

VRT:MLAST Number Months Since
Last Vehicle Recognition
Training

CTT:MLAST Number Months Since Last
CTT Training

CO Combat Composite Score
from ASVAB

GT General Technical Com-
posite Score from ASVAB
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GLOSSARY OF BIOGRAPHIC AND DEPENDENT VARIABLES (continued)

Name Description Code Levels

GAME:FREQ Frequency With Which 1 = Once Per Month
Play Computer Games 2 = Once Per Week

3 = More Than Once a Week
4 = Every Day

QAVG:TC Average Score at Annual 1 = Unqualified
Qualifications During 2 = Qualified
1974-1981 when in Tank 3 = Distinguished
Commander Crew Position

QAVG:G Average Score at Annual See QAVG:TC
Qualifications During
1974-1981 when in Gunner
Crew Position

QAVG:TCG Average Score at Annual See QAVG:TC
Qualifications During
1974-1981 when in Either
Tank Commander or Gunner
Crew Position

MRQ:TC Score at Most Recent See QAVG:TC
(1981) Annual Qualifi-
cation when in TC

Crew Position

MRQ:G Score at Most Recent See QAVG:TC
(1981) Annual Qualifi-
cation when in Gunner
Crew Position

MRQ:TCG Score at Most Recent See QAVG:TC
(1981) Annual Qualifi-
cation when in Either
Tank Commander or
Gunner Crew Position

COMPUTER PANEL

ECO:CORR Number Correct on Enter/Check
Data (Maximum = 10)

ECD:TIME Average Time (seconds) to
Complete Enter/Check
Data Trial
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GLOSSARY OF BIOGRAPHIC AND DEPENDENT VARIABLES (continued)

Name Descrjption

CST:CORR Number Correct on Self-Test
(maximum = 10)

CST:TIME Average Time (seconds) to
Complete the Self-Test
Trial

AVG:CORR Number Correct Averaged
Across Two Tasks

AVG:TIME Completion Time Averaged
Across Two Tasks

COMPUTER TRACKING

EASY:TOT Time on Target (sec) for
Easy Tracking Task

EASY:ERROR RMS error (number pixels)
for Easy Tracking Task

MOD:TOT Time on Target (sec) for
Moderate Tracking Task

MOD:ERROR RMS Error (number pixels)
for Moderate Tracking Task

HARD:TOT Time on Target (sec) for
Hard Tracking Task

HARD:ERROR RMS Error (number pixels)
for Hard Tracking Task

AVG:TOT Average Time on Target
(sec)

AVG:ERROR Average RMS Error (number
pixels)

COMPUTER TARGET ENGAGEMENT

3X:TIME Average Time (sec) in
3X Segment

L1:TIME Average Time (sec) in
Laser I Segment
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GLOSSARY OF BIOGRAPHIC AND DEPENDENT VARIABLES (continued)

Name Description

L2:TIME Average Time (sec) in
Laser 2 Segment

F:TIME Average Time (sec) in
Fire Segment

IOX:TIME Average Total Time (sec)
in lOX Segment

TOT:TIME (AVG) Average Time (sec) from
Beginning to End of Trial

TOT:TIME (MON) Median Time (sec) from
Beginning to End of Trial

TANK COMMANDER DECISION MAKING

D:CORR Number of Correct
Decisions

D:TIME Time to Reach a Decision

HANDS-ON GUN LAYING

GL:ERROR Distance Between Actual
Gun Lay and Target

GL:TIME Time from Appearance of
Target to Completed
Gun Lay

HANDS-ON TRACKING

TOT:HITS Number Hits Averaged Across
the TC and Gunner Station

TOT:OIST Distance (inches) Tracked
Averaged Across the TC
and Gunner Station

TC:HITS Number Hits at the
TC Station

TC:DIST Distance (inches) Tracked
at the TC Station

D-4
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GLOSSARY OF BIOGRAPHIC AND DEPENDENT VARIABLES (continued)

Name Description

G:HITS Number Hits at the
Gunner Station

G:DIST Distance (inches) Tracked
at the Gunner Station

HANDS-ON TARGET ENGAGEMENT

TOT:HITS Total Number of Hits in
15 Trials

TOT:TIME Average Total Time (sec)
from Onset of a Trial to
Press of the Gunner's
Trigger

TC:TIME Average Time (sec) from
Onset of a Trial o Point
at which TC Removes Hands
from TC Power Handle

