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FOREWORD

The Armor portion of the Soldier Performance Research Project (SPRP) is
an excellent demonstration of how different Army agencies can work together to
solve Army problems. In March 1988, the Commanding General, U.S. Army
Training and Doctrine Camand (TRADOC), directed the U.S. Army Armor Center
(USAARMC) to develop and execute research that would assess the impact of
mental ability on collective Armor combat performance. The results were to be
used to support the TRADOC distribution of quality program. To accamplish
this task, the Office of Chief of Armor formed a Joint Working Group with
representatives from the U.S. Army Armor School (USAARMS), the Test and Ex-
perimentation Cammand (TEXCCM), Armor and Engineer Board (ARENBD), and the
U.S. Ammy Research Institute for the Behavioral and Social Sciences (ARI). As
can be seen, the cambined expertise of these organizations resulted in a
strong piece of research arxd a strong report.

The ARI Fort Knox Field Unit’s SPRP assistance was provided as Technical
Advisory Service to USAARMC. The results of the research were briefed to the
Assistant Cammandant, USAARMS, and were provided to the TRADOC Deputy Chief of
staff for Resource Management in May 1989. In addition, the Operational Test
and Evaluation Agency (OTEA), the TRADOC Analysis Cammand (TRAC)~-Forts ILeav-
ermorth and Monroe, and the TRADOC Cohort Task Force are using the methodology
ard results. While this report demonstrates the Fort Knox Field Unit’s on- .
going assistance to the Armor Center, it also well represents ARI’s research’
efforts to 1dent1fy the skill requirements and determinants of effective
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SOLDIER PERFORMANCE RESEARCH PROJECT: ARMOR FIEID AND SIMNET TESTS

EXECUTIVE SUMMARY

Requirement:

The Cammanding General, U.S. Armmy Training and Doctrine Command (TRADOC),
wants to ensure that soldiers have the necessary skills and abilities to maxi-
mize the capabilities of the high~tech weapon systems being developad and
fielded, and in particular, the $2.5 million M1 tank. As part of the Soldier
Performance Research Project (SPRP), the Armor portion was conducted in two
phases to provide a rigorous assessment of the cognitive skill requirements of
first~ and secornd-term armor crewmen. The Phase I Armor SPRP demonstrated the
effects of initial-entry training (Graham, 1989). The results showed that
mental category IV soldiers performed at 73% of the level of category I & II
soldiers in similated tank qunnery.

The Phase II Armor SPRP, reported here, focused on command, control, and
cammmnication (C3) performance and tested the collective cambat skills of
reconstituted tank crews selected from U.S. Armor units. Specifically, the
parpose of the research was to evaluate the effects of mental ability on the
performance of armor crews in both a high carbat realism field exercise ard a
platoon tactical exercise in the Similation Networking (SIMNET) system.

Procedure:

The SERP tested 120 19K (Ml) Tank Commanders (TC) and 120 19K drivers
from five Continental U.S. (OONUS) divisions., Test surrogates were used for
the qumners and loaders. TCs and drivers were systematically paired as a
function of four mental category groups as determined by the Armed Forces
Qualification Test (AFQT); the four groups were I&II cambined, ITIA, IIIB, and
IV. The primary experimental design for the field and SIMNET tests was a
4 x 4 factorial design with factors of TC ard driver mental category (I&II,
ITIA, IIIB, ard IV). The soldiers were selected by name from the five CONUS
units using specific selection criteria.

The SPRP field test consisted of a high cambat realism single tank
tactical exercise, which evaluated the speed and accuracy of each tank crew in
canbat-related skills. The test was based on a third day of the war scenario
in which reconstitution of crews is necessary and was conducted on a 15 kilo-
meter course at Fort Knox, KY. The test began at a Brigade Support Area where
the crew was required to prepare its tank for canmbat, including precambat
checks and entering data into the Ml ballistic camputer. The crew then pro-
ceeded through the course during which they encountered a mmber of engage-
ments with opposing force troops. _Performance measures included the speed and
accuracy of cammand and control (C?) and combat reporting.
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The SIMNET test evaluated the performance of tank crews within the
context of platoon tactical gqumnery ergagements. The tested crew in the
SIMNET test served as a wingman to the platoon sergeant. During the test the
platoon sergeant and later the platoon leader were killed. The tested crew
thereby acquired additional combat responsibilities as the SIMNET test pro-
gressed. Similar to the field test, the SIMNET test assessed the speed and
accuracy of the crews to shoot, move, and camumnicate. Included were situ-
ations that required the crew te call for and adjust indirect fire and decode
grid coordinates.

Findings:

The results of the field and SIMNET tests showed cambat effectiveness to
be clearly related to the mental ability of both the TC and driver. Differ-
ences in performance as a function of mental ability were not only found for
the overall performance measures, but also for precambat, (':2, coamunications,
call for fire, grid coordinate determination, and encoding/decoding tasks.
Analy-ses of the field test speed/accuracy camposite showed that crews with
Cat IV TCs performed at 67% of crews with Cat I&II TCs. The results also
found little difference between the performance of Cat I&II and Cat IITA
crewmen.

The results also showed that mental ability affects the collective per~
formance of the crew, not just the performance of individual tasks. Correla-
tion and regression analyses demonstrated that the mental categories of both
the TC and driver were related to crew performance, with TC and driver AFQT
scores accounting for 19% of the test variance. The effects of mental ability
for the TC and driver were also fourd to be additive, i.e., the more smart
crewmen in a tank, the better the performance of the tank. The regression
analyses also faund that the Skiils Qualification Test (SQT) scores were
highly correlated with performance on the Armor SPRP tests. Together, AFQT
ard SQT predicted 30% of the SPRP variance.

The Armor SPRP tests, taken together, demonstrated roughly a 25% dif-
ference between the cambat effectiveness of Cat I&IT and Cat IV crews. Given
that the United States is investing $2.5 million with each tank it gives an
Armor Crew, a 25% decrement in performance is costly. The effects of mental
ability are even more dramatic when the SPRP results are considered as combat
miltipliers. Relative to the performance of Cat I&II crewmen, Cat IVs bore-
sighted at 45%, hit targets at 73% (Phase I), performed with a speed of 81%,
effectively called for fire at 67%, and reported accurate grid coordinates at
55%. Given that cambat is a series of battles in which these tasks must be
performed over ard over, the cumilative effects of mental ability are
substantial.
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Utilization of Findings:

The results have been given to the TRADOC, Deputy Chief of Staff for
Resource Management, the Office of the Deruity Chief of Staff for Personnel,
and the U.S. Army Armor Center. The results are being used to support the
TRADOC distribution of quality program and to document the skill requirements
of successful armor cambat performance.
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SOLDIER PERFORMANCE RESEARCH PROJECT: ARMOR FIELD AND SIMNET TESTS

INTRODUCTION

The Armor force with itshﬂAbranstarﬂ{oonti:mestogmmreso-
phisticated and lethal. Despite the technological advarces in hardware, the
effectivencss of weapon systems is directly determined by the skills and
resourcefulness of the Armor crewmen. Furthermore, the success of Armor
tactical operations requires mentally alert soldiers who can seize and hold
the initiative on an increasingly camwplex battlefield. If the Army is to
maximize the effectiveness of the Armor force with its $2.5 million tank, the
Army must maximize the skills of its Armor crewmen.

The research reported here is part of a larger effort directed by the
chrm\animgGeneral (0G), TrammgarxiDoctrmeCam\and (TRADOC) , to ensure that
the best soldiers are operating and maintaining the high-tech weapon systems
in the Army inventory. The goal of the Soldier Performance Research Project
(SPRP) is to conduct more rigorous tests and analyses of the cognitive skill
requirements of first- and second-term soldiers. The SPRP results will be used
to help determine the Army's aggregate recruiting quality needs and the TRADOC
distribution of quality requirements.

The crux of the SPRP was to determine whether soldiers with high mental
abilities do, in fact, perform better on cambat tasks than soldiers with lower
mental abilities. The main consideration is that soldiers with higher mental
abilities cost more to recruit than do soldiers with lower mental abilities.
The additional costs are due to a musber of factors, including enlistment
bonuses and the Army college furd.

The critical question is whether it is cost-effective to recruit smarter, 1
albeit more costly, soldiers. If there is little difference in performance as :
a function of mental ability, the Army would be better off spending its
limited funds on other programs. On the other hand, if cambat performance and
weapon system effectiveness are significantly enhanced by high ability
soldiers, recruiting quality soldiers could be the most cost-effective
strategy.

The question is difficult because soldiers, in the present case 19K Ml
tank crewmen, are required to perform hundreds of tasks under a variety of
conditions. Clearly, mental ability is not going to be related to performance
of all tasks all of the time. To cover as many Armor tasks as possible, the
Armor portion of the SPRP included two phases. The two phases sampled various
aspects of the armor crewman task damain and tested soldiers at different
points in their enlisted careers. The first phase examined the impact of
soldier quality on the gunnery performance of soldiers enrolled in Armor One
Station Unit Training (OSUT) (Graham, 1989).

The secord phase, reported here, tested the collective cambat skills of
reconstituted tank crews using first- and second-term soldiers from U.S. Armor
units. Two separate tests were administered including a high combat realism
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Fi 1d exercise and a p'atoon tactical exercise in the Simulation Networking
(SIMNET) system.

Assessirg Mental Ability

All soldiers enlisting in the Armed Services are given a standardized
paper-and-pencil test, the Armed Sarxvices Vocational Aptitude Battery (ASVAB).
The ASVAB contains ten cognitive suktests which are canbined to form a mumber
of compcsites. One camposite, the Armed Forces Qualification fest (AFQT), is
used by the Army to classify soidiers into mental categories. The General
Techaical (GT) camposite score can also be used to determine mental category.
The speciiic categories vsed in the SPRP are I & II combined, IITA, IIIB, and
IV. As a note, the Ammy cannwt, by law, enlist category V's nor more than 20%
cateyo.y IV's in an accessicn year. Table 1 shows the breakdown of mental
categories kv 20T parcentiles, GT scures, and estimated reading levels.

Tabla 1

Mental Categories as Determined by ASVAB Camposite Scores

Mental AFQT GT Reading
Category Percentile Score Grade Level

I 93~100 129-155 12.7-12.9
1T 65-92 110-128 10.6-12.6
I1'A 50-64 100~109 9.3-10 %
IIIB 31-49 90-99 8.1~9.2
v 10~30 75-89 6.6~5.0
v 1-9 52-74 3.4-6.5

Mental Ability and Armor Performance

In the past decade, various research efforts have examined the rela-
tionship between mental ability and Armor performance. For the most part,
soldier quality has consistently correlated with the performance of tasks
other than live-fire gumnery. The live-fire gunnery results have, however,
ranged from very strong relationships to no relationship.

ILive~fire qunnery performance. Eaton, Bessemer, and Kristiansen (1979)
identified several ASVAB measures which correlated with driving and gunnery
performance of OSUT soldiers. These relationships did not, however, cross-
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validate to solidiers in Table of Organization and Equipment (TO&E) units in
Eurcpe. In particular, none of their predictors correlated with live-fire
Table VIII performance fired at Graferwoehr, FRG.

Wallace (1982), in a study coammonly referred to as the Gideon report,
analyzed the firing results from the 1981 Canadian Army Trophy (CAT) com-
petition in Graferwoehr, FRG. He correlated the AFQT scores of TCs on the
American team with thelr crew's live-fire qunnery scores and obtained a
correlation of .74. He concluded that the TCs mental ability was a strong
predictor of crew performance, to such an extent that it apparently could
campensate for low mental abilities of gqunners. The results were, however,
based on an extremely small sampie (N=13).

The U.S. Military Academy (USM4), West Point, produced a report by
Scribner, Smith, Baldwin, and Phillips (1984) that showed mental category to
be highly related to live-fire gunnery performance on Table VIIT fired at
Grafermoehr. Based on their analysis of 1131 M1 and M60 series crews; they
estimated that category I TCs and qunners performed approximately 20% above
category IV pairs with the Ml tank and 75% above category IV pairs with the
M60 series tank. They interpreted these data as showing that the operation of
the M1 fire control system in a fully operational mode helped to egualize the
negative effects of lower mental abilities. They suggested, however, that
when the ..". vas required to fight in a degraded operational mode, the effects
of AFQT would likely be even greater than the difference between the M1 and
M60 series tanks.

The Scribner, et al. (1984) paper has stirred same controversy, largely
because other researchers, have failed to find such a relationship between
mental ability and live-fire tank qumnery performance. Subsequent to the USMA
report, for example, the Office Chief of Armor (OCOA) analyzed the FY85 and
FY87 Table VIII firing data from Graferwoehr and found no correlation between
performance and AFQT (Cisco, 1985; leet, 1987). In the latter case, the data
were sent to the USMA for assistance in analysis. Hoffman (1989) analyzed
FY87 Grafenwoehr Table VIII firing data and found only very small correlations
between ASVAB scores arxl Table VIII performarce.

More importantly, Hoffman's (1989) examination of the Grafermoehr Table
VIII data base revealed a rumber of psychametrically disturbing relationships
among the live-fire scores. Day scores (VIIIA) were not related to night
scores (VIIIB), i.e., had a zero correlation. First target hit rates were not
related to second target hit rates. Performance on offensive engagements was
not related to performance on defensive engagements.

Hoffman (1989) attributes theses findings, in part, to the distribution of
Graferwoehr Table VIII scores being truncated at both ends. At the top end,
there are a mmber of crews that receive the maximm number of points (1000).
At the lower end, the effects of the GO/NO GO standard are apparent, as there
is a sharp drop in the frequency of scores at the passing criterion (700).
Furthermore, the Grafenwoehr Table VIII data base is contaminated in that
crews can re-fire one or more engagements for which the database does not
distinguish re-fired engagements from first run engagements. For example, one
Crew may score 750 on their first amd only run, while another crew may re-fire
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t}a‘eeofmetenengagareztstm'eetimesardmultinascoreofBSO. Urnder
these conditions, it is impossible to determine which crew was superior.

In light of Hoffman's (1989) research, it is not surprising that past
analyses have typically found no relationship between Table VIIT and mental
quality. Tank Table VIII may very well be a critical link in the Armor
training and evaluation process. This does not mean, however, that Grafen-
woher Table VIII data are appropriate criteria for individual difference
analyses or training effectiveness analyses. The psychametric properties of
the data suggest otherwise.

The positive relationship reported by Scribner et al. (1984) reflected a
special Table VIII testing situation. The live~fire scores resulted frum a
newly built Table VIII range on which none of the crews had previously fired.
The new Table VIII also included revised scoring procedures and tougher
standards that produced greater variability in the scoring.

Simulated gunnery performance. High-fidelity tank gunnery similators such
as the Institutional-Conduct of Fire Trainer (I-COFT) have begun to be used as
alternatives to live-fire testing. TC and gunner controls on the M1 I-COFT
are virtually identical to those in the actual tank, making the I-COFT
analogous to flight simulators used in military and commercial training.
vhile not a camplete substitute, device-mediated I-COFT tests offer certain
advantages over other hands-on performance tests. These include standardized
administration and scoring, and the capability of inexpensively building
longer tests with varied target conditions. Research evaluating the reli-
ability of testing on the Unit-Conduct of Fire Trainer (U-COFT) has fourd
test-retest reliability coefficients which exceed .80 (Graham, 1986).

In Phase I of the Ammor SPRP, Graham (1989) used an I-CCFT test to
evaluate the effects of mental ability on the ML gqunnery performance of 19K
OSUT soldiers. Five hundred forty-seven OSUT soldiers were given a 35
engagement tank gunnery test on the I-COFT which included offensive amd
defensive engagements fired in normal and degraded operational modes.
Soldiers with higher mental ability were faster and more accurate on the I-
COFT test than were soldiers with lower mental ability. Specifically, mental
category I & II soldiers hit 14% more targets than category IV soldiers and
fired two seconds faster.