G:TIME Average Time (sec) from
Point at which TC Removes
Hands from TC Power Handle
to Press of Gunner's
Trigger

D-5
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TABLE 0-4. ZERO-ORDER CORRELATIONS BETWEEN MEASURES OF
PERFORMANCE ON TC DECISION MAKING AND HANDS-ON
GUN LAYING JOB SAMPLES FOR TANK COMMANDERS (TC),
GUNNERS (G), AND COMBINED (TCG) SUBSAMPLES

Hands-On Gun Laying
TC
Decison GL: GL:
Making TIME ERROR

D:CORR TC -.053 .055
G .276 -.118
TCG .156 -.043

D:TIME TC .379* -.010
G .180 .184
TCG .254* .119

p < .05
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TABLE D-6. ZERO-ORDER CORRELATIONS BETWEEN MEASURES OF
PERFORMANCE ON TC DECISION MAKING AND HANDS-ON
TARGET ENGAGEMENT JOB SAMPLES FOR TANK COMMANDERS
(TC), GUNNERS (G), AND COMBINED (TCG) SUBSAMPLES

Hands-On Target Engagement
TC
Decision TOT: TOT: TC: G:
Making HITS TIME TIME TIME

D:CORR TC -.293 .047 -.079 .278
G -.085 .126 .054 .214
TCG -.140 .094 .004 .241*

D:TIME TC .167 .125 .004 .306
G .005 .125 .026 .278
TCG .051 .134 .031 .284** ]

* p : .05
** p ! .01

NOTE: Boxed-in areas indicate relationships among primary variables.
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TABLE D-8. ZERO-ORDER CORRELATIONS BETWEEN MEASURES
OF PERFORMANCE ON HANDS-ON GUN LAYING AND
HANDS-ON TARGET ENGAGEMENT JOB SAMPLES FOR
TANK COMMANDERS (TC), GUNNERS (G), AND
COMBINED (TCG) SUBSAMPLES

Hands-On Target Engagement
Hands-On
Gun TOT: TOT: TC: G:
Laying HITS TIME TIME TIME

GL:TIME TC .161 .326 .203 .414*
G -.044 .246 .163 .273
TCG -.005 .286** .203 .298**

GL:ERROR TC -.461** -.081 -.125 .047
G -.305 .074 .078 .011
TCG -.269* .020 .011 .026

* p S .05
** p < .01

NOTE: Boxed-in areas indicate relationships among primary variables.
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TABLE D-9. ZERO-ORDER CORRELATIONS BETWEEN MEASURES
OF PERFORMANCE ON HANDS-ON TRACKING AND
HANDS-ON TARGET ENGAGEMENT JOB SAMPLES FOR
TANK COMMANDERS (TC), GUNNERS (G), AND
COMBINED (TCG) SUBSAMPLES

Hands-On Target Engagement

Hands-On TOT: TOT: TC: G

Tracking HITS TIME TIME TIME

TOT:HITS TC .205 .035 .115 -.140
G -.280 .038 .018 .062
TCG - .214 .027 .042 - .022

TOT:DIST TC -.216 -.191 - .144 -.193
G .266 -.194 -.071 -359*
TCG .153 -.210 -.120 -.283**

TC:HITS TC .2221 -.018 .068 - .180 1
G -.268 .107 .062 .147
TCG -.2031 .035 .041 -.001

MCOIST TC -.258 ~ -.169 ~-.134 -.158
G .248' -.184 -.067 -.339*
TCG .143 -195 -.113 -.260*

G:HITS TC .096 .107 .148 -.028
G -.251 -.064 -.045 -.064
TCG -.173 ~ .010 .033 -.049

G:DIST TC -.164 -.198 -.144 -.211
G .268 -.196 -.071 -.363**
TCG .155 -.213 -.121 -.291**

*p .05
**P< .01
**p< .001

NOTE: Boxed-in areas indicate relationships among primary variables.
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TABLE D-10. ZERO-ORDER CORRELATIONS BETWEEN MEASURES OF
PERFORMANCE ON COMPUTER PANEL AND TC DECISION
MAKING JOB SAMPLES FOR TANK COMMANDERS (TC),
GUNNERS (G), AND COMBINED (TCG) SUBSAMPLES

TC Decision Making

Computer D: D:
Panel CORR TIME

ECD:CORR TC -.079 -.036
G .115 -.100
TCG .010 -.072

ECD:TIME TC .108 -.369
G .051 .274
TCG .009 .038

CST:CORR TC .110 .148
G .111 -.147
TCG .007 -.019

CST:TIME TC .042 -.068
G .161 .478**
TCG .064 .246*

AVG:CORR TC -.109 .062
G .154 -.173
TCG .011 -.055

AVG:TIME TC .026 -.234
G .070 .450**
TCG .046 .179

* p :.05
** p < .01

NOTE: Boxed-in area indicates relationships among primary variables.
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TABLE D-11. ZERO-ORDER CORRELATIONS BETWEEN MEASURES OF
PERFORMANCE ON COMPUTER PANEL AND HANDS-ON GUN
LAYING JOB SAMPLES FOR TANK COMMANDERS (TC),
GUNNERS (G), AND COMBINED (TCG) SUBSAMPLES

Hands-On Gun Laying

Computer GL: GL:
Panel TIME ERROR

ECD:CORR TC -.358 -.013
G :075 -.267
TCG -.060 - .124

ECD:TIME TC -5C5*** .470*
G .124 .040
TCG -.108 .202

CST:CORR TC .054 .049
G .052 -.251
TCG .080 -.107

CST:TIME TC -.222 .238
G .102 .261
TCG -.036 .248*

AVG:CORR TC -.180 .U20
G .085 -354*
TCG .016 -.143

AVG:TIME TC -455* .403*
G .134 .183
TCG -.083 .270*

p .05
**p .001

NOTE: Boxed-in area indicates relationships among primary variables.
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TABLE D-13. ZERO-ORDER CORRELATIONS BETWEEN MEASURES OF
PERFORMANCE ON COMPUTER PANEL AND HANDS-ON TARGET
ENGAGEMENT JOB SAMPLES FOR TANK COMMANDERS (TC),
GUNNERS (G), AND COMBINED (TCG) SUBSAMPLES

Hands-On Target Engagement

Computer TOT: TOT: TC: G
Panel HITS TIME TIME TIME

ECD:CORR TC .166 -. 230 -. 187 -. 431*
G .129 -. 082 -. 084 -. 012
TCG .147 -. 205 -. 135 -. 226

ECD:TIME TC - .025 - .311 - .188 - .461*
G -.184 .038 -.023 .136
TCG -.112 -.110 -.089 -.085~

CST:CORR TC .041 .235 .320 - .069
G -.248 -.062 -.191 .262
TCG -.114 .091 .056 .109

CST:TIME TC .034 .097 .022 .229
G -.161 -.050 .026 -.170
TCG -.074 .021 .023 .003

AVG:CORR TC .120 -.042 .073 -.293
G -.113 -.096 -.195 .192
TCG .012 -.063 - .044 - .063

AVG:TIME TC .009 -.091 -.081 -.076
G -.204 -.009 .003 -.027
TCG -.111 -.047 -.034 -.045

*p < .05

NOTE: Boxed-in areas indicate relationships among primary variables.
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TABLE D-14. ZERO-ORDER CORRELATIONS BETWEEN MEASURES OF
PERFORMANCE ON COMPUTER TRACKING AND TC DECISION
MAKING JOB SAMPLES FOR TANK COMMANDERS (TC),
GUNNERS (G), AND COMBINED (TCG) SUBSAMPLES

TC Decision Making

Computer D: D:
Tracking CORR TIME

EASY:TOT TC -.030 -.316
G .203l -.052
TCG .116 -.122

EASY:ERROR TC -.130 .205
G -.009 .235
TCG -.056 .224*

MOD:TOT TC -.098 -.072
G .018 .012
TCG -.023 -.008~

MOD:ERROR TC -.185 .146
G -.019 .195
TCG -.079 .178

HARD:TOT TC -.165 -.060~
G .095 - .237
TCG .005 -.153

HARD:ERROR TC .024 -.154
G .061 .165
TCG .017 .027

AVG:TOT TC -.060 -.190
G .031 -.087
TOG .013 -.101

AVG:ERROR TC - .060 .010
G .089 .190

L TCG - ~ .014 .120

*P .05

NOTE: Boxed-in area indicates relationships among primary variables.
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TABLE D-15. ZERO-ORDER CORRELATIONS BETWEEN MEASURES OF
PERFORMANCE ON COMPUTER TRACKING AND HANDS-ON GUN
LAYING JOB SAMPLES FOR FOR TANK COMMANDERS (TC),