The effects of mental ability were relatively the same for both the nomal
and degraded mode exercises which suggests the same basic skills underlie
normal and degraded mode performance. The test scores were also used as
parameter estimates in a soldier performance model based upon lanchester-type
combat attrition models. Analyses based on the soldier performance model
indicated category IV soldiers performed at 73% of the level of category I &
II soldiers. At $2.5 million per M1 tank, the analyses showed that category
IV gunners required an additional $938,000 worth of tanks to make them equal
to category I & II.

Command and control (C2) performance. Several research efforts have found
a relationship between mental quality and non-qunnery Armor performance.
Tziner and Eden (1985) manipulated the composition of three-man Israeli tank
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crews by high and low mental ability and motivation. Following two imonths of
intensive activity, unit commanders canpleted subjective performance rankings
of eight subordinate crews. The results showed an additive effect of mental
ability, i.e., the more high ability soldiers in the crew, the better the
pexrformance.

Pexhapsmremtarastmgwasﬂ:emtemctlmanongﬂxeabultylevelsof
the three crew pos:.tmns Crews canposed of three high ability soldiers were
ranked more effective than expected, while crews camposed of three low ability
scldiers were ranked less effective than expected. Based on this result,
Tziner and Eden suggested the most effective crew cambinations would be a
majority of high-low-low crews with the rest being high-high-high. This
allocation strategy avoids the disproportionate low productivity of the low-
low-low ability cordition, while leaving same of the highs for the most.
productive high-high-high ability crews.

Black and Mitchell (1986) found a strong relationship between AFQT and
performance on an Ml computer panel test. They constructed a general abili-
ties camposite from scores on three tests: entering data into a similated M1
camputer panel, executing the M1 computer self-test, and tracking. The
general abilities camposite correlated .49 with AFQT for the 123 Ml gumners
drawn fram five battalions. Their data also showed that while mental category
I to IIIA personnel camprised only 66% of the total sample, those soldiers
accounted for about 90% of the scoring on each of the three tests. Further-
more, while the category IV personnel made up 20% of the sanple, they con~
tributed less than 4% scoring on each of the three tests.

Graham (1987) also found mental ability to be related to the command,
control, and cammunication (C3) performance of M1 TCs during single tank
tactical exercises on the Simulation and Cambined Arms Trainer (SIMCAT). The
TCs were split into high and low ability groups based on their GT score.
Significant differences in performance as a function of GT were found on
mumercus task measures including: accuracy of cambat reports, mmber and
accuracy of fire camands, decoding and plotting minefield coordinates, and
the calling and adjusting of indirect fire. Regression analyses showed that
the effects of mental ability greatly cutweighed the effects of experience.
This latter finding is consistent with similar analyses reported in Scribner
et al. (1984).

Purpose of Armor SPRP: Phase IT

The Phase I Armor SPRP demonstrated the effects of mental category on the
individual qumnery pe.rformame of soldiers enrolled in initial-entry training.
Phase II was designed to examine the effects of mental category on the collec-
tive performance of first- and second-term Armor crewman with the emphasis on

performance. Specifically, the purpose of the research is to:

1. Evaluate the effects of mental category on the performance of armor crews
in a high cambat realism single tank tactical Field exercise.

2. Evaluate the effects of mental category on the performance of armor
crews in a SIM'ET platoon tactical exercise.
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3. Examine the relationship between SPRP performance and existing predictors
and nmeasures of Armor performance.

METHOD
Participants

The SPRP tested 120 19K Tank Commanders and 120 19K drivers from five
Continental U.S. (OONUS) divisions. Of the TCs, 46 were Sergeants (SGT), 71
were Staff Sergeants (SSG), and 3 were Sergeants First Class (SFC). Five of
the drivers had the rank of Private First Class (PFC), 110 of Specialist
(SPC), ard 5 of SGT. Approximately 130 support personnel were required to
construct and execute the Armor SPRP Field and SIMNET tests.

Design

The SPRP Field and SIMNET tests were designed tc assess the impact of tank
crewman mental category on the collective performance of the four man Ml tank
crew. Four mental categories groups were used: I & IT combined, IIIA, ITIB,
and IV. Two crew positions were examined in the current research, the TC and
driver. Test surrogates were used in the cother two crew positions as gunners
and loaders. The loader and gunner surrogates simplified the design by
reducing the mmber of mental category combinations, i.e. 42 rather than 44,
The TC ard driver were selected as the tested crew positions because they
represent first- and second-term soldiers.

The primary experimental design for the Field and SIMNET Tests was a
randomized 4 X 4 factorial design with between subjects factors of TC mental
category (I&II, IIIA, ITIB, and IV) and driver mental category (I&II, IIIA,
IIIB, ard IV). The level of measurement was the performance of the tank crew.

Soldier Selection Procedures

Unit rosters were dbtained in advance from the five supporting Forces
Camand (FORSCOM) units which indicated, for the majority of cases, the
soldiers current duty positions. These rosters were merged with the Enlisted
Master File (EMF) and sorted by mental category. The soldiers were then
selected, by name, fram each of the five units. In cases where the selected
soldiers could not participate, subsequent, by name, selections were made.
Four of the divisions provided 25 TC/driver pairs with the firfth unit provid-
ing 20 TC/driver pairs.

Selection rules were established to ensure the counterbalanced assigrment
of soldiers. First, an attempt was made to select an equal number of TCs ard
drivers from each of the mental categories from each division, Second, TCs
were selected such that the ranks of SSG and SGT were maintained at a 2:1
ratio. Third, TCs and drivers were paired in such a way as to systematically
£ill the 16-cell (4 X 4) design. The result was that no one unit provided a
Cisproportionate mmber of crews to any cell. This procedure was adopted as
an attempt to counterbalance the effects of unit training. Fourth, for
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logistical reasons, TCs were paired with drivers from the same division, with
the restriction that they oould not be fram the same tank crew.

FIEID TEST
Description

The SPRP Field test consisted of a high cambat realism single tank
tactical exercise which evaluated the speed and accuracy of the tank crew
performarce. The scenario was developed in the context of the third day of
the war, when reconstitution of tank crews ‘s necessary. The course extended
approximately 15 kilometers primarily withi: the Wilcox Range area of Fort
Knox, KY. While the course and its events appeared continuous to the tested
crew, it was constructed as a series of stations. A brief description of each
station is presented below. For a more camlete description of the stations
and test procedures, refer to Apperdix A, extracts from the Armor and Engineer
Board's Test Design Plan (Cowles and Troutman, 1989).

Station 1. Brigade Support Area (BSA)- The first station replicated, as
nearly as possible, a BSA deep within a combat enviroment. The tactical
station covered several acres and included organizational maintenance assets,
refueling trucks, a small arms repair tent, and was protected by concertina
wire and armed cuards. At the BSA the TC was given an operations order
(Appendix B) and told to prepare his M1 tank for cambat. The crew was
reg .ired to conduct preventive maintenance checks and services (PMCS), upload
vaiicle stores, refuel, boresight the main gun, and enter data into the
ballistic camputer.

Station 2. Surprise Engagement with Disabled T-72 and T-72 in Overwatcn -
At a designated point on the course road, the loader (a test surrogate)

identified two mock Soviet tanks at approximately 1600 meters, one disabled
and one in overwatch with its main gun pointed in the direction of the tested
tank. The tank crew was required to engage the most dangerous target first,
execute acceptable cambat driving, and send a spot report on the radio which
included the grid coordinates of the enemy vehicles. Throughout the test, the
tested tank and OPFOR vehicles fired blank Boffman charges. The OPFOR
vehicles similated being hit by using smoke grenades.

Station 3. Antitank Guided Missile (AT®%) Ambush in a Minefield -~ As the
tank entered a cleared lane in a friendly mirefield, it was engaged by an ATGM
fram a partially concealed BMP. The station was designed to increase cog-
nitive workload by requiring the crew to attend to the minefield and the AT&M
att -k simultanecusly. The TC was required to direct the driver through the
minefield, issue a fire command, and contimie to evaluate the situation until
the engagement was resolved.

Station 4. Meeting Engagement with Enemy Stragglers - Ioader Killed - At
this station, the tank crew acquired three eremy soldiers at approximately 40
meters who engaged the tank with automatic rifle fire. The crew had to direct
machine gun fire on the enemy soldiers. During the engagement the loader was
killed, which was similated by squirting artccial blood fram a tube attached
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to the surrogate's neck. The crew then had to evacuate the loader's body,
reconfiqure as a three-man crew, and issue a proper casualty report to higher
headquarters.

Station 5. Military Police (MP) Traffic Control Point (TCP) - As the tank
approached the TCP, the crew had to recognize the MP as friendly, issue a
proper challenge, and identify the tank's correct location on the map.

Station 6. Meeting Engagement with T-72 and BMP at Short Range - The TC
had to engage miltiple targets from a three-man crew configuration. The
scenario was scripted such that the tank did not receive a first round hit on
the initial target. The TC needed to recognize that the T-72 had not been
killed, and re-engage. 2= with each of the engagements, the TC had to send a
spot report including the grid coordinates of the destroyed targets.

Station 7. Autamatic Weapons Ambush - TC and Gunner Killed - The tank was
ambushed with autamatic weapons fire by a. enemy infantry squad. The gumner
(test surrogate) pulled the TC's commo cord and held a card up which indicated
he had been killed. The driver then became the only surviving crew member
and, on his own initiative, had to move the tank out of the kill zone,
determine crew status, and sukmit a report indicating casualties and the
vehicle location.

Station 8. End of Course - As the driver proceeded to the release point,
he was stopped by test controllers and asked to show his location on the map.
The crew was then taken to a debriefing tent where each of the stations was

Tasks

Each event in the Field test was patterned after the Tank Tactical Tables
in FM 17-12-1. The task lists for each station and the scoring criteria
checklists were based on the scoresheets for: (a) the tactical tabies in ™M
17-12-1, (b) The Tank Crew Gunnery Skills Test (TOGST) contained in FM
17-12-1, and (c) the tank platoon Standard Operating Procedures (SOP) hand-
book, which was given to each tank cammander on the night prior to his Field
test. The task lists for each station and the scoring criteria were approved
by the Weapons Department and the Comand and Staff Departwent, U.S. Ammy
Armor School (USARRMS), Fort Knox, KY. Tabie 2 shows the stations and the
representative tasks for each.




Table 2

Field Test Stations with Representative Tasks

Station

Representative tasks

1‘

2.

Brigade Support Area

Surprise Engagement with
Disabled T-72 and T-72
in Overwatch

Antitank Guided Missile
(ATGM) Ambush in Minefield

Meeting Engagement with

Eneny Stragglers:
Ioader Killed

Military Police Traffic
Control Point

T™~72 ard BIP at Short
Range

Use technical manual for PMCS
Prepare weapon stations

Troubleshoot induced malfunctions

Enter/check data in ballistic
canpx.zter )

Boresight main gun

Refuel

Brief crew

Rehearse crew drills

Decode and plot minefie. 1 coordinates

Engage most dangercus target

Issue proper fire coammand

Execute cambat driving

Submit spot report

Determine grid coordinate of targets

Direct driver through minefield
Issue proper fire cammand

Execute cambat driving

Submit spot report

Determine grid coordinate of targets

Issue proper fire command

Execute crbat driving

Reconfigure as a three-man crew
Submit spot report

Determine grid coordinate of targets
Submit casualty report

Recognize MP as friendly
Issue correct challenge
Identify location on map
Evacuate dead crewman

Issue proper fire cammand

Ergage target from three-man crew
Issue subsequent fire command
Submit spot report

Determine grid coordinate of targets




Station Representative tasks
7. Autamatic Weapons Ambush: Execute cambat driving
TC and Gunner Killed Submit spot report

Determine grid coordinate of targets
Submit casualty report

8. End of Course Issue correct challenge
Identify missicn
Identify location on map

Task Clusters and Task Cluster Composites

The Field test scoring checklist is included as Apperdix C. As can be
seen, the checklist contains 125 Yes/No items which correspond to the tasks at
each station. For those tasks with subtasks, all subtasks had to have been
conpleted to receive an overall 'YES'. The exception was for those subtasks
that included an -OR-, in which case only one of the subtasks had to have been
corpleted to get an overall 'YES'. The Yes/No items were categorized into 18
task clusters by analysts from the Armor School. The cluster codes are also
included in Appendix C. Table 3 lists the 18 task clusters along with the
cluster codes ard a brief description of each.

Table 3

m e Gl

Field Test Task Clusters with Description

Task Cluster Code Descripcion

i. Uses ™ (-i0) for DASH10 Uses Technicel Manual for
S precperational checks

2. Preparation of Weapon S Prepares, inspects, and tests weapons
Stations ard sights

3. Troubleshooting TS Identifies/corrects induced

malfunctions in turret

4. Enter/Check Ballistic BRC Conducts computer self-test, indexes

Camputer Data proper vaiues into canputer




Task Cluster Code Description
5. Boresighting Main Gun BORE Boresights main gun to Armor standard
{(+/- .3 mils)
6. Vehicle Ioad I0AD Ensures correct load of ammo, fuel,
oil, water, and food
7. Issuing Proper Fire FC Gives camplete doctrinally correct
Tamands fire command
8. Target Engagement TEP Demonstrates proper target engagement
Procedurss procedures other than fire cammards,
e.g., engaging most dangerous target
9. Decoding and Plotting PLOT Correctly decodes ard plots friendly
Map Coordinates minefield coordinates
10. Directing Tank DIRECT Directs driver through minefield
through Minefield while being engaged by ATGM
11, Submits spot Report SPOTREP Submits spot report after each
without Cue engagemant
12. Accuracy of Spotrep SPOTACC Issues doctrinally accurate spot
reports
13. Submits Casualty Report CASREP Submits casualty report when
withaut Cue appropriate
14. Accuracy of Casualty CaSACC Issues doctrinally accurate casualty
Report reports
15. Troop leadirg TiP Briefs crew on mission, conducts
Procedures crew drilils
16. Security SEC Uses proper challenges and passwords
17. Position ILocation PL Reports grid coordinates within
300 meters of actual location
18. Combat Driving (o3} Provides stable platform for firing,

evades missiles as appropriate
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Tre primary performance measure for the Field test was Field Total Test
score which was the mean of the 18 task clusters, i.e., each of the clusters
was equally weighted. Three task camposites were also calculated by taking
the mean of the clusters selected for each camposite. The task cluster com—
posites are shown in Table 4.

Table 4

Field Test Task Cluster Composites

Task Cluster Camposite Task Clusters

Precambat Carposite Uses ™M (-10) for BCS
Preparation of Weapon Stations
Traubleshooting

Enter/Check Ballistic Computer Data
Boresighting Main Gun
Vehicle load

Cammand and Control Composite Issuing Proper Fire Cammands
Target Engagement Procedures
Decoding and Piotting Map Coordinates
Directing Tank throagh Minefield
Cammmications Composite Submits Spot Report without Cue
Accuracy of Spot Report

Accuracy of Casualty Report

Field Test Scoring Procedures

Multiple data collectors iocated across the Field test course recorded
performance data on feeder checklists which were later campiled onto the
scoring checklist (Appendix C}. The majority of the data was recorded by data
collectors located in vans located at the top of Wilcox Range at Cbservation
Post (OP) Alpha. Much of the data resulted fram the monitoring of the tank's
intercam on which the four tank crewmen talk to each cther. This was ac-
camplished by hooking up a jump radio to the intercom system which broadcast
the intercom traffic to OP Alpha. The jump radio allowed OP Alpha to score
most of the command and control tasks, e.g., issuing fire commards and direc-
ting the tank through the minefield. OP Alpha personnel also served as the
unit to which the crew sent all reports, thereby enabling them to score the
radio reports.