GUNNERS (G), AND COMBINED (TCG) SUBSAMPLES

Hands-On Gun Laying

Computer GL: GL:
Tracking TIME ERROR

EASY:TOT TC .004 -.213
G -.068 -.334*
TCG .026 - .268*

EASY:ERROR TC.1017
G .245 .062
TCG .189 .112

MOD:TOT TC .143 .147
G -.316* -.200
TCG -.113 -.052

MOD:ERROR TC -.194 -.192
G .325* .137
TCG .033 -.040

HARD:TOT TC -.055 -.189
G -.188 -.288
TCG - .072 -.231

HARD:ERROR TC -.146 .064
G .234 .459**
TCG -.069 .183J

AVG:TOT TC -.010 -.079
G -.249 -.372*
TCG -.094 -.233

AVG:ERROR TC -.111 -.010
G .365* .235
TCG .046 .085

*p :5 .05
**p < .01

NOTE: Boxed-in area indicates relationships among primary variables.
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TABLE D-17. ZERO-ORDER CORRELATIONS BETWEEN MEASURES OF
PERFORMANCE ON COMPUTER TRACKING AND HANDS-ON
TRACKING JOB SAMPLES FOR TANK COMMANDERS (TC),
GUNNERS (G), AND COMBINED (TCG) SUBSAMPLES

HandsOn TrgetEngaemen

Computer TOT: TOT: TC: G:

G -.318* -.199 -.207 -.035
TCG - .272* - .232* - .186 -. 186

EASY:ERROR TC .431* .169 .069 .271
G .478*** .322* .257 .252
TCG .451*** .251* .176 .259*

MOD:TOT TC -.236 -.142 -.044 -.252
G -.309* -.320* -.319* -.095
TCG -.276* -.236* -205 -.156

MOD:ERROR TC .156 -.028 -003 -.061
G .623*** .388** 1-.380** .131
TCG .495*** .157 .170 .025

HARD:TOT TC -.241 -.185 -.100 -.251
G -.105 -.362* -.352* -.023
TCG -.137 -.241 -.225 -.123

HARD:ERROR TC .121 .067 .022 .118
G .606*** .289 .279 .106
TCB *395** .107 .082 .095

AVG:TOT TC -.288 -.291 -.177 -.357
G -.241 -..354* -.356* -.091
TCG - .242 - .301* - .259* - .203

AVG:ERROR TC .294 .005 -.052 .108
G .559*** .467** .432** .219
TCG .465*** .191 .157 .145

*p .05
**p .01
**p .001

NOTE: Boxed-in areas indicate relationships among primary variables.
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TABLE D-18. ZERO-ORDER CORRELATIONS BETWEEN MEASURES OF
PERFORMANCE ON COMPUTER TARGET ENGAGEMENT AND
IC DECISION MAKING JOB SAMPLES FOR TANK
COMMANDERS (TC), GUNNERS (G), AND COMBINED
(TCG) SUBSAt4PLES

TC Decision Making

Computer D: 0:

Tracking CORR TIME

PROC:ERROR IC -.055 -.267
G -.138 .015
TCG -.111 -.085

3X:ERROR (AVG) TC .012 - .074
G - .068 .218
TCG -.031 .148

3X:ERROR (MDN) TC -.219 -.065
G -.156 .028
TCG - .182 - .005

LI:ERROR (AVG) TC - .321 -.038
G .161 .145
TCG .030 .118

LI:ERROR (MDN) TC -.192 -.081
G -.046 -.059
TCG - .077 - .051

L2:ERROR (AVG) TC - .211 .088
G .249 .047
TCG .120 .068

L2:ERROR (MDN) TC -.097 .178
G .153 -.017
TCG .074 .042

F:ERROR (AVG) IC -.303 -.056
G .134 .124
TCG .022 .099

F:ERROR (MDN) TC -.294 -. 117
G .042 -.078
TCG - .034 - .065

1OX:ERROR (AVG) TC -.287 .010
G I.198 .102
TCG .068 .096
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TABLE D-18. ZERO-ORDER CORRELATIONS BETWEEN MEASURES OF
PERFORMANCE ON COMPUTER TARGET ENGAGEMENT AND
TC DECISION MAKING JOB SAMPLES FOR TANK
COMMANDERS (TC), GUNNERS (G), AND COMBINED
(TCG) SUBSAMPLES (continued)