The intercom was also monitored by back-up data collectors on the course,
including soldiers in the enemy vehicles. 2An audio tape recording of the
radio and intercam transmissions was made at OP Alpha. The tapes were used to
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verify the accuracy of the data and to add any information that might have
been missed. Other data collectors included hidden ocbservers at the mine-
field, the MP at the traffic control point, and to a very limited extent, the
Jcader and gunner surrogates.

Data collection at the BSA was supervised by the NOO in charge (NCOIC) who
checked, for example, the accuracy of the boresight, data entered into the
ballistic camputer, weapon status, and vehicle load levels. These checks were
ron-cbtrusive and were made after the crew was prepared to pull out of the
BSA. Refer to the Test Design Plan {Apperdix A) for more camplete details
corcerning the data collection.

Six M1 tanks were used daily in the Field test for which 12 surrogates
were trained for the loader and qumner positions. The swrrogate gqumners were
M1 TCs with the rank of SGT or SSG from Fort Knox. The loaders were M1 tank
crewnen with the ranks of PFC and SPC. The surrocgates and data collectors
rehearsed the Field test for two weeks prior to the start of the testing so
that they could perform consistently during the test runs. In an effort to
pramote consistency, visual cues were set up along the course to cue the
precise times the surrogates were to perform certain tasks, such as acquiring
an Opposing Force (OFFOR) vehicle. The testing was conducted from 15 March to
15 April 1989 with eight to nine tank crews being tested on most days.

The soldiers arrived at Fort Knox in groups of 16 and were taken to the
Mt. Eden base camp where they were bivouacked for the night. The soldiers
were given a short briefing describing the cambat scenario and a copy of the
unit SOP to study. In the morning the TCs and drivers were paired. The crews
were taken to the BSA one at a time at one hour intervals where they were
introduced to their loader ard driver. At this juncture, the tested crews
were not aware that the loader and qunner were surrogates. The crew had 90
mimrtes in the BSA to camplete the precambat preparations.

Following the BSA, the tested tank was escorted to a checkpoint where the
crew test fired its weapons and an evaluator checked the decoded ard plotted
minefield coordinates. Throughout the test, response times were recordad
including time to give fire commands and spot reports. The course timing
began when the tank reached a predetermined point in the road where the
surrogate loader identified the two T-72s and ended when the tank reached the
erd of the course.

Following each engagement, OP Alpha gave the crews several mimutes to call
in a report. If the crew did not, OP Alpha cued the crews by saying something
like, "what's going on? We hear qunfire.¥ The coammnication tasks attempted
to independently measure the crews propensity to report and the accuracy of
their reports.

At the end of the curse, the crews were briefed as to what should have
been done along the course. The crews were then taken to a barracks near the
center of post to await the SIMNET test. The move prevented the soldiers that
had campleted the Field test fram talking to incoming soldiers.
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SIMNET TEST

The SIMNET test was designed to test the performance of tank crews within
the context of platoon tactical gunnery engagements. The SIMNET system was
used in lieu of a separate platoon-level field test because of cost con-
straints.

SAMNET Description

The SIMNET system at Fort Knox contains a local area network of cambat
similators which was largely designed as a part-task tactical trainer for
armor and mechanized infantry units. Each Ml tank simulator consists of a
separate module with space for the four tank crewmen. The crew views com-
puter—generated images in the tank siyats and vision blocks, as well as senses
canputer-generated sounds and vibrations. SIMNET can support free play force-
on-force tactical scenarios, in such a way that opposing sides each see their
own side as friemdly, e.g., Mls, and the opposite side as OPFOR, e.g., T-72s.

The SIMNET modules are equipped with intercams and radios to support
camunications within and between simulators. Weapon systems and their
effects are simulated such that similators can kill or be killed. ILogistic
and maintenance functions are also represented such that a similator can break
down or run out of fuel or ammmition. Fire support is controlled from
microcomputer stations collocated with a simulated Tactic.l Operations Center
(TOC) . Data collection capabilities include a Data Logger which maintains a
computer record of activities that occur during a SIMNET exercise and a Plan
View Display (PVD) which provides a graphic map display of activities. For a
more camplete description of the SIMNET capabilities and potential training
applications, refer to the SIMNET Users' Guide (U.S. Army Armor Center, 1989).

Test Description

The SIMNET test was similar to the Field -est in a number of respects,
primarily in that it assessed tiie speed and accuracy of a tank crew to move,
shoot, and commnicate. The tested crew in the SIMNET test served as a
wingman to the platoon sergeant in a platoon tactical exercise, rsther than as
a single tank in the Field test's single tank tactical exercise. Iike the
Field test, the SIMNET test employed surrogate gunners and loaders. The
SIMNET surrogates were different soldiers than those in the Field test. The
SIMNET test took approximately one hour to run. Because only a few of the
soldiers had prior SIMNET experience, the soldiers were given considerable
SIMNET training prior to the testing. A brief description of the training and
of the SIMNET events are provided below.

SIMNET training. The SIMNET training was orvanized into four sections.
First, the crews received a 20 minute classroam orientation which familiarized
the crewmen with the simulator controls, what friendly and OFFOR vehicles
looked like, unique SIMNET terrain characteristics, and differences between
SIMNET and the actual tank. The soldiers were alse trained how to use the
SIMNET map for navigation and how to use the SIMNET communications system.
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Each crew was then taken through a 40 minute familiarization ccurse during
which the crews received hands-on experience with the simiators. During this
phase, the instructors coached the crews through the course and encouraged the
crews to ask questions. The crews maneuvered cross-country, engeged targets
ard were briefed on the effect of running into the river or of hitting ancther
tank.

A 60 mimute formal training period followed during which the instructor
provided limited assistance. ‘The formal training phase began with the crew
occupying a battle position, from which they identified friendly and OPFCR
vehicles, sent spot reports to the platoon leader, and called for and adjusted
indirect fire. The <rew then received a new mission which required them to
navigate to several new positions, report everything observed, and engage all
OPFCOR vehicles.

The crew was then tested on a 30 minute certification course in which they
were requirei to demonstrate proficiency in the areas of navigation, vehicle
identification, and use of the SIMNET cammmnication systems. Those crews who
failed to meet the criteria were given additional training and retested until
they qualified.

There has been same controversy among SIMNET users as to how much SIMNET
familiarization training is necessary prior to tactical training. The three
hour SPRP training program (including breaks) was developed and conducted to
ensure that the crews possessed the level of SIMNET expertise to execute the
SPRP exercise as part of a platoon. That is, the SIMNET test did not require
the tank to navigate cross-coumtry cn its own or to lead a platoon in tactical
operations. More training would undoubtedly be required for those types of
exercises. While not formally evaluated, the SPRP SIMNET training was judged
to be sufficient for the present situation.

Event 1. Prior to the test, the crenv was given an operations order which
is included at Appendix D. The tested tank szrved as a wingman to the platoon
sergeant. Event 1 consistea of a tactical rovad march in which the crew had to
execute various platoon formations and action drills.

Event 2. The platoon formation crossed the line of departure and en-
countered a bridge. The TC was asked to send a spot report which included the
coordinates of the bridge.

Event 3. The platcoon had a meeting engagement with an enemy tank platoon.
The tested tank had to give a contact report, conduct a movement by bounds,
engage the enemy tank platoon, and send a spot report.

Event 4. The platoon was attacked by an AT&M from a BMP. During the
attack the PsSG's tank was destroyed. The tested tank was required to issue a
contact report, conduct a contact drill, engage, and report. Platoon movement
resumed with the tested tank then serving as the platoon sergeant.

Event 5. The crew had to react to an ATGM ambush by issuing a contact
report and fire command. As per unit SOP, the PSG (now the tested tank) had
to send all reports to higher headquarters.
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Event 6. The crew had to react to indirect fire and report.

Event 7. The crew assumed a hasty battle position and engaged a rein-
forced rifle campany as part of the platoon. The platoon leader issued a
depth fire vamand to which the tank had to engage the last tank first and
work forward. The plateoon then engaged a second offensive formaticn, during
which the platoon leader's tank was Adestroyed and the wingman took a mability
kill. The tested crew had to consolidate, reorganize, and report.

Event 8. The campany camander instructed the tank to call indirect fire
on any future targets they might encounter. Upon acquisition of four BMPs,
the crew had to contact the Fire Support Team (FIST) arnd call and adjust
indirect fire. After firing for effect on the BMPs, the tested tank aobserved
a missile oming straight into the driver's vision blocks and was destroyed.

Event 9. The TC was taken from the Ml module and tested on radio authen-
tication challenges and the ability to correctly encode and decode grid
coordinates using the CEOI. Orlgmally, the authentication and encoding/-
decoding testing was to take place during the run, but the pilot test revealed
that these procedures added too much time to the run. Instead, the TCs were
required to write their responses on paper after event 8.

Tasks

The events in the SIMNET test were patterned after events in the tactical
tables portion of FM 17-12-1 and after sitvational training exercises in ARTEP
17-237-10 MIP. The task lists and scoring criteria were based on these
documents, plus the unit SOP that was given to each soldier. As with the
Field test, the task lists and scoring criteria were approved by the Weapons
Departmentandthec:ormﬂandstafl Department, U.S. Army Armor School.
Table 5 shows the SIMNET events along with representative tasks for each.

Table 5

Wl

SIMNET Test Events with Representative Tasks

Event Representative tasks

1. Crew joins platoon as wingman Maintain proper position in fonmations-
Column, Vee, Herringbone
Take overwatch position
Respord to air attack
Send report with grid coordinates
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Table 5 continued

Event

Representative tasks

2.

3.

Cross line of departure
and encounter bridge

Meeting engagement with
enemy tank platoon

. Enemy ATGM attacks formation:

Platoon Sergeant killed

Reaction to AT ambush

React to indirect fire

. Engagements from hasty

battle position:
Platoon leader killed,
Wingman loses mobility

Request and adjust indirect fire

Encode/Deccde grid
coordinates

Execute cambat driving
Maintain overwatch
Send report with arid coordinates

Give contact report
Conduct action drill
Issue fire command
Move bv bounds
Submit spot report

Give contact report
Conduct action driil
Issue fire cammand
Execute cambat driving
Submit Situation report

Give contact report
Execute cambat driving
Issue fire command
Submit spot report

Sulmit report
Give coordinates of fire

Respond to platoon fire command
Issue fire camands

Respond to second offensive attack
Submit situation report

Give grid coordinates

Contact FIST

Request fire

Determine Observer/Target (OT) line
Adjust fire

Fire for effect

Give correct authentication challenge
Encode/decode grid coordinates

17




Task Clusters

The SIMNET test scuring checklist is included as Appendix E. Similar to
the field test, the SIMNET checklist contained 123 Yes/No items. The SIMNET
items were categorized into 11 task clusters, the codes of which are included
in Appendix E. Table 6 lists the 11 SIMNET task clusters with a brief
description of each.

Table 6

SIMIET Task Clusters

Task Cluster Code Description
1. Issues Proper Fire FC Gives camplete doctrinally correct
Carmands fire camand
2. Target Engagement TEP Demonstrates proper target engagement
Procedures procedures, e.g., scans proper
sector, distribution of fire
3. Submits Combat Reports CR Sulmits reports after each
without Cue engagement
4. Accuracy of Spotrep REPACC Gives doctrinally accurate canbat
reports
5. Radio Cammnications RC Uses proper radio procedures, e.d.
correct call signs, authentications
6. Contact Reports QON Issues camplete contact reports
7. Call for Fire CFF Includes correct elements when calling
Procedures for fire
8. Call for Fire CFFACC Destroys target after no more than
Accuracy five adjustments
9, Encoding/Decoding ENC Correctly encodes and decodes grid

coordinates using (01

10. Position Location PL Reports correct grid coordinates
and cardinal directions, maintains
prover gun tube orientation

11. Cambat Driving cD Mairtains position in formations,
evades missiles
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Like the field test, the primary performance measure for the SIMNET test
was SIMNET Total Test score which was the mean of the 11 task clusters. Also
like the field test, three task composites were calculated. The ¢2 Camposite
contained task clusters one and two, the Commo Camposite contained task
clusters three through six, and the Call for Fire Camposite comtained task
clusters seven and eight.

SIMNET Test Scoring Procedures

The SIMNET data were gathered from several sources. As with the field
test, the majority of data came from the monitoring of the tank intercom and
from the radio transmissions to higher headquarters. A data collector,
located at the SIMNET test Tactical Operations Center (TOC), recorded respon—
ses based on crew canmunications. Also, located at the TOC was the Plan View
Display (PVD) which displayed a birds-eye~view of the battlefield, including
the location of all elements, firer-target pairings, and the orientation of
hulls and tarrets. A second data collector gathered performance data from the
wD.

A third control device at the TOC called a shadow box contained four
visual displays which paralleled the tested driver's three vision blocks and
the tested TC's center vision bklock. A third data collector was able to
record performance data based on what the crew was viewing. Following the
runs, the SIMNET Datalogger was used to analyze certain aspects of the crew's
performance. For example, a plot was made of the platoons movement which
showed whether the tested tank maintained the proper position in the various
formations. Data fram the four sources were canpiled onto the SIMNET scoring
checklist (Apperdix E) by the authors. Because the pace of the SIMNET test
was largely determined by the speed of the platoon leader, a test surrogate, a
total SIMNET time was not collected.

Adnministration Procedures

The SIMNET training and testing were organized by groups of three crews in
four hour blocks. Three crews were simultanecusly trained while another three
crews were being tested one crew at a time. The three crews who canpleted the
field test in the morning were given the SIMNET training that afternoon and
then tested the following morning. The remainder of the crews were trained
and tested the day following the field test. For scheduling ease, the crews
were tested on the Field ard SIMNET tests in the same order. The order had,
however, been counterbalanced with respect to the mental category groups.

Training Background Questionnaire

Atrammbadcgmnﬂqtmtlmue (Appendix F) was administered to the
soldiers prior to the SIMNET test. The questionnaire was designed to collect
information about the soldier's background amd recent unit training exper-
iences. The first section collected information on the soldier's current
status, e.q., duty position, and formal training experiences, e.g., amount of
sumlator training and whether the soldier had attended the Basic Noncommis-
sioned Officers Course.
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The second section asked for information regarding the soldier's unit
training participated in during the last year. The training events listed
were those thought to relate to the tasks and events that would be encountered
during the Field and SIMNET tests. Soldiers were asked to indicate whether
they had participated in an event, their M1 duty position during that event
ard the lerngth of time since the event.

An algorithm was created to quantify the recent unit .raining experiences.
For each event the soldier had participated in, the relevancy of Ml duty
position was evaluated. For example, TCs had to have served as TCs ard
drivers as drivers for the event to be caunted as relevant. For each relevant
event, the amount of time since the event was recoded as follows: 1 month or
less equalled 5; 2 to 3 months equalled 4; 4 to 6 months equalled 3; 7 to 9
months equalled 27 10 to 12 months equalled 1; and 13 months and above
equalled zero. A recent training metric was then calculated for each soldier
by suming the relevancy/recency scores.

Following the SIMNET test, the soldiers were asked to write what they
liked and disliked about the SPRP Field and SIMNET tests.

RESULTS
Field Test

Total Score. Performance on the SPRP field test was highly related to the
mental categories of the crewmen. Table 7 shows the mean field test Total
Score for the TC and driver mental category groups. The mean Total Score for
the TC groups is also shown relative to the performance of mental category I &
ITI TCs. Recall that the field test Total Score resulted from an equal weight-
ing of the 18 task clusters. The means for the field and SIMNET task clusters
by mental category groups are included as Apperdix G.

An Analysis of Variance (ANOVA) revealed that the main effect for TCs was
significant, F(3,116) = 5.27, p<.002, while the main effect for drivers
approached significance F(3,104) = 2.35, p<.08. A Newman-Keuls post hoc test
indicated that Cat I&II and IITA TCs were more accurate than Cat ITIIB and IVs
(p<.05).

Table 7 shows that Cat T&II and IITA TCs performed virtually at the same
level and that Cat IV TCs performed at only 81% of the level of Cat I&II TCs.
The performance of crews as a function of the driver's mental ability is
scamewhat less straightforward. Nevertheless, the crews with Cat I&II drivers
had the highest scores while the crews with Cat IV drivers had the lowest
scores. As a reminder, the experimental design systematically paired the TCs
and drivers by mental categories. This means, for example, that the mean
score for Cat I&II drivers is fram crews with nearly equal mumbers of Cat
I&II, IIIA, IIIB, and IV TCs.
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Table 7

Field Test Total Sccres by Mental Category Groups

Mental Category

I&IT ITIIA II1IB v
C .53 .52 /6 .43
(n=32) (r=27) (r=32) (r¥=29)
Driver .52 .47 .50 .45
(n=32) (n=28) (r=30) (r=30)
Relative to
Cat I&II TCs 100% 98% 87% 81%

As reflected in table 7, the effects of TC mental ability had a larger
influence on field test performance than did driver mental ability. This is
to be expected since the TC is primarily responsible for the performance of
the tank and crew. In addition, the majority of the field test tasks directly
assessed what the TC said and did. The effects of the TC and driver mental
ability were, however, found to be additive. The higher the mental category
of either crewman, the better the performance tended to be. The ANOGVA
substantiated the additive effect by finding a zero interaction between TC and
driver mental ability, F(92,104)=.30, p<.98. No significant interactions of TC
and driver mental ability were found in any of the SPRP analyses.

Table 8 shows the mean field test performance of the 16 TC/driver mental
category canbinations relative to the performance of Cat I&II/Cat I&II crews.
As can be seen, Cat IV/Cat IV crews performed at 72% of the Cat I&II/Cat I&II
crews.
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Table 8

Relative Field Test Score bv TC and Driver Mental Category Groups

T Driver Mental Category
Mental
Category I&IT IIIA ITIB v
I&II 100% 89% 93% 86%
(re=9) (r5) (r=9) (n=8)
IITIA 95% 93% 93% 82%
(r=8) (re7) (n=6) (r=6)
IIIB 89% 77% 81% 79%
(r=8) (r=7) (r=9) (n=8)
Iv 81% 70% 86% 72%
{(re7) (r=8) (n=56) (r=8)
Task Cluster ites. The szne ; sttexn of mental category effects was

found for the three field test task cluster cawposites. Table 9 shows the

means for the Precambat Composite.

a function of the TC mental categiry, F(3,1iC4¢
main effect was found for driver mental categury nor an interaction.

Table ¢

Field Test Precambat Cawposite by Mental Category Groups

=n ANGVA showed that performance varied as
= 3.07, p<.03. No significant

Mental Category

I&IT IITA IIIB v
C .53 .48 .46 .37
Driver -47 .46 .48 .45
Relative to
Cat I&II TCs 100% 90% 87% 70%




The Precambat composite assessed the crew's ability to prepare the M1 tank
for conbat. The composite contained a muber of tasks which generally would
be thought to correlate with mental ability, e.g., relatively camplex pro-
cedural tasks, troubleshooting, and working with the ballistic camuters. The
TC was the key individual in the conduct and supervision of these tasks, so it
is not surprising that the driver's mental ability did not discriminate
pexrformance.

The M1 tank with its caxp:terl‘.ed fire control system is simpler to
opetate than previous tanks, given that the system is properly initialized and
maintained. If, however, bad values are entered into the ballistic camputer
cr the main gun is improperly boresighted, the M1 fire control system will
calculate incorrect ballistic solutions. A fired round will then miss the
target even when the gunner has a perfect sight picture and all other pro-
cedures are performed correctly. Table 9 shows that Cat IV TCs performed at
70% the level of Cat I&II TCs cn this highly critical set of tasks. For
boresighting alone, (refer to Appendix G), Cat IVs correctly boresighted to
the 2rmor standard only 45% as often as Cat I&IIs.

Performance on the C2 Camposite is shown in Table 10. An ANOVA found
performance to vary as a function of driver mental ability, F(3,104) = 2.92,
p<.04. Differences by TC mental ability approached significance, F(3,103) =
2.54, p<.06. The C2 Camposite assessed the crews ability to engage targets,
excluding qunnery per se. The C2 Camposite also measured the crews ability
to negotiate battlefield abstacles and to decode and plot map coordinates.
Of particular interest was the task cluster "Directing Tank through Mine-
field", because the cluster measured performance under increased cognitive
load. Recall that the TC had to direct the tank thrcugh the minefield while
being engaged by an AT@&. The task cluster (refer to Appendix G) shows that
Cat IV TCs performed at 75% of the level of Cat I&II and ITIA TCs.

Table 10

Field Test C? Composite by Mental Category Groups

Mental Category

I&IT ITIA IITB v
C 47 .48 .39 .36
Driver .49 .38 45 .36

Relative to
Cat I&II TCs  100% 102% 83% 76%
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Table 11 shows the performance on the Cammo Camposite. An ANOVA found
significant differences for both the TC's mental ability, F(3,104) = 3.24,
p<.03, and driver's mental ability, F(3,104) = 2.86, p<.04. It is important
to note that crews with Cat IV drivers performed poorly on the C2 and Commo
composites, even though the tasks more directly assessed TC performance.
These findings suggest that Cat IV crewmen have a general deleterious effect
on crew performance.

Table 11
Field Test Camo Camposite by Mental Category Groups

Mental Category

153 ITIA IIIB v
C .50 .56 45 .45
Driver .55 .44 .20 .46
Relative to
Cat I&1II TCs 100% 112% 90% 50%

rerfoirmance times., Performance speed was collected in addition to
accuracy. Table 12 shows the time to complete a fire cammand and spot report
by mental category for the TCs. Neither of the measures yielded statistically
significant cifferences. For fire cammands which measured the mmber of
seconds from when a target was acguired until the TC said "cease fire",
F(3,113) = 0.69, p<.56. For the spct reports which measured the mmber of
seconds fram report initiation until the TC said *contimiing mission®,
F(3,113) = 0.44, p<.73.

These events may have been too loosely defined or comtrolled to have faud
reliable time differences. The fire command times ranged froam 16 to 105
seconds, with many exceeding cne mimute. Other events, e.g., misfiring of
Hoffman devices, likely added exrror to these measures. Also, more cautious
crews may have searched longer for targets before sending the spot report.
The point is that speed differences in combat may actually exist as a function
of mental! ability, but that the field test fire command ard spot report times
may not have been sensitive encugh to detect them.
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Table 12

Fire Camand and Spot Report Times (secs) by TC Mental Category Groups

TC Mental Category

I&IT IIIA IITB v
Fire Commards 32.9 34.5 37.2 33.1
Spot Reports 78.6 90.5 93.2 92.5

A rore stakle measure of cambat response time was the Total Time to
cagplste the SPRP course. In the operations order, the crews were instructed
to engage all targets encountered, but to get to the release point as quickly
as possible. The Total Time measwre did not include the 30 mimutes in the
BSA, but was measured fram when the first target was acquired until the end of
ocourse. Table 13 shows the Total Time in mimites as a function of TC ard
driver mental category. Interestingly, Total Time was significant for TC
mental category, F(3,90) = 3.11, p<.03, but not for driver mental category,
F(3,50) = 0.57, p<.71. These findings suggest that Total Time was more of a
reasure of C° factors rather than how fast the driver drove the course.
Because of instrumentation problems, Total Time scores were cnly cbtained from
10€ of the 120 crews.

Table 13

Total Time of Field Test (in mimites) by Mental Category Grogps

Mental Category

I&IT IIIA ITIB Iv
AN 36.5 38.8 40.0 45.3
Driver 41.7 £0.4 38.1 38.7
Relative to
Cat IKTI s 100% a94% 91% 8i%




Speed/Accuracy Composite. A more camprehensive measure of combat effec—
tiveness than either speed or accuracy alone canbines speed and accuracy
together. Combat models such as JANUS and CORMD are used to predict battle-
field success based on speed and acaracy data. Plans are underway for the
TRADOC Analysis Command (TRAC) to use the SPRP data in these cypes of cambat
models. A simpler approach for cambining speed and acauracy is to calculate
the mmber of task clusters correctly performed per mimite, i.e., the field
test Total Score divided by Total Time.

Figure 1 shows the field test Speed/Accuracy Camposite for the TC mental
category groups. An ANOVA revealed sionificant differences for TCs, F(3,90) =
5.02, p<.003, but not for drivers, F(3,90) = 0.83, p<.48. 'The spsed/accuracy
results even more dramatically show that crews with Cat I&IT and Cat ITIA TCs
perform equivalently and that there is a sharp drop in the performance of
crews with Cat IV TCs.

100%
100% - 96%

80%

60% -

40%

20% -

KOWTOODP~OOODOW

0% -

Cat 1&ll Cat HIA Cat lliB Cativ

TC Mental Category

Figure 1. Field test Speed/Accuracy Carposite for TC mental category groups.

Grid deviation errors. During the SPRP field test, there were five
instances in which TCs were required to give grid coordinates. Fc z of the
cases required the TC to identify the locati~ of ensy targets as part of
spot reports. 7The fifth instance was when .ne MP at the traffic contyol point
asked the TC to give the grid of their axrent location. Table 14 gives the
mean grid deviation errors in meters for the four mental category groups of
TC. An ANGVA found the differences to be significent, F(3,104) = 2.91, p<.04.
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An examrination of the frequency distribution of the grid deviation errors
found the errors tailed off at around 5000 meters, with several extreae scores
beyond 5000, e.g., 18000 meters. The deviation errors that exceeded 5000
meters were set to 5000 for this analysis, the rationale being thet the
extreme scores were from a different distribution of errors.

Table 14

Field Test Grid Deviation Errors {(in meters) by TC Mental Category Groups

Mental Category

I&IX oA IIIB v
TC 736 1044 830 1339
Relative to
Cat I&II TCs 100% 70% 82% 55%

The data show that Cat IV TCs made considerably greater grid deviation
errors than the other TCs. FRurthermore, the overalli magnitude of the errors,
nearly one kilameter on average, suggests tankers have trouble determining
acarate arid coordinates. The magnitude is somewhat understandable con-
sidering that the TCs were estimating target locations up to 1600 meters away.
On the other hand, they were using grid maps. The likely addition of a
Position Navigation (FISNAV) system as part of the Ml Block II modifications
should reduce the size of errors, particularly those of the TC's own location.
The ability for a TC to locate his position on a map will, however, remain
critical, no metter what navigaticnal aids are added.

The results of the SIMNET test generally reflect the same pattern as the
field test. The magnitude of differences between mental category groups were
not, however, as large as found in the field test. Table 15 shows the mean
STMNET test Total Scores for TCs and drivers by mental category. Like the
field test, an ANOVA fourd significant differences for the TCs, F(3,104) =
3.72, p<.02, and that the main effect for driver mental category approached
significance, F(3,104) = 2.32, p<.08. A Newman-Keuls post-hoc test found the
Cat IV TCs to be lower than cother three groups. The additive effects of crew
mental ability again were indicated by a lack of an interaction between TC and
driver mental ability, F(9,104) = .77, p<.64.
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Table 15

SIMNET Test Total Scores by Mental Category Groups

Mental Category

ISII I11A IIIB v
TC .€1 .59 .58 .53
(r=32) (n=27) (n=22) (r=29)
Driver .62 .56 .57 .56
(n=32) {n=28) (r=>50) (r=30)
Relative to
Cat I&II TCs  100% 97% 95% 87%

Task cluster composites. Table 16 shows the mean values for the SIMNET c?
Camposite by mental category. Neither the TC, F(3,104) = 1.24, p<.2%, nor the
driver, F(3,104) = .19, p<.91, main effects approached significance. 3
Table 16

SIMNET C2 Canposite Scores by Mental Category Groups

¥e=-al Category

I&IT ITIa 1118 w
'IC . 45 . 49 . 51 . 45 ',
Driver .48 .48 .48 45
Relative to
Cat. I&II TCs  100% 109% 113% 100%

The SIMNET Commo Camposite is shown in Table 17. Again no significant
differences were found for either TC mental category, F{3,104) = 1.04, p<.38,
or driver mental category, F(3,104) = 1.99, p<.12.
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Table 17

SIMNET Cammo Conposite Scores by Mental Category Groups 3

Mental Category

. I&IT IIIA IIIB v

C .64 .64 .64 .59

Driver .66 .59 .62 .63
Relative to

Cat I&II TCs  100% 1005 100% 92%

The Call For Fire Composites means are shown in Table 18. An ANGVA 3
revealed a significant main effect for TC mental category, F(3,104) = 4.45, 3
p<.006, but not for driver mental category, F(3,104) = .97, p<.42.

Table 18

SIMNET Call For Fire Composite Scores by Mental Category Groups

Mental Category

I&TY ITIA IIIB IV
C .87 .81 .65 .72 §
Driver .81 .72 .80 .71 ]
Relative to
Cat I&II TCs 100% 93% 75% 83%

An examination of the task ciunster scores in Appendix G shows that the
most soldiers were nearly perfect in their call for fire procedures as the
overall mean was .94. The big discriminator in call for fire was whether the
soldier could call for fire accurately encugh to destroy the target. Table 19
shows the Call For Fire Accuracy task by mental category for TCs. This task
assessed the effectiveness of the call for fire procedures, i.e., whether the
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target was destroyed by the adjusted artillery fire. As can be seen, there
are large differences in the effectiveness of the call for fire between the
upper and lower mental category groups. Appendix G also shows a large
difference in enceding and decoding grid coordinates, with Cat IV TCs per-
forming at 42% of Cat I&II TCs.

Table 19

SIMYET Call For Fire Accuracy by Mental Category Groups

Mental Category

I&IT IIIA ITIB v
T .77 .70 .34 .52
Relative to
Cat I&IT TCs 100% 91% 44% €7%

Grid deviation errors. Table 20 shows the SIMNET grid deviaticn errors.
The differences between mental categories were not found to be significant,
F(3,116) = 1.91, p<.12. As was found in the field test, however, Cat IV TC
grid deviation errors were greatest.

Table 20

SIMNET Test Grid Deviation Errors (in meters) by TC Mental Category Groups

Mental Category

I&IT ITIA IT18 v
C a54 914 894 1142
Relative to
Cat I&II TCs 100% 104% 107% 84%

AL b S

Effect Size Analyses

A major recurring question regarding quality accessions onncerns the
performance on Zat IVs relative to Cat I - I1TIs. The following analyses
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campared the performance of Cat IV TCs to the others on the principal Field
and SIMNET scores. While the intent is to view the field and SIMNET tests as
separate tests, a Field and SIMNET Cawmbined total was computed for the
remaining analyses. The Field and SIMNET Combined score is simply the mean of
the two tests' total scoves.

Table 21

TC Effect Sizes for Field and SIMNET measures

cat Cat cat Effect
Measure I-IIT v v Size
(r=91) (r=29) s.d.