TC Decision Making

Computer D: D:
Tracking CORR TIME

IOX:ERROR (MDN) TC -.160 .097
G .102 -.040
TCG .029 .005

3X:TIME TC .123 .404*
G .087 .259
TCG .026 .309**

LI:TIME TC -.290 .470**
G .075 .059
TCG -.064 .182

L2:TIME TC .360* .199
G .047 -.012
TCG .161 .048

F:TIME TC -.088 -.073
G -.058 .278*
TCG -.064 .197

IOX:TIME TC -.224 .465**
G .063 .145
TCG -.034 .231

TOT:TIME (AVG) TC -.210 .519**
G .079 .211
TCG -.007 .294**

TOT:TIME (MDN) TC -.205 .465**
G .090 .190
TCG .1.001 .269*

* p ! .05
** p < .01

NOTE: Boxed-in areas indicate relationships among primary variables.
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TABLE D-19. ZERO-ORDER CORRELATIONS BETWEEN MEASURES OF
PERFORMANCE ON COMPUTER TARGET ENGAGEMENT AND
HANDS-ON GUN LAYING JOB SAMPLES FOR FOR TANK
C OMM ANDERS (TC), GUNNERS (G), AND COMBINED
(TCG) SUBSA!4PLES

Hands-On Gun Laying

Computer
Target GL: GL:
Engagement TIME ERROR

PROC:ERROR TC .030 -.004
G -.096 -.024
TCG -. 088 -. 021

3X:ERROR (AVG) TC .075 .452*
G -.234 .436**
TCG -.091 .440***

3X:ERROR (MDN) TC .053 .348
G .264 .292*
TCG -.157 .312**

Ll:ERROR (AVG) TC .230 .268
G -.117 -.106
TCG .038 .015

L1:ERROR (MON) TC .274 .386*
G -.173 -.107
TCG -.016 .042

L2:ERROR (AVG) TC .371* .152
G -.050 .027
TCG .097 .068

L2:ERROR (NON) TC .566*** .076
G .007 .075
TCG .181 .078

F:ERROR (AVG) TC .194 .246
G -.111 -.069
TCG .028 .030

F:ERROR (MON) TC .173 .371*
G -.153 -.023
TCG -.003 .090

1OX:ERROR (AVG) TC I.296 .227
G -.091 -.041
TCG .063 .044
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TABLE D-19. ZERO-ORDER CORRELATIONS BETWEEN MEASURES OF
PERFORMANCE ON COMPUTER TARGET ENGAGEMENT AND
HANDS-ON GUN LAYING JOB SAMPLES FOR FOR TANK
COMMANDERS (TC), GUNNERS (G), AND COMBINED
(TCG) SUBSAMPLES (continued)

Hands-On Gun Laying

Computer
Target GL: GL:
Engagement TIME ERROR

1OX:ERROR (MDN) TC .505** .194
G -.065 .023
TCG .122 .082

3X:TIME TC .069 -.061
G .213 .104
TCG .197 .048

L1:TIME TC .054 .162
G .177 .180
TCG .131 .173

L2:TIME TC -.002 .211
G -.003 -.080
TCG -.015 .029

F:TIME TC .084 .074
G -.131 -.075
TCG -.080 -.027

1OX:TIME TC .075 .186
G .101 .116
TCG .087 .139

TOT:TIME (AVG) TC .085 .084
G .160 .117
TCG .150 .107

TOT:TIME (MDN) TC .131 .090
G .200 .123
TCG .193 .114

* p .05
** p < .01
***p < .001

NOTE: Boxed-in areas indicate relationships among primary variables.
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TABLE D-21. ZERO-ORDER CORRELATIONS BETWEEN MEASURES OF
PERFORMANCE ON COMPUTER TARGET ENGAGEMENT
AND HANDS-ON TARGET ENGAGEMENT JOB SAMPLES
FOR TANK COMMANDERS (TC), GUNNERS (G), AND
COMBINED (TCG) SUBSAMPLES