Field Test:
Total Score .50 .43 .10 L73%*
Precambat Camposite .49 .37 .20 .59%*
¢2 composite .44 .36 .19 .46*
Cammo Conposite .50 .45 .14 .32
Speed/Accuracy .25 .18 .07 .93**
Canposite
SIMIET Test:
Trral Score 59 .53 .10 .69%*
C% cargosite 28 .45 .16 .20
Comre Composile .64 .59 .13 .34
Call For Fire 77 .72 .29 .19
Camposite
Field and SIMNET .55 .48 .08 .ag**
Canbined

*»< .05 *pc .01

In an effort to help integrate research finding, proponents of meta-
analysis , e.g., Glass (1977), have urged researchers to report means and
standard deviations. Fram these it is possibkle to campute effect size which
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reflects the magnitude of the difference between groups in terms of standard
deviation umits. An effect size of 1.0 is generally considered a large effect
(Cahen, 1977). Table 21 shows the means for Cat I - III ard IVs, the standard
deviation for Cat IVs, amd the effect size for the principal measures. The
means and standard deviations shown in the table have been rounded. The
significance values are based on independent graup t-tests.

The effect size analyses show that the differences between Cat I-IIT and
Cat IV TCs is approximately .7 standard deviation units for both the field and
SIMNET tests and approximately .9 standard deviation units for the speed/ac-
curacy campesite and the Field and SIMNET Cambined score.

Correlational Analyses

Table 22 shows the correlations between AFQT, i.e., the score used to
define mental category, and SPRP unit performance after the effects of unit
differences have been statistically removed. The notion here is that overall
differences in unit performance minimize the relationship between individual
performance and mental category. For example, lower mental category soldiers
from a particularly well trained unit may perform better than the higher
mental category soldiers from a lesser trained unit. Within units, however,
mental ability may be a strong predictor of performance.

Analyses of SPRP performance by unit (division) fourd fairly large
differences, with the means of the five units on the field test ranging from
.57 to .44 ard on the SIMNET test ranging from .54 to .63. Unit differences
were covaried in the correlational analyses by calculating the zero-order
correlations for each unit, transforming the values from r to 2., and then
calculating a weichted mean.

Table 22

Correlations between TC and Driver AFQT and SFRP Performance after Covarying
Unit Membership

Field Test SIMNET Test Field & SIMNET
(N = 120) Total Combined
TC AFQT .44%* 27* .45%*
Driver BFQT .18 23* .28**
*v» < .05 *pc .01

The correlations further confirm that both the TC's and driver's mental
ability contribute to the performance on the field and SIMNET test. Correla-
tion were also computed between SPRP performance measures, Skill Qualification
Test (SQT) scores, and the Recent Training metric derived from responses on
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the training background questionnaire. These are shown in Table 23. The SQT
is an M0S-specific paper & pencil test used to determine whether soldiers have
developed and/or are maintaining relevant job knowledge and skills for each
skill level.

Table 23

Correlation matrix of SPRP parformance measures, AFQT, SQT, and Recent
Training Metric

Field SIMNET Field/ TC INR TCc DVR <
(N=120) Total Total SIMNET AFQT AFQT sQr ST Trg g

Field 1.0 .28% _g2** .34** |17 34%* 26** 10 .13
SIMNET 1.0 9% 27 20 37 14 19%  .co
Field/SIMNET 1.0 .38%  a3%* ag** 26 a3 .08
TC AFQT 1.0 .02 51%* o .03 .05
DVR AFQT 1.0 .00 A 05 .05
TC SQT 1.0 .3 203 .00
DVR SQT 1..0 .10 27
TC Tng Metric 1.0 .01
DVR Trg Metric 1.0
*<.05 Fpc .01

The correlation matrix in table 23 yields no real surpris. “=lation-
ships. It is interesting to note that SQT scores do correlate mouerately high
with the SPRP tests, particularly for the TCs. This substantial relationship
adds additional credibility to the SQT test as being a valid measure of job
knowledge ard skills, at least for 19K. The correlation between SPRP and SQT
shauld probably be even higher except that some TCs scores were fram the skill
level 2 test while others wer: from the skill level 3 test. SQT scores
between skill levels, while undoubtedly correlated, have not specifically been
standardized.

Also note that the correlation between the Field test and SIMNET test was
moderate at best. This result is not that surprising since one-third of the
task clusters on the field test assessed precomhat tasks which were not tested
on the SIMNET test. Conversely, nearly one-third of the SIMNET task clusters
assessed call for fire and encoding/decoding which were not tested on the
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field test. The field and SIMNET tests were designed to camplement each other
by covering different parts of the domain of 19K tank crewman tasks. That the
correlations of AFQT and SQT with the Field/SIMNET Cambined score were higner
than with the separate tests further supports this notion. By definition, the
Field/SIMNET Cambined score was more reliable than the separate tests because
the canbined test was twice as long. On the other hand, SIMNET testing is not
a proven methodology. The Field/SIMNET Combined score was, however, used as
the criterion in the regression analyses.

Regression Analyses

A series of multiple regression analyses were conducted to estimate the
separate and collective contributions of other variebles in predicting SPRP
performance. Again, the criterion variable used was the Field/SIMNET Cambined
score. Three sets of predictors were used: TC ard driver AFQT, TC and driver
SQT, and unit membership. Unit membership was defined by four dummy variables
that were constructed to represent the five units. Table 24 shows the
mltiple correlations between the separate predictor sets and the Field/SIMNET
Combined score.

Table 24

Multiple Correlations between Individual Predictor Sets and Field/SIMNET
Canbined Score

Criterion: Field/SIMNET Carbined Score

Predictor Sets Multiple R Multiple R2
SQT (TC and Driver) .51* .26%
AFQT (TC and Driver) .43* .19*
Uiiit Menbership .a1* .16*

*» < .001

The correlations shown in table 24 are quite large. The multiple R2
represents the percent of the variance on the Field and SIMNET tests vhich was
accounted for by each of the predictor sets. Therefore 19% of the SPRP
variance could be explained by the AFQT scores of the TC and driver. Also, TC
and driver SQT was even a better predictor than AFQT. The SQT tests were
taken by soldiers in the previous 12 months. By contrast, the mean time in
service for the TCs was 11 years, which means the AFQT scores were cbtained 11
years before. Taken together, the results speak to the stability and lon-
gitudinal predictive validity of the ASVAB. The predictor sets were then
carbined using multiple regression techniques, with the results shown in table
25,




Table 25

Results of Multiple Regression Analyses Predicting Field/SIMNET Combined Score

Criterion: Field/SIMNET Canbined Score

Predictor Sets Multiple R Multiple R?

SQT & AFQT .55% .30%

SQT, AFQT & UNIT MEMBERSHIP .66 .44*
*» < .0001

Taken together SQT and AFQT were very strorg predictors of Armor perfor-
mance, as measured Ly the SPRP field and SIMNET tests. The two predictor sets
accounted for 30% of the criterion variance. Adding unit membership increased
the accounted variance to 44% which is extremely high. Unit membership is
not, however, a true predictor as there was no a priori way of identifying
unit performance differences. That 44% of the test variance was accamted for
by three predictor sets does, however, suggest that the SPRP testing was
psychanetrically sourd.

Analyses were also campleted camparing the performance of TCs and drivers
who had received traditional high school diplamas (87% of the TCs) to those
who had passed the General Education Development (GED) test; no differences
were found in either the Field or SIMNET tests.

Soldier Evaluation of Testing

Following the SIMNET testing, the soldiers were asked to provide written
caments about both the Field and SIMNET tests, including both good and bad
points for each test. An overall positive impression was indicated by 85% of
the soldiers for the field test and 93% of the soldiers for the SIMNET test.
For the field test, 8% were neutral, 3% were generally negative, with 4% no
cament. For the SIMNET test, 3% were neutral with 4% being negative.

The majority of the positive camments concerning the field test described
how beneficial the test had been for training. The soldiers said the test
clearly displayed how cambat ready or how urnprepared for cambat they were at
this particular time. Some mentioned that the SPRP field test was the best
training they had ever had, even better than that received at the National
Training Center (NIC). Realism was the second most often mentioned positive
aspect. Specifically, the soldiers cited the similated death of the loader as
creating a very stressful combat situation. The soldiers also felt that the
OFFCR provided for realistic engagements, with others saying that the test was
well thought ocut and prepared.
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The majority of the negative _omments said the field test should have
required cross-country maneuvers, rather than the staying on gravel roads.
Regaxdingthispoint,thedecisionwasnadetokeepﬁxecansemﬂxegmvel
to help standardization, i.e., so the test would be the same for all crews.
Had the test been designed so the tanks went off the road, the Kentucky spring
rains would have created havoc. Other negative camments addressed equipment
problems such as commmication problems and tanks in need of maintenance.
Those camments occurred most frequently with the first few grcups, after which
most of the maintenance problems were eliminated.

The positive camments for SIMNET overwhelmingly mentioned that it would be
great to incorporate its use into regular training. The soldiers thought that
everyone should have the opportunity to train on SIMNET and that they would
like to have the opportunity again. A good portion also felt that the SIMNET
testing was very realistic and afforded many engagement opportunities that
could not be done in the field. The negative comments most often addressed
the general weaknesses in the SIMNET system. Differences in cambat driving
and problems with depth perception were mentioned most frecuently.

DISCUSSION

The Armor SPRP test results consistently demonstrate that tank crew
effectiveness is influenced by the mental ability of the crewman. Differences
in performance as a function of mental ability were not only found for the
overall performance measures, but for the precanbat, Cz, camumnications, call
for fire, grid coordinate determination, and encoding/decoding tasks as well.
Analyses of the field test speed/accuracy camposite showed that crews with Cat
IV TCs performed at 67% of crews with Cat I&II TCs. The results also faund
little difference bhetween the performance of Cat I&II and Cat ITIA crewmen.

The results also clearly show that mental ability of the crewmen affects
the collective performance of the crew, not just the performance of individual
tasks. The correlation and regression analyses showed that the mental
categories of both the TC and driver were related to crew performance, with TC
and driver AFQT scores accounting for 19% of the test variance. The effects
of mental ability for the TC and driver were also found to be additive, i.e.,
the more smart crewmen in a tank, the better the performance of the tarnk. The
menta: category of the driver was found to influence crew effectiveness even
though the majority of the tasks directly assessed the actions of the TC. A
possible explanation is that TCs with high ability crewmen can distribute
responsibility, have more confidence in their crew's competence, and therefore
can better concentrate on their own job.

The Phase II Armor SPRP tests demonstrated mental ability to be related to
the C2 performance of first-term (drivers) and second-term (TCs) soldiers.
The Phase I Armor SPRP test showed mental ability to be related to similated
tank gqunnery performance of soldiers during initial-entry training (Graham,
1989). Phase I analyses based on a lLanchester-type cambat-attrition model
indicated Cat IV soldiers performed at 73% of the level of Cat I&IT soldiers.
Taken together, the Phase I & II Armor SPRP tests have demonstrated mental
ability effects over most of the damain of Armor tasks. Furthermore, the SPRP
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results are consistent with previous research that links mental ability and
armor performerce.

¥hile the results show consistent effects of mental abilitv, the utility
of enlisting more costly quality soldiers could still be questioned. At the
heart of the issue is the question of whether additional training can elimi-
nate mental ability differences. 'IhegoalofAmytraJmmzstogetall
soldiers to perform to a set of standards. Injseozy,ﬂusapproadxzs
designed to eliminate the effects of individual differences. In practice,
training is often structured to prepare a unit to perform well at an upcoming
training exercise, e.g. Table VIII or NIC. Unit leaders are often able to
identify and eliminate individual performance deficiencies for these training
e:aexmsesttngha&i.ﬁmaltrazmn;oraﬂarsafeguaxﬂs For example, the
unit master qunner's job is to ensure that all tanks are correctly boresighted
before qunnery. If a crew carmot boresight, the master qumer will do it. In
canbat, however, units will not have time to check up on the weaker cxews. If
a crew cannot kesp their tank boresighted, they will be killed or disabled.

The field test found a 30% difference between Cat I&IT and Cat IV TCs!
ability to prepare the tank for cambat. If these tasks are not correctly
performed, the technological advantages of the MI tark are millified. Plans
are underway to place additional electronic eguipment on the tank as part of
the Block IT and III mxds, e.d., the Position Navigation (POSNAV) system, the
Cammander's Independent Thermal Viewer (CTTV), and the Inter¥ehicalar Informa—
tion System (IVIS). Based on the field test results, it is reasonable to
expect that the new equipment will enhance higher mental ability crews
performance more than lower mental ability crewc. The result would be even
bigger mental ability effects.

The modern battlefield will be dynamic ard rife with uncertainty. Airland
Battle doctrine recognizes this and stresses the exploitation of the fluid
battlefield. Tc do so, the Army needs soldiers who are rescurceful ard who
can respond quickly to changing situations. Given a basic definition of
mental ability as the ability to adapt to novel situations, Airiand Battle
success is predicated on having quality soldiers whoe can respond to the
dynamic battlefisld, take on additional responsibilities, and make good
decisions., While these points largely apply to leaders, enlisted armor
crewmen will quickly be required to take on leadership responsibi.ities soon
after cambat begins. After the first day of battle, units will be recon-
stituted. Same TCs will then became platoon leaders; gumners, loaders, amd
drivers will become TCs. The difference betwesn being able to continue the
battle and chactic defeat will depend on how well the scldiers can handle the
stress ard take on the new responsibilities.

The SPRF test similated stressful cambat conditions using a third day of
the war scenario. Crews were flown in, given an unfamiliar unit SOP which
they had to quickly learn, made part of a reconstituted crew, and given a tank
in need of maintenance. Throughout the field ard SIMNET tests the crews en-
countered uncertainty, including the hideous similated death of a crewman and
pilatoon members. The results - roughly a 25% difference between Cat I&II and
Cat IV crews. Given that the United States is investing $2.5 million with
each tank it gives an Armor crew, a 25% decrement in performance is costly.




Bycm'panson, the cost of recruiting and retaining quality soldiers to cbtain
maximim weapon system effectiveness may be small.

The caamlative effects of mental category are even more dramatic when the
SPRP findings are considered as combat miltipliers. Consider the crmilative
effects of the performance of Cat IV crewmen. Relative to the performance of
Cat I&IT crewmen, Cat IVs boresighted at 45%, hit targets at 73% (Phase I),
performed with a speed of 81%, effectively called for fire at 67%, and
reported accurate grid coordinates at 55%. Rurthermore, combat leaders will
have greater confidence in quaiity crews, which will facilitate the execution
of bold decisive actions. Given that cambat is a series of battles in which
these tasks must be performed over and over, the cumilative effects of mentai
ability will substantially impact combat effectiveness. Higher quality
soldiers eguate to higher enemy attrition and higher unit survival.
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CHAPTER 1. INTRODUCTION

1.1 PURPCSE

The purpose of this test is to support a larger U.S. Army
Training and Doctrine Commaad (TRADOC) effort linking recruit
characteristicg, such as mental aptitude or education level, to
job performance and unit readiness. TRADOC and Department of the
Army (DA) wili use the data from this and othexr efforts to answer

inquiries from Corngress as part of the Soidier Performance
Research Project (SPRP).

1.2 BACKGROUND

1.2.1 Department of Defense (DOD} developed a multitrack
approach to support the Annual Report to Congress cr joint
service efforts to link enlistment standards to job performance.
As a portion of this approach, Deputy Chief of Staff Personnel
(DCEPER) tasked TRADOC to take the lead, with Rand Corpcration
and U.S. Army Research Instituate (ARI}). A nieeting at TRADOC on
17 March 19838 with representatives from Office, Chief of Armor
(ocoa), U.s. Army Armor CTenter (USAARMC), DCSPER, Headquarters
TRADGC, Rand Corpcration, and the other TRADOC centers and
schools resulted in an initial tasking message to the USAARMC on
23 March 1988. On 4 May 1988, USAARMC personnel, including Test
and Experimentation Command (TEXCOM) Armor and Engineer Board
(ARENBD) briefed a test concept at TRADOC. This test concept
consisted of a field test, a survey, a unit conduct-of~fire (iI-
COFT) trainer test, and a Simulation Network (SIMNET) test. 1In a
12 June 1988 message to MG Tait from BG Stroup, TRADOC tasked the
Armor Center to conduct the field and SIMNET test

1.2.2 The TRADOC approved field and SIMNET tests require large
numbers of Forces Command {FORSCOM) personnel; however, FORSCOM
support could not be obtained in time to allow the originally
envisioned September-October 1988 test date. This resulted in an
8-3 September 1988 meening at TRADOC to determine the fate of

these tests. TRADOC directed that these tests would be conducted
in the March-May 1989 timeframe.

1.2.3 The recruit characteristics chosen for examination are
those of the Soldier Quality (SQ) Program as outlined in TRADOC
Pampilet 661-1, 15 April 1988. The SQ Program is the system
proponents use to justify the percentages of recruits in Armed
Forces Qualification Test (AFQT) categoriee needed in their
accession military occupatimnal specialties (MOS) each year.
Since 1982, Congress has been closely examining recruiting
command's budget ir comparison with the Army‘s recruiting
successes, and has repeatedly asked why the A.my needs to recruit
80 many nigh-quality soldiers as measured by SQ Program criteria.
This test will play a key part in the overall TRADOC study in
providing & rigorous test and supporting anaiysis of the




cognitive skills required to support the distribution of quality
requirements.

1.2 DESCRIPTION OF THE FIELD AND SIMWET TESTS

The two tests approved by TRADOC, the field test and the
SIMNET test, will examine individual tank crews as an indicator
of force readiness. To accomplish this, tank commanders (TC) and
drivers will be selected for testing based on specified mental
categories (AFQT score ranges). The remainder of the tested
cr~2, the gqunners and loaders, will be test surrogates assisting
in the evaluation of the TCs and drivers. In the field test,
sever events will evaluate the ability of the TC and driver to
react to situations they are expected to encounter on a modern
battlefield. ' The field test stations at which these events will
occur will have data collectors who will time the responses and
determine if the crews respond correctly. The SIMNET test will
contain eight distinct situations that will test the ability of
the TC and driver to act as part of a section and platoon, as
well as to -perform crew and individual tasks. SIMNET data

collectors will monitor communications and wvideo terminals to
watch for responses.

1.4 CRITICAL TEST ISSUE

1.4.1 ISSUE

How does the mental category of the tank commander and

driver affect the performance of a tank crew in combat critical
tasks?

1.4.2 CRITERION

None. This issue is investigative in nature.

1.5 SCOPE AND TACTICAL CONTEXT

1.5.1 SCOPE

The ARENBD Advanced Technology Research Divisiom (ATRD) at
Fort Knox, Kentucky, will conduct the test. The test will
involve 128 crews who will complete both the field and SIMNET
tests. Analysis of test resulits will be performed by the U.S.
Army Armor School (USAARMS). A ijoint working group consisting of
representatives from the Armor Schooi and ARI, under the head of
OCOA, will write the report in the American Psychclogical,
Association format. The test report is due by I8 Jure 1989. The
test is due to begin 16 March and end on 14 April 19€9,
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1.5.2 TACTIC2L CONTEXY

The doctrine for the conduct of this test c¢an be found in M
17~12~1, FM 17-1%, FM 17-19-2KX, FM 71~1, FM 71-2, FM 1006-2-1, FM
21-3, ARTEP 17-237-18-MTP, TM 9~2350-255-10, STP 17-19K1-SM, STP
17-19K24, STP 21-1, and ARTEP MTP 12-12-~E. This test will be
based completaly upon the crews' tactical performance, except for
entrance and exit questionnaires. This test will use opposing
forces (OPFOR) to support tactical situations.

1.5.3 PILOT TEST

The field pilot test is due to begin 9 March 1989. The
SIMNET pilot test will be conducted on 9 March 1989. These tests
wiil be conducted to ensure that the methodology and data
collection. reduction, and analysis plans are adequate. Since
the personnel acting as TC and driver in the pilot test will be
part of the test directcrate, data from these pilot tests will
not ke included as part o6f the test analysis.

1.5.4 PEST INCIDENT REPORTS

Test incident reports (TIR) will be completad in accordance §
with Army Materiel Command (AMC) Regulation 70-13. TIRs will be 3

completed by the test officer and summarized for inclusion in the
test raeport.

1.5.5 SAFETY

As ouly fielded Army materiel and established doctrine will
be used in this tesi, no test specific safety release should be

required. However, this document will be reviewed by the TRADOC ;
safety office which will make the final determination on whether j
or not a safety release is required. A standard safety briefing

wiil be administered to all test participants, OPFOR, and data
collectors prior to test initiation.

i.5.6 TEST LIMITATIONS

Al dl il Ml

Pue to large sample size and the highly controlled structure
of the tactical situvations, te2st limitations slhiould be minimized.
The only extraneous variables that could cause concern are those
of training variation levels among test particirants and weather
conditicns {field test only). However, since only Ml-qualified
soldiers. {MOS 13K} will participate in the test and a uniform
cross section of soldiers from various mental categories will be
taken from every sampled unit, training variations from unit to
unit should not present a significant problem.
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CHAPTER 2. TEST DESIGM SUMMARY

2.1 TEST CONDITIONS

2.1.1 FACTORS AND CCNDITIONS

2.1.1.1 Test Variables and Tabulation of Independent Variables.

a. Test Variables.

DEPENDENT INDEPENDENT EXT RANEQUS
VARIABLES VARIABLES VARIABLES
Type of Tactical Response Tank Commander (TC) ’
Mental Cateqory Weather
Time of Tactical Response Driver Mental
Category Training

Note: Weather is an extraneous variable for the field test phase
only.

b. Tabulation of Independent Variables. %

VARIABLES CONDITION (QUANTITY) TREATMENT i

TC Mental Category Systematically Varied (28) 4 Caregories §
Driver Mental Category Systematically Varied (28) 4 Categories

2.1.2 EVENTS

2.1.2.1 Crew Selection. OCOA will complete a by-name selection
and coordination of 24¢ test participants from four FCRSCOM
posts. OCOA will be assisted by ARI and ARENBD in tais task.
This selection process will minimize the effects of tvaining,
rank, and experience on the test outcome.

2.21.2.2 Pre-test Events. The field test officer will conduct a
pilot field test. Four crews will completely negotiate the
course. The SIMNET test officer will conduct a one day pilot
test during which four crews will complete the SIMNET phase.
These pilot tests will exercise data collection, reduction, and

. analysis to ensure data gathering, handling, and reduction
methods are adegquate.
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2.1.2.3 Operational Pield Test The field test will test 1329 Ml
TCs and 120 drivers (MOS 19K). Test surrogates will act as
loaders and gunners at the seven predetermined test stations.
These stations will present the crews with realistic, tactical




problems and will test the appropriateness and timeliness of
their responses. The test will be run during daylight hours in a
non-nuclear, biological, and chemical (NBRC) environment. The
tank's hatches will be in the full-open position.

2.1.2.4 Operational SIMNET Test. The same TCs and drivers
paired in the field test will crew a SIMNET M1l simulator with
loader and gunner surrogates. The crew, performing as one of the
tanks of a tank platoon, will be evaluated on the appropriateness
and tineliness of their responses in eight tactical situations.

2.2 DATA REQUIREMENTS

See appendix B-and chapter 3.

2.3 DATA HANDLING

2.2.1 TYPES OF DATA

Field test data will consist of demographic, audio
recordings, and objective crew performance data. The SIMNET test

data will include computer video and audio records, in addition
to objective crew performance data.

2.3.2 DATA COLLECTION

2.3.2.1 Demographic and previous training questionnaires will be
completed by test subjects.

2.3.2.2 The primary measures of performance are outlined below:

a. Tactical response will be measured in accordance with
task performance measures outlined in FM 17-12-1, FM 17-15, FM
17-19-2K, FM 71-1, FM 71-2, and FM 109-2-1, FM 21-3, STP 21-1-
SMCT, STP 17-19K1i-SM, STP.17-19K24-SM-TG, ARTEP 17-237-10-MTP,
and the Armor School Tank Platoon SOP, which the test officer
will provide to the soldiers prior to the test.

b. The time it takes to comrlete certain tactical responses
‘'will be recorded.

2.3.2.3 Data coliectors and test surrogate crewmembers, who are
members of the test directorate assigned to aid data collection
and scenario development, will complete data collection forms and
checkiists. Data will be extracted from intercom and radio
commun.cation, and feedex checklists filled out by evaluators.
Evaluators will consist of hidden evaluators along the field test
course, surrogates in the tanks, OPFOR, and control personnel
(Military Police) who are part of the problem play. During the

SIMNET test, comput. video and audio records will be available
to corroborate the checklists.




2.3.2.4 Data collection forms will address the appropriateness
of responses,

2.3.2.5 Time of responses will be available from data collection
forms. Accuracy will be within + 1 second.

2.3.3 DATA REDUCTION AND ANALYSIS

2.3.3.1 Information from the data collection forms, data
reduction forms, and questionnaires will be entered in a computer
for storage, editing, sorting, and eventual analysis for the test
report. The USAARMC analysis team will be responsible for the
analysis of. this data. The test report will be written by ARI
and USAARMS and delivered to HQ TRADOC no later than 26 May 1989.

2.3.3.2 Audio tapes of radio and intercom voice transmissions
will be used to corroborate manual data collection forms.

2.3.3.3 Computer records of SIMNET trials will be used to
corroborate manual data collection forms, where possible.

2.3.4 SUMMARY OF ANALYSIS PLAN

2.3.4.1 Analyses. Analyses will include determining response
coefficients for measures of effectiveness, using linear
regression techniques, based on variation in mental category.
The primary techniques will be analysis of variance (ANOVA),
multivariate regression analysis, and correlational techniques
using demographic predictors and variance of mental category.

Differences among these populations will be reported for the
following areas of interest:

a. Percent of correct responses.
b. Percent of response time difference.

c. Accuracy of distance estimationm.

2.3.4.2 Porm of Data Presentation.

a. Data will be presented in tabular and graphic format.
Data will be presented so that individual tank combat
effectiveness is readily apparent.

b. Audio tapes will be retained by ARENBD and made
available for two years after publication of the test report.




CHAPTER 3. TEST DETAILS

3.1 TC AND DRIVER SELECTION

3.1.1 OBJECTIVE

The objective of the TC and driver selection method
~outlined below is to minimize the effects of prior training,
rank, and experience variables on test outcome.

3.1.2 METHOD

3.1.2.1 The test factor around which the test is constructed is
soldier mental category. Soldiers will be sorted by mental
category according to aptitude test scores taken from tests prior
to induction. Based on these tests, the potential recruits are
placed in five broad categories. The lower the category number,
the greater the probability of the recruit's success in training.
Mental categories I and II contain the top 35 percent of the
scores; IIIa the next 14 percent, IIIb the next 15 percent, and
IV and V the bottom 38 percent. This test examines performance
according to two factors, TC mental category and driver mental
category (see figure 3-1). The test design is a two-way ANOVA
design. The overall design is a 4 by 4 table with TC mental
category on one axis and driver mental category on the other
axis. There are seven crews (i.e., one crew equals one TC and
driver) within each of the 16 cells in the table which means
theré are seven TCs and seven drivers represented within each
cell. In order to keep the test design counterbalanced across
the factors of mental category, all selections of personnel will
be in equal numbers across the four mental categories of the TC
and driver. Within each of the four mental categories, 28
personnel will be chosen. This yields a total of 112 TCs and
another 112 drivers who will be zctive participants in this test.
To ensure the 112 minimum is achieved 120 of each will be

obtained in the event an active player is not able to complete
the test for whatever reason.

3.1.2.2 Since each battalion has specific unit training
experience that could influence the design, all selections will
be made with regard to battalions. This means that an equal
sample of mental categories are drawn fro: each battalion.
Therefore, block selections will be made within a battalion and

as much as possible, there will be egual representation fram each
battalion.

3.1.2.3 Block selections will be counterbalanced throughout the
design so that (in the case of TCs) no one mental category cell
has more E53 or more E6s than other cells.

A-8
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3.1.2.4 When selecting the E5 and E% TCs from the final
distribution, it is important that individval celils be
counterbalanced throughout the 16~cell matrix. For example, i€
there are 86 E6 TCs and 32 E5 TCs (based on the previous
conditions), then the ideal individual cell ratioc would be five
E6s to two ES5s balanced across the four mental categcries. The

final ratio is dependent on the overall distribution available
from the units.

3.2 " PILOT TEST

3.2.1 OBJECTIVE

The objective of the pilot test is to verify that the
data monitoring systems are functioning and to exercise test
control organization to identify problems in data collection

training, data collection methods, and test directorate
coordination.

3.2.2 METHOD

3.2.2.1 Pield Test. After a three day train-up and thocrough
reconnaissance of the test course by the evaluators and surrogate
personnel, a full-up rehearsal will be held. The test course
will be run approximately 32 times, with the evaluators and
surrogates examining the evaluation sites along the course from
both the location of the vehicles and location of evaluatcrs at
each station. A major objective of this rehearsal period will be
to ensure that surrogate personnel can provide consistent,
uniform responses throughout the tests. Without this consistent
performance, the operational test results, especially early in
the test period, will not be comparable. After this rehearsal,
four vehicles crewed by test directorate personnel {(from the
SIMNET test) with evaluators in place will negotiate the entire
course to run a final check of test timing, test control, and

evaluation organization. This will, in effect, test the course
set-up.

3.2.2.2 SIMNET Test. The pilot test will last one day. Four
tank crews will complete SIMNET testing to ensure that control
concepts are adequate for the operational test phase.

3.2.3 DATA REQUIRED

‘See Table 3-1.
3.2.4 DATA REDUCTION ARD ANALYSIS

Probleme will be analyzed to determine any adverse
effects on the test procedures and to identify corrective actions

required before the record test starts. Scoring and time data
will be examined to determine if information obtained is adeguate
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for analysis. The sample data collected will be analyzed to ;

ensure it will answer the test issue. Since pilot test subjects 1

are not drawn according to the procedures in paragraph 3.1, pilot :

test data will not be used in the test report. When all problems
: have been corrected, the operational test will begin.

TABLE 3-1. Pilot Test

;

Data Description

Data - Pata
No. Data Items Accuracy Source Collection
Form
1 Adequacy cf evaluator Finding Test Test officer's
and surrogate training directorate| logbook

2 Adequacy of operational| Finding Test Test officer's
performance methodology directorate{ logbook

3 Adequacy of supporting Finding Test Test officer's E
instrumentation directorate| logbook

4 Adequacy of the number | Finding | Test Test officer's
of data col. JLS directorate| logbook

5 Adequacy of the Finding Test Tegt officer's
locations of data directorate| logbock
collectors

o Adequacy of accuracy Finding | Test Test officer's

in completing data directoratej logbook
collection forms

7 Adequacy of number of Finding Test Tesgst officer's
data reducers directorate| logbook

8 Adequacy of question- Finding | Test Test officer's
naire administration directorate} logbock

9 Adequacy of test site Pinding | Test Test officer’s
location directorate} logbook

19 Adequacy of test Pinding | Test Test officer's
communication network directorate| logboock

11 Adequacy of support Finding Test Test officer's
vehicles directorate] logbook
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TABLE 3-1. Pilot Test

Data Description

Data Data
No. Data Items Accuracy Source Collection
Form
12 hdequacy of safety con-| Finding | Test Test officer's
siderations and control directorate| logbook
13 Adequacy of automatic Findin§ Test Test officer's
data processing directorate| logbook
equipment
14 Adequacy of analytical Finding Test Test officer's
procedures directorate| logbook
15 Adequacy of operations Finding | Test Test officer's
security directorate| logbook
16 Adequacy of maintenance} Finding | Test Test officer's
svpport directorate| logbook
3.3 OPERATIONAL PERFORMANCE

3.3.1 ISSUE AND CRITERION

3.3.1.1 1Issue. Does the mental category of the tank commander
and driver affect the performance of a tank crew in combat
critical tasks?