Hands-On Target Engagement

Computer
Target TOT: TOT: TC: G
Engagement HITS TIME TIME TIME

PROC:ERROR TC -.147 .083 -.074 .335
G .042 .098 .211 -.252
TCG -.013 .076 .100 -.027

3X:ERROR (AVG) TC -.287 .007 -.056 .121
G -.210 -.024 -.018 -.021
TCG -.216 .005 1-.008 .0321

3X:ERROR (MDN) TC -.145 -.093 -.147 .055
G -.219 -.178 -.107 -.229
TCG -.197 -.149 -.120 -.120

L1:ERROR (AVG) TC .013 .091 .058 .106
G -.070 .108 .145 -.059
TCG -.039 .125 .146 -.003

L1:ERROR (MDN) TC -.162 -.071 -. 160 .131
G -.190 -.114 -.022 -.260
TCG -.169 -.080 -.032 -.138

L2:ERROR (AVG) TC .096 .260 .186 .266
G -.094 .004 .047 -.106
TCG -.044 .089 .099 .007

L2:ERROR (MON) TC -.040 *375* .194 .520**
G -.148 .065 .137 -.160
TCG -.116 .169 .165 .070

F:ERROR (AVG) TC -.009 .107 .084 .095
G -.073 .125 .178 -.094
TCG .046 .141 .178 -.032

F:ERROR (MDN) TC -.185 -.050 -.099 .066
G -.192 -.031 .057 -.227
TCG -.169 -.005 .053 - .133

1OX:ERROR (AVG) TC .03.177 [.127 T .181
G I081.073 .119 -.0431
TCG .120 .4 .0
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TABLE D-21. ZERO-ORDER CORRELATIONS BETWEEN MEASURES OF
PERFORMANCE ON COMPUTER TARGET ENGAGEMENT
AND HANDS-ON TARGET ENGAGEMENT JOB SAMPLES
FOR TANK COMMANDERS (TC), GUNNERS (G), AND
COMBINED (TCG) SUBSAMPLES (continued)

Hands-On Target Engagement

Computer
Target TOT: TOT: TC G
Engagement HITS TIME TIME TIME

1OX:ERROR (MDN) TC -.088 .257 .098 .426**
G -.180 .013 .100 -.212
TCG -.149 .099 .118 -.008

3X:TIME TC -.041 - .041 .069 - .226
G .311* .041 .084 -.094
TCG 1.226 .032 1.097 -.136 j

L1:TIME TC .178 .192 .298 -.105
G .016 -.007 .047 -.135
TCG .060 .063 .127 -.123

L2:TIME TC -.037 -.171 -.142 -.137
G .056 -.008 -.002 -.016
TCG .040 -.067 - .050 - .062

F:TIME TC -.123 -.073 -.141 .091
G .308* .054 .087 -.067
TCG .198 -.012 .022 -.017

1OX:TIME TC .126] .145 .229 -.086
G 1.0901 .006 .057 -.125
TCG .09.00810 -.111

TOT:TIME (AVG) TC .055 .069 .183 -.180
G .212 .023 .074 - .118
TCG .178 .046 .112 -.134

TOT:TIME (MON) TC -.106 .188 .325 -.164
G .084 .076 .143 -.141
TCG .043 .120 .203 -.144

*p .05
*p .01

NOTE: Boxed-in areas indicate relationships among primary variables.
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APPENDIX E

TABLES OF RESULTS:

COMPARISONS WITH PAST SUCCESS AT ANNUAL QUALIFICATIONS
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GLOSSARY OF BIOGRAPHIC AND DEPENDENT VARIABLES

BIOGRAPHIC VARIABLES

Name Description Code Levels

AGE Age

EDUC Highest Level of 1 = Attended High School
Education Attained 2 = High School Graduate

3 = Attended College
4 = College Graduate

RANK Rank (Pay Grade) 1 = El
2 = E2
3 = E3
4 = E4, SP4
5 = E5, SP5
6 = E6
7 = E7

ARMY:TIME Number Months in Army

A1:TIME Number Months Served
in M6OA1

A3:TIME Number Months Served
in M60A3

CP:TIME Number Months in Current
Crew Position

SC:MLAST Number Months Since
Last Subcaliber Fire

VRT:MLAST Number Months Since
Last Vehicle Recognition
Training

CTT:MLAST Number Months Since Last
CTT Training

CO Combat Composite Score
from ASVAB

GT General Technical Com-
posite Score from ASVAB
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GLOSSARY OF BIOGRAPHIC AND DEPENDENT VARIABLES (continued)

Name Description Code Levels

GAME:FREQ Frequency With Which 1 = Once Per Month
Play Computer Games 2 = Once Per Week

3 = More Than Once a Week
4 = Every Day

QAVG:TC Average Score at Annual 1 = Unqualified
Qualifications During 2 = Qualified
1974-1981 when in Tank 3 = Distinguished
Commander Crew Position

QAVG:G Average Score at Annual See QAVG:TC
Qualifications During
1974-1981 when in Gunner
Crew Position

QAVG:TCG Average Score at Annual See QAVG:TC
Qualifications During
1974-1981 when in Either
Tank Commander or Gunner
Crew Position

MRQ:TC Score at Most Recent See QAVG:TC
(1981) Annual Qualifi-
cation when in TC
Crew Position