3.3.1.2 Criterion. None. This issue is investigative in
naturs. ’

3.3.2 METHOD

This test will ianvolve 112 Ml tank crews encountering
simulated combat critical crew task situations. The tank
commanders’ and drivers' reactions to these tactical situations
will be evaluated. The gunners and loaders will be test
surrogates who will assist in developing the test scenarios and
serve as data collectors and evaluators.
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3.3.2.1 Pield Test Events.

a. Station l--Brigade Support Area (BSA}. This station
will be a tactical station which will replicate, as closely as

possible, a portion of a brigade support area (BSA) in a combat
situation. The crewmembers will meet for the first time and be
told to prepare an Ml tank for combat. The TC will be given the
missicn of taking the tank forward to a battalion currently in
contact. The tank will require ammunition upload, refueling,
preventive maintenance checks and services (PMCS), and prepare-
to—-fire checks. There will be four induced faults in the-vehicle
that the TC will have to find and correct. In addition, the TC,
will have to assist the gqunner in preparing his station. The TC
will be required to conduct communications checks, enter a radio
net, post an overlay, and review his orders with the crew. As
driven by the operations order, the scenario will require that
the time in the BSA is approximately two hours. The TC will be
given a start time at which he must leave the BSA.

b. Station 2--Surprise Engagement with Disabled T-72
and T-72 in Overwatch. At a designated point in the road, the
loader (a test surrogate) will identify two tanks at about 1,200
meters; one in overwatch with a field of fire covering the course
road, and the other with a crew working on it, representing an
obviously disabled vehicle. Tbk- time from the loader identifying
the targets until the TC comma) s “GUNNER--CEASE FIRE" will be
recorded. The TC should lay the main gun on the overwatch tank
(most dangerous target as the other tank is obviously disabled
and the tank crew is dismounted) and give proper fire commands
for the engagement. When the first T-72 is engaged, it will give
a visual signature that it has been hit. The crew should then
engage the second T-72. The second T-72 will give an indication
of having been hit after the first round is fired, and its crew
evacuates the vehicle and runs into the woods. The driver during
this time should turn the frontal armor toward the targets if the
terrain permits. The TC should engage both crews with his
machine gun. The TC should then report the action to his higher
headquarters (simulated by the test directorate) giving a correct

location, and should direct his crew to assume a battlecarry
posture with SABOT loaded.

c¢. Station 3--Antitank Guided Missile {ATGM) Ambush in
Minefield. The TC must have correctly located the minefielld (a
friendly family of scatterable mines [PASCAM] minefield fram
previous action) from the overlay he was given at Staticn 1, BSA.
The TC should direct the driver to a cleared and marked lane
through the minefield and control the driver's progress through
it. As the tank reaches a point approximately one-third of the
way through the minefield, it is engagad by an ATGM from a
partially concealed vehicle approximately 1,500-2,808 meters o
the direct front. The gunner will acquire tha ATGM blast and
alert the TC, who should immediately issue a fire command against
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the OPFOR vehicle. The TC should then direct the driver to move
forward rapidly out of danger while firing at the OPFOR vehicle
with the main gun and/or TC's machine gun. The gunner will
continue to engage until the TC determines the target is
destroyed. In another possible solution to the situation, the TC
could direct the driver to move backward rapidly, activating
vehicle smoke. The TC should then engage the target using
thermal sights until it is destroyed. Both the time to issue the
fire command and the time it takes to pass through the minefield
will be timed. The TC should then direct the proper battlecarry
posture (SABOT) and submit a correct report. There is more than
one correct solution in this situation.

d. Station 4--Meeting Engagement with Enemy Stragglers
-~ Loader Killed. At this station, the TC will acquire three
enemy soldiers at approximately 49 meters about the same time the
enemy soldiers open fire on the tank with automatic rifle fire.
The loader is killed. The TC will engage the enemy with the coax
machine gun or his machine gun, or direct the gunner to engage
the enemy with the coax machine gun. The TC must check the
loader and determine him to be dead (the loader will have props
to make his death appear convincing). The TC should submit a
correct report to his higher headguarters and request
instructions. He will be told to leave the loader by the side of
the road, that he will be picked up a short time later. The TC,

. gunner, and driver should then evacuate the loader to the side of

the trail, and set the tank for operation in a three-man crew
configuration and proceed.

e. Station 5--Military Prlice Traffic Control Point
(TCP). As the tank approaches the traffic control point (TCP),
the TC should recognize the TCP as friendly military police
{(MPs). The TC will stop the tank, and tha MP will check the TC's
navigation. The TC will then proceed, according to the MP's
directions, itoward the correct location.

£. Station 6—Meeting Engagement with T-72 and Infantry
Pighting Vehicle (BMP) at Short Range. A T-72 leading a BMP will
appear heading the opposite way along the route of the tank at
short range (under 580 meters). -This engagement will be
conducted in a three-man crew configuration. As soon as the TC
acquires the T-72 he should lay the main gun, announce "ON THE
WAY", and fire. After the first round is fired, there will be no
indication that the target has been hit. The TC must reengage
the T-72. After the second round is fired, a hit-indication will
occur, destroying the T-72. The TC must then engage the BMP as
the BMP unmasks from behind the T-72. The BMP will be destroyed
on the first round. The TC should then direct the correct

battlecarry posture {SABOT) and submit a correct .eport of the
action.
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g. Station 7--Automatic Weapons Ambush: TC and Gunner
Killed. A close range (190 meters) automatic weapons ambush will
occur in which the TC is immediately killed and the loader
{formerly the gunner) is able to communicate the fact that the TC
is dead, and he has been hit and is losing consciousness. At
thie point, the driver, under his own initiative, must move the
tank out of the kill zone, determine crew status, submit a report
giving vehicle location, and report casualties. The driver will
be directed to proceed. He will be stopped at the end of the
lane {a short time later) by controllers. He should then
correctly identify his unit, mission, and det rmine his location.
At this point, the crew will be taken to a deoriefing area where
each of the stations will be discussed with them.

3.3.2.2 SIMNET Test Events.

a. Event 1. Prior to the SIMNET test, each soldier
will receive a three hour familiarization on the SIMNET system.
The TC will receive an order and enter a platoon radio net. The
crew will then operate as part of a tank platoon during a
tactical road march. The TC should properly supervise the
positions of the tank during movement and short halts. At the
direction of the platoon leader, the platoon will assume a wedge
formation. The tank must move tactically as the wingman for the
platoon sergeant (PSG). When told, the crew should properly
execute an action drill by orienting the main gun in the proper
direction ané maintaining movement, orientation, and position.
Shortly thereafter, the tank will be reguired to perform an air
attack drill. The TC should issue a proper fire command. The TC
will be asked by the PSG to correctly encode the platoon's
location, which he must do correctly.

b. Bvent 2. The platoon formation will cross the line
of departure (LD) and encounter a bridge. The TC should direct

the driver across the bridge. The TC is then reguested to encode
the lccation of the bridge.

c. Event 3. The platoon will conduct a meeting
engagement with an enemy tank platoon. The PSG will acquire the
targets, direct a contact 4rill, and ask the TC to issue a
contact report. The tank should then use proper engagement
priorities. When all enemy tanks have been destroyed, the
friendly platoon will resume movement; during whickt execution of
section formations and drills will be evaluated.

d. Event 4. The platoon will .e attacked by
helicopters. During the attack, the PSG's tank is destroyed.
The tank should engage the helicopter, issue a contact report,
execute a contact drill, and conduct an air attack drill. The
platoon will resume movement with the tank now assuming the PSG

position in the platoon. The execution of platocn formations and
drills will be avaluated.
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e. Event 5. The crew will react to an ATGM ambush.
The TC must issue the contact report and fire command (both
timed). The tank should take evasive action (TC and driver
responsibility) and engage the enemy until the enemy is
destroyed. The TC should submit a spot report (SPOTREP).

f. Event 6. The crew will react to indirect fire by
rap.dly proceeding through the area ancd giving a correct report
to include correct location. There w..1l be no simulated
chemical attack.

g. Bvent 7 The crew must assume 3 hasty fighting
position and encage a reinforced motorized rifle company {MRC) as
part of the platoon. The platoon leader will issue a platcon
fire command. As a part of the platoon, the crew will unmask
from a hill top and engage the MRC. 7The MRC will be in platoon
columns approximately 2,500 meters in front of the fighting
position. As the MRT is taken under fire, it will return fire
and move into a company line to assault the fighting position.
All the enemy tanks will be destroyed. The friendly platoon
leader will be killed and his tank destroyed. The other friendly
tank will have a mobility failure (shears a sproccket) in a
partially exposed position. The three surviving BMPs from the
MRC will take effective cover approximately 1,560 meters to the
front of the fighting position. The test c¢rew will be aboard the
only undamaged tank remaining in the platoon. The TC should
enter the company radio net and report. The TC should request
instructions and when received, properly decode and plot
coordinates of friendly adjacent units.

h. Event 8. The crew will be attacked by BMPs which
neither they nor the other surviving tank can take under

effective direct fire. The 1C should then call for and adjust
indirect fire. End of Exercise.

2.3.2.3 Control Concepts. All of the test ‘subjects will start
with the field test. After one day at the field test site, the
test subjects wiil corplete the field test and proceed to the
SIMNET test ' following day. At the field test site, tank
crews will .-t and be assigned to test vehicles at station 1.
After being given an initial briefing and operations order, test
vehicles will be controlled by test directorate personnel on the
ground (part of the tactical scenario) and by tesi directorate
personnel acting as higher headgquarters on a command radio
frequency. Prior to the field test portion beginning each
morning, the test officer will make a personal reconnaissance of
the test course. He will ensure that visibility is adequate at
stations 2 and 3 for target enjagements at those stations. If
visibility is not adequate, the test will proce2l with stations 2
and 3 omitted until visibility improves and they can be
reincluded. The test officer will also reconnoiter the course to
determine if weather or terrain conditions render navigation or
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trafficability of the course impossible. If it is impossible for
Mls to traverse the course, the test officer will delay test
start until conditions improve. 1I1f nightfall precludes testing
of all the crews so delayed, the test officer will send them on
to the SIMNET test and attempt to return them to the field test
following the completion of the SIMNET test the following day.

At the SIMNET facility, after the initial training and briefing,
test directorate personnel will control the scenario by acting as
the higher headquarters and other platoon members.

3.3.2.4 Data Collection Concepts. Far each field test station,
data collectors will evaluate the crews' responses for both time
and appropriateness, from a remote site on a non-interference
basis. Data collectors will have a radio that will allow them to
hear crew communication over the intercom. In addition, the test
surrogates aboard the vehicle will provide crew performance
evaluation, as will OPFOR and other test personnel who are part
of the problems (MPs at station 5).

3.3.3 DATA REQUIRED
3.3.3.1 See Table 3.2 for field test.

3.3.3.2 See Table 3.3 for SIMNET test.

TABLE 3-2. Field Test Data Requirements

Data Description

Data Data
No. Data Items Accuracy Source Collection
Form
1.1 PMCS, preparation to Finding Data D-1
fire checks conducted, Collector

faults found
(includes supervising
computer self-test)

1.2 Radio procedures Finding | Data D-1
correct Collector

1.3 Correct battlecarry Finding | Data D-1
ammunition loaded Collector

1.4 | Time to complete + 18 Data D~1
station 1 seconds Collector

A-17




Field Test Data Requirements

pData

Data Description

Data
No. Data Items Accuracy| Source Collection
Form
4.4 | Frepare to fight as Finding | Data D-4
three-man crew Coullector
4.5 Correct SPOTREP Finding Data D~4
submitted Collector
5.1 Recognize friendly Finding | Data D-5
TCP Collector
5.2 | TC issues correct Finding | Data D-5
challenge Collector
5.3 TC reports correct Finding | Data D-5
location, parent unit, Collector
route, and hostile
actions
6.1 TC uses correct engage- Fihding Data D-%
ment techniques Cellector
6.2 Time of engagement +1 Data D-6
second Collector
6.3 Correct SPOTREP Finding Data D-6
submitted Collector :
6.4 | Correct battlecarry Finding | Data D-6
ammunition loadé€d Collector
7.1 React to automatic Finding Data D-7
weapons fire by running Collector
out of kill zone
7.2 | Correct reports Finding | Data D=7
Collector

.

A-18




TABLE 3-2.

Field Test Data Requirements

Data Description

Data Data
No. Data Items Accuracy] Source Collection
. Form

2.1 | TC uses correct Finding Data D=2
engagement segtance Collector

2.2 | TC uses correct Finding Data D-2
fire commands Collector

2.3 | Driver takes evasive Findina Dats D-~-2
action Collector

2.4 Engagement time +1 Data D-2
second Collector

2.5 Correct SPOTREP Finding Data D-2
submitted Collector

3.1 | Minefield coordinates + 18 Data D-3
correctly decoded meters Collector

3.2 | Tank correctly Finding Data D-3
negotiates minefield Collector

3.3 | React to ATGM attack Finding Data D-3
Collector

3.4 | Time to issue fire +1 Data D-3
command second Collector

3.5 | Time to pass through +1 Data D-3
minefield second Collector

3.6 Correct SPOTREP Finding Data D-~3
submitted Collector

4.1 | Reaction to small arms | Finding Data D~4
fire : Collector

4.2 Time to engage troops +1 Data D~4
second Collector

4.3 | Reaction to casualty Finding Data D-4
Collector
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TABLE 3-3. SIMNET Test Data Requirements

Data Description
Data Data
Ko. Data Items Accuracy! Source Collection
Form

S$6.1 React to indirect Finding Data D-8
fire Collector

S6.2 Submit correct Finding Data D-8
SPOTRED Collector

s7.1 Engage ensmy formation| Finding Data D-8
hasty battle position Collector

§7.2 Correctly enters Finding Data D-8
radio net Collector

§7.3 Submit correct Finding Data D-8
SPOTREP Collector

s8.1 Correctly decode Finding Data D-8
coordinates Collector

s8.2 Submit correct call Finding Data D-8
for fire and adjust Collector
indirect fire

3.3.4 DATA REDUCTION AND ANALYSIS

Data identified in paragraph 3.2.3 will be collected and
used to answer the issues and criteria in paragraph 3.3.1.1
above. An analysis of variance (ANOVA) will be applied to
differences in responses between tank commander mental categories
and driver mental categories. Multivariate regression analysis
will be used to examine response differences resulting from the
interaction of independent variables. Several correlational
aralyses will examine other likely demographic predictors
(civiiian schooling level, rank, years of experience, etc.) or
mixes of demcgraphic predictors which may complement or be
substituted for mental category as a predictor of performance.
The dependent variables will be the types of tactical responses
and time of tactical responses. The USAARMC evaluation team,
consisting of Directorate of Evaluation and Standardization
{(DOES) assisted by Directorate of Training and Doctrine
Development (DOTD), USAARMS, ARI, and OCOA will be responsible
for the analysis effort.
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SIMNET Yest Data Requirements

Data

Data Description

Data
No. Data Items Accuracy Source Collection
Form
Ssl.l Correctly enters Finding Data D-8
radio net Collector
81.2 Correct movement Finding | Data D-8
during road march Collector
S81.3 Executes section Finding Data D-8
tactical formations/ Collector
drills
s2.1 Negotiates bridge Finding Data D-8
Collector
§2.2 Encodes coordinates + 100 Data D-8
meters Collector
53.1 Issue correct fire Finding Data D-8
conmand as part of Collector
platoon engaging
enemy tanks
§3.2 Issue correct reports | Finding Data D-8
Collector
s3.3 Correct movement Finding Data D-8
techniques used Collector
s4.1 Properiy conduct Finding | Data D-8
contact and air attack Collector
drills in response to
air attack
S4.2 Correct movement Finding Data D-8
techniques used Collector
s5.1 React to ATGM/BMP Finding | Data D-8
ambush submitted Collector
§5.2 Subnmit correct Finding | Data D~8
SPOTREP Collector
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3.4 SAFETY

Any accidents will be reported. If the accident
resulted from an inherently hazardous test design, it will be
corrected. Potential safety hazards will be eliminated during
the pilot test. Any serious incident that occurs will be
reported on a TIR through TEXCOM to TRADOC and to Test and
Evaluation Command (TECOM).