MRQ:G Score at Most Recent See QAVG:TC
(1981) Annual Qualifi-
cation when in Gunner
Crew Position

MRQ:TCG Score at Most Recent See QAVG:TC
(1981) Annual Qualifi-
cation when in Either
Tank Commander or
Gunner Crew Position

COMPUTER PANEL

ECD:CORR Number Correct on Enter/Check
Data (Maximum = 10)

ECD:TIME Average Time (seconds) to
Complete Enter/Check
Data Trial

E-
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GLOSSARY OF BIOGRAPHIC AND DEPENDENT VARIABLES (continued)

Name Description

CST:CORR Number Correct on Self-Test
(maximum = 10)

CST:TIME Average Time (seconds) to
Complete the Self-Test
Trial

AVG:CORR Number Correct Averaged
Across Two Tasks

AVG:TIME Completion Time Averaged
Across Two Tasks

COMPUTER TRACKING

EASY:TOT Time on Target (sec) for
Easy Tracking Task

EASY:ERROR RMS error (number pixels)
for Easy Tracking Task

MOD:TOT Time on Target (sec) for
Moderate Tracking Task

MOD:ERROR RMS Error (number pixels)
for Moderate Tracking Task

HARD:TOT Time on Target (sec) for
Hard Tracking Task

HARD:ERROR RMS Error (number pixels)
for Hard Tracking Task

AVG:TOT Average Time on Target
(sec)

AVG:ERROR Average RMS Error (number
pixels)

COMPUTER TARGET ENGAGEMENT

3X:TIME Average Time (sec) in
3X Segment

L1:TIME Average Time (sec) in
Laser 1 Segment
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GLOSSARY OF BIOGRAPHIC AND DEPENDENT VARIABLES (continued)

Name Description

L2:TIME Average Time (sec) in
Laser 2 Segment

F:TIME Average Time (sec) in
Fire Segment

lOX:TIME Average Total Time (sec)
in IOX Segment

TOT:TIME (AVG) Average Time (sec) from
Beginning to End of Trial

TOT:TIME (MDN) Median Time (sec) from

Beginning to End of Trial

TANK COMMANDER DECISION MAKING

D:CORR Number of Correct
Decisions

D:TIME Time to Reach a Decision

HANDS-ON GUN LAYING

GL:ERROR Distance Between Actual
Gun Lay and Target

GL:TIME Time from Appearance of
Target to Completed
Gun Lay

HANDS-ON TRACKING

TOT:HITS Number Hits Averaged Across
the TC and Gunner Station

TOT:OIST Distance (inches) Tracked
Averaged Across the TC
and Gunner Station

TC:HITS Number Hits at the
TC Station

TC:DIST Distance (inches) Tracked
at the TC Station
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GLOSSARY OF BIOGRAPHIC AND DEPENDENT VARIABLES (continued)

Name kescjition

G:HITS Number Hits at the
Gunner Station

G:DIST Distance (inches) Tracked
at the Gunner Station

HANDS-ON TARGET ENGAGEMENT

TOT:HITS Total Number of Hits in
15 Trials

TOT:TIME Average Total Time (sec)
from Onset of a Trial to
Press of the Gunner's
Trigger

TC:TIME Average Time (sec) from
Onset of a Trial to Point
at which TC Removes Hands
from TC Power Handle

G:TIME Average Time (sec) from
Point at which TC Removes
Hands from TC Power Handle
to Press of Gunner's
Trigger
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TABLE E-2. ZERO-ORDER CORRELATIONS BETWEEN PERFORMANCE MEASURES ON
COMPUTER PANEL JOB SAMPLE AND MEASURES OF PAST SUCCESS AT
ANNUAL QUALIFICATIONS (FROM BIOGRAPICAL DATA) FOR TANK
COM?4ANDERS (TC), GUNNERS(G), AND COMBINED (TCG) SUBSAMPIES

Computer Panel

Past
Success of ECU: ECU: CST: CST: AVG: AVG:
Annual Qual CORR TIME CORR TIME CORR TIME

QAVG:TC TC -.147 -.175 -.159 -.040 -.174 -.116
G -.703 -.169 .354 .749 -.349 .330
TCG -.231 -.o66 -.109 .091 -.200 .026

QAVG:G IC -.034 -.196 .236 -.415 .091 -.380
G -.178 -.089 .213 -.265 .038 -.216
TCG -.091 -.145 .216 -.350* .067 -.306*

QAVG:TCG TC -.181 -.210 -.018 -.171 -. 117 -.225
G -.247 .058 .221 -.073 .002 -.012
TCG -.213 -.053 .077 -.103 -.083 -.096

MRQ:TC IC .272 .004 .226 -.312 .292 -.210
G -.707 .325 .717 .889 -.000 .805
TCG .096 .121 .316 -.082 .229 .012

MRQ:G IC --------- -- -
G .139 .092 .079 .092 .157 -005

R:CG TCG .114 .068 .075 -.104 .140 -.026

IR:C C .195 -.022 .201 -.319 .235 -.227
G -.148 .118 .267 .188 .095 .180
TCG .042 .089 .210 -.094 .154 -.012

*p 5 .05

lmpossible to compute correlation because: (1) nzo or (2) SD=O.
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TABLE E-5. ZERO-ORDER CORRELATIONS BETWEEN PERFORMANCE
MEASURES OF PAST SUCCESS AT ANNUAL QUALIFICATIONS
(FROM BIOGRAPHICAL DATA) FOR TANK COMMANDERS (TC),
GUNNERS (G), AND COMBINED (TCG) SUBSAMPLES

TC Decision Making

Past
Success at D: D:
Annual Qual CORR TIME

QAVG:TC TC -.267 -.101
G -.738 .172
TCG -.328* -.037

QAVG:G TC -.054 -.337
G -.071 -.057
TCG -.064 -.198

QAVG:TCG TC -.112 -.221
G -.132 .027
TCG -.128 -.100

MRQ:TC TC -.570** -.235
G -.822* .354
TCG -.541** -.122

MRQ:G TC 1--
G .253 -.087
TCG .248 -.077

MRQ:TCG TC -.488** -.214
G -.159 .049
TCG -.327* -.117

* p <.05
** p < .01

lImpossible to compute correlation because (1) n-O or (2) SO-O
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TABLE E-6. ZERO-ORDER CORRELATIONS BETWEEN PERFORMANCE MEASURES
ON HANDS-ON GUN LAYING JOB SAMPLES AND MEASURES OF
PAST SUCCESS AT ANNUAL QUALIFICATIONS (FROM
BIOGRAPHICAL DATA) FOR TANK COMMANDERS (TC),
GUNNERS (G), AND COMBINED (TCG) SUBSAMPLES

Hands-On Gun Laying

Past
Success at GL: GL:
Annual Qual TIME ERROR

QAVG:TC TC .310 -.230
G -.084 .340
TCG .165 -.080

QAVG:G TC .314 -.073
G .248 -.164
TCG .215 -.120

QAVG:TCG TC .202 -.079
G .329 -.029
TCG .179 -.062

MRQ:TC TC .022 -.279
G -.121 .457
TCG -.076 -.043

MRQ:G TC ..1..
G .640 -.012
TCG .619*** .006

MRQ:TCG TC .074 -.222
G .304 .184
TCG .042 -.050

***p S .001

lmpossible to compute correlation because (1) n-O or (2) SD=O
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TABLE E-8. ZERO-ORDER CORRELATIONS BETWEEN PERFORMANCE
MEASURES ON HANDS-ON TARGET ENGAGEMENT JOB SAMPLE
(FROM BIOGRAPHICAL DATA) FOR TANK COMMANDERS (TC),
GUNNERS (G), AND COMBINED (TCG) SUBSAMPLES

Hands-On Target Engagement

Past
Success at TOT: TOT: TC: G:
Annual Qual HITS TIME TIME TIME

QAVG:TC TC -.129 .042 .033 .038
G -.531 -.673 -.561 -.517
TCG -.292 -.119 -.124 -.041

QAVG:G TC .006 -.004 .047 -.102
G -.125 .367* .272 .398*
TCG -.080 .162 .146 .109

QAVG:TCG TC -.125 .047 .046 .026
G -.313 .284 .164 .371*
TCG -.235 .148 .093 .181

MRQ:TC TC .136 -.027 .080 -.225
G -.791 -.707 -.626 -.420
TCG -.466* -.151 -.074 -.245

MRQ:G TC -.1 ....
G .100 .305 .189 .326
TCG .088 .300 .181 .332

MRQ:TCT TC .128 .010 .102 -.173
G -.625*** -.020 -.099 .164
TCG -.381* .028 .057 -.049

* p .05
** p < .01
***p .001

lImpossible to compute correlation because (1) n=O or (2) SD=O
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