APPENDIX B

FTEID TEST OPERATION!; ORDER

1. Situation.

a. Enemy faorces.

Hostilities broke out in area sevan days ago

OPFOR forces made major river crossing over the Chio River using
bridges in the city of ILouisville.

OPFFR forces pushed as far south as the Salt River before friendly
forces coumterattacked,

Major OFFOR forces operating in the area are the 119th and 120th
Guards Motorized Rifle Regiment of the 45th Guards Motorized Rifle
Division.

Majority of equipment used is 772 and BMP 1

Enemy forces at estimated 80% strength. Morale is high.

OPFOR forces have not used chemicals. They are not expected to use
them in the near future.

b. Friendly forces.

52rd Mechanized Infantry Division defends in sector along front
line of troops (FIOT) shown.

(1-14 Ammor) (2-14 Cavalry) ocapies sector as shown. Unit is
badly in need of replacements.

Gcmrtexattad{yestez&lytomastabhshMIeftmnyezanystxag-
glers, vehicles and persamel in the brigade rear. Reports
contime of engagements with OPFOR squads ard vehicles in the
brigade rear.

OFFCR farces have local air superiority. Numerous reports of OPFOR
fast movers and helicopters in the Brigade rear.

Brigade cammander has directed that BSA form and prepare individual
tank crews as quickly as possible. Send them forward as individual

2. Mission.
Depart the BSA no later than and arrive at the brigads
release point, grid 054064 no later than (D+ two hours)

to join parent unit. Destroy and report any enemy resistance encomtered
enroute




3. Execution.

a.

b.

d.

e.

Your unit is (3/1-14 Armor) (&/2-14 Cavalry)}. You will be the D24,
second platoon.

Your gunner and loader started work on the tank two hours ago. They
have campleted the autcmotive PMCS per my instructions and the
maintenance team has corrected all deadline faults.

You are to complzte the prep to fire checks per table 2-2 in the dash
ten manual and the pre combat inspection checklist in the tank platoon
SOP issued to you last night. You have ninety mimites to coaplete
these requirements.

At the end of ninety minutes, or if you wish to report sooner, I will
lead an inspection team through your vehicle to ensure you are ready
to depart the BSA.

Once you depart the BSA, move along route red (Brigade Main Supply

Route) to reach the release point. The First Sergeant will meet you
there to take you to your unit.

Destroy and report any enemy resistance enrcute. Use report formats
fourd in Armex F of your SOP. Send your reports to (Campany) (Troop)
Net Control Station.

Your first priority is to join your unit.

Fires, No artillery or air support is available.

The air threat is high. The brigade commander has directed all tank
crems to travel in the full open mode with air quards up.

¥hite smoke from OPFOR vehicles indicates a kill. Ensure that all
engagements end with a confirmed kill.

4. Sexvice/Support.

a.

Services.

- Maintenance and recovery. If you become mired or your vehicle
breaks down, attempt to fix or recover it using crew assets.
Contact your unit for vehicle recovery or maintenance support. The
contact team will come to your location.

- POW's, casualties, vicinity grid 0298. There is an M.P. Check-
point. Handle POW's IAW 5 S's.

-~ Medevac. If there is an actual injury, contact your unit using
FIASH precedence over the company frequency. Render immediate
first aid. The NCS will arrange for air or ground medevac.




b. Support.

- Ammmition, fuel, POL products and troop stores are available in
the ESA to bring your vehicle up to SOP ctandards.

- Main gun ammmition available in the BSA or loaded in your vehicle
is MB33 SABOT and M456A2 HEAT.

- Resupply available with company IOGPAC upon arrival.
- Chemical equipment will be issued at your gaining unit.

- Qurrent CEOI is in effect.
- Challenge/Password is
- Contact your company NCS after I have inspected you.

- Contact your campany NCS once you have reached Check point six.

- Speed limit on the Main supply roate is 15 MPH. Under no cir-
cmstances will you violate it.

~ Speed limit on the hill at grid 025005 is 5 MFH.

~ Brigade rear is a heavily dudded area. Do not handle any suspected
duds. Mark and report any suspected duds. Treat all suspected
duds as real.

- Vheeled vehicles may be traveling to the MSR. Stop and allow them
to pass.

- TC will ensure that crew members de not stand in front of Hoffman
devices when working on the tank.

- TC will ensure that crew does not fire Hoffman charges within 10C
meters of dismounted personnel in line of fire.

- Growrd guide vehicles in the BSA. Speed limit is 5 MFH.

- TC will have a rear grourd guide when backing up in troop arsas.

- Troops on the tank in motion will wear a CVC.

~ Rollover procedures. If your tank begins to rcil over, pull all
crew merbers inside ard hold on to inside of vehicle. Do not
attempt to jump clear of a tank which is kegiming roll.

- This is not a gumery range, it is a maneuver area, but remember
your main mission to reach your R.P. On time!
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APPENDIX C

FIELD TEST SCORING CHECKLIST WITH TASK CLUSTERS
AND TASK CLUSTER COMPOSITES

Soldier Performance Research Project
Field Test
Crew number: —
TC ID number:
Driver ID number: _
Date:
Order: __
Surrogate Gunner:
Surrogate Loader:
C-1
|y



CODESG: Task Cluster/Task Cluster
Conmposite

Station 1 (A)
Brigade Support Area

1. TC told hull PRECOM completed and he will move
out in two hours

FAl TC uses table 2-2 in -10 DASH10/PRECOM

FA2 TC prepares Cal .50 for action PWS/PRECOM
FA2a TC securely mounts Cal .50
FA2b "GO" gauge fits
FA2c "NO~GO" does not fit
FA2d Dry fires
FA2e Loads ammo into ready box

FA3 TC test fires small arms weapons PWS/PRECOM
FA3a Test fires Cal .50
FA3b M240 coax
FA3C M240 loader's weapon

i

FA4 TC ensures loader checks loader's weapon PWS/FRECOHM
FA4a Weapon securely mounted
FA4b Pintle mount serviceable
FA4c Skate moves freely
F244 Locks keep weapon from moving

FAS TC ensures loader checks breech operations PWS/PRECOH
FA5a Binding
FASb Wear, nicks etc.

FAS TC ensures loader checks for oil,
ports and bresch circuit test
FA6a Replenisher oil filled
FA6b Gas ports cleaned
FA6c Breech circuit test

«Q

as WS/PRECOM

FA7 TC checks commander's panel PWS/PRECOM
FA7a Panzl lights
FA7b Panel controls

Fa8 TC checks commander's power control handle PWS/PRECOH
FA8a Aux power 'on® OR starts eng
FA8b Fire control to normal
FAgc Handles not traverse/elevate
¥A8d TC trigger not fire




FA9 TC inspects and adjusts GPS extension PWS/PRECOM

FAl0 TC inspects commander's weapon station PWS/PRECOM
FAlCa Power traverses 360°
FAl0b Manual traverses 3690°
FAl0c Elevatas/depressed Cal .5¢C

FAll TC ensures gunner inspects coax PWS/PRECOM
FAlla Mounted seurely
FAllb Electric solonoid operates
FAllc Manual trigger fires
FAlld Spent case=-can secure

i

FAl2 Troubleshoots TIS OR gets Org HMaint TS/PRECOM
a. Uses -10
or b. Calls Org. Maint
FAl3 TC places CB22 to on position TS/PRECCH
FAl4 TC replaces burned out circuit breaker TS/PRECOM
FAl5 TC supervises computer self~test TS/PRECOM
FAl6é TC detects malfunction in crosswind sensor TS/PRECOM
FAl7 TC reconnects crosswind or calls Org. Main TS/PRECOM
a. Uses -10
or b. Calls Org. Maint
FAl8 TC ensures gunner checks GPS and mounting PWS/PRECCH

Falg8a GPS functional check
FAl18b Mounting/focus of GAS

FA19 TC checks loader's ammunition LOAD/PRECOH

3. Enter/checks data in ballistic computer

FA20 Ammunitiocn temperature BC/PRECCH _ ;
FA21 Barometric temperature BC/PRECOCH __ ?
FA22 Air temperature BC/PRECOM __
FA23 Main gun boresighted within tolerance BORE/PRECCH __

{#/= .3 mil)

FA24 Computer indicates range to boresight BC/PRECOM

FAz5 Battlesight ranos for sabot is 1,200 meters BC/PRECOH




FA26 Ammunition correction factors for sabot

FA26a elevation
FA26p deflection

FA27 Battlesight range for HEAT is 900 meters

FA28 HEAT computer correction factors

FA28a elevation
FA28b d.Zlection

4. TC briefs crew

BC/PRECOM ___

BC,/PRECOM

BC/PRECOM

FA29 TC briefed crew on mission TLP
FA30 TC briefed crew on call sign/challenge/pass SEC
FA30a Call sign
FA30b Challenge and Password
FA31 TC inspects crewnmembers for equipment TLP
FA32 TC conducis crew drill rehearsals TLP
FA33 Vehiclie fuel tanks are full LOAD/PRECOM
FA34 Assures ammo is full LOAD/PRECOM
FA34a Maingun
FA34b Cal .50
FA34c 7.62
FA35 Vehicle PCL lcaded according to SOP LOAD/PRECOM

FA35a Engine oil
FA35b Transmission oil

FA35c Hydraulic (turboshaft) oil

FA35d One can GaA

]

FA36 Vehicle loaded with troop stores per SOP IOAD/PRECOM

FA36a Ten gallons wate
FA36b MRE's

FATT Time to prepare:

FA37 Minefield plotted

-~
=4

on map

(80 min. limit)

FA38 Correctly decoded coordinates

FA3% Plot matches decod

ed coordinates

p)

=]

PLOT

P1OT

P1OT

K

Ll
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Station 2 (B)

Surprise Engagement with Disabled T72 and

T72 in Overwatch

1. Loader acguires targets

FB2 TC lays on most dangerous target TE/C2
FB3 Issues proper fire command FC/C2

FB3a Gunner _

FB3b Sabot (or Battlesight)

FB3c Twc tanks

FB3d Right tank

FBle Waits for "Up" & "Identified"

FB3f Fire and adjust
FBS Drives at constant speed or seeks hull-down CD

FBS5a Drives at a constant speed -OR -

FB5b Turns cff the road

FBS5¢ Seeks hull down or turns front slope

FB5d Stops tank smoothly
FBFC Time to "Cease fire": _
FB6  Submits report wi*hout being cued SPOTREP/COMMO
FB7 Correct call sign SPOTACC/COMMO
FBS8 Type of report: "Spotrep" SPOTACC/COMMO
FB9 What happenecd: "Destroyed two T72s" SPOTACC COMMO
FB10 Grid: (+/- 200 meters) PL
FB1ll Correct "Time" SPOTACC/COMMO
FB1l2 What you are <doing: "Continuing SPOTACC/COMMO

Mission"

FB13 TC directs Battlecarry Sabot FC/C2
FBSR Time to send report:
FBD Deviation from actual grid coordinates:
FBTT Total station time:




Station 3 _(C)
ATGM 2mbush_in Minefield

1. Tank enters minefield
FC1 TC directs driver to use cleared lane

FC2 TC directs driver through minefield
or dismounts loader

FC3 Vehicle visibly stays in cleared lane

FC4 ¢ directs driver to speed up or backup
and engage smoke

FC5 Driver protects tank
after ATGM is launched
a. Backup, pop smoke, avoid mines -OR-
b. Speeds up, clear mines, and jukes

Fcé Issues proper fire command
FC6a Gunner
FCéb Sabot (or Battlecight)
FC6c PC (or BMP)
FC6d Waits for "“Up" & "Identified"
FCée Fire
FC6f Fire HEAT

T

FCFC Time for engagement:

FC8 TC directs "Reload Sabot"

FC9  Submits report without being cued
FC1l0 Correct call sign

FCll Type of report: "Spotrep"

FCl2 Wnhat happened: "Destroyed 1 BMP"
FC13 Grid: (+/- 200 meters)

FCl4 Correct "Time"

FC15 What you are doing: "Cont. Mission"

FCSR Time to send report:

FCD1 Deviation from actual ¢rid coordinates:

FCTT Total station time:

DIRECT/C2

DIRECT/C?

CD

DIRECT/C?

CD

FC/C2

FC/¢2
SFOTREP/COMMO
SPOTACC/COMMO
SPOTACC/COMMO
SPOTACC/COMMO

PL
SPOTACC,/COMMO

SPOTACC/CCMMO




Station 4 (D)

Meeting Engagement with Enemy Stragglers:

Ioader Killed

1. Loader acquires troops

FD1

Issues proper fire command

FDla Coax

FD1b Troops

FDlc Fire and Adjust
FD1d Caliber .50

FDFC

FD3

2.
FD5

FD6

Time for engagement:

Driver positions tank appropriately
FD3a Pulls tank off road -OR~
FD3b Seeks hull-down

FD3c Front elope

FD3d Smooth stop

FD3e Continues through

Three-man crew configuration

T

TC moves gunner to loader's position

TC prepares weapon station

FD6a Gun select to "Main"
FD6b GPS on 10X
FD6c Ammo select on Sabot

FD7
FD8
FDS
FD10O
FD11
FD12
FD13
¥Dl1l4

FD15

FDSR

TC orders "Battlecarry Sabot"

TC rehearses crew drills

Submits report without being cued
Correct call sign

Type of report: '"Spotrep"

What happened: "Destroyegd"

Grid: (+/- 200 meters)

Correct "Time"

What you are doing: "Continuing
Mission"

Time to send report:

1]

FC/C2

(84D

TE/C?

TE/C2

Fc/c2

TLP

SPOTREP/ COMMO
SPOTACC/ COMMO
SPOTACC/COMMO
SPOTACG/COMMO
PL
SPOTACC/COMMO

SPOTACC,/ COMMO




FDD1 Deviation from actual grid coordinates:

FD16 Submits Casualty report witout keing CASREP/COMMO ___

cued
FD17 Personnel battle loss report CASACC/COMMC _
FD18 1Identifies correct battle roster CASACC/COMMO __
numker
FD19 Correct "Date/Time" CASACC/COMMO ___ __
FD23 “4av CATACC/COMMO ____
FD24 "Left at location" CASACC/COMMO __

SPOTACC Time to send report:

FDD2 Deviation from actual grid coordinates:

FDTT Total station time:

bk ' e
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FE4
FED
FE5
FEE

FE8

Station 5 (E)
Military Police TCP

Recognizes MP as friendly

Challenges MP with correct challenge
Identifies parent unit correctly
Identifies correct grid (+/~ 200 meters)
Deviation from actual grid coordinates:
Identifies route on map correctly

Informs MP about hostile action

Crew evacuates dead loader

FE8a Traverses turret to 9 oiclock
FE8b Elevates gun to max vosition

FE8c Shuts off engine

FE8d Driver exits vehicle

FE8e Driver moves t{o loader hatch
FESf TC assiscs in lifting body
FE8g Seats loader on turret

FE8h Plaze loader on front siope
FE8i Place Xoader on ground

FE8

FES

T

Cevers loader's body

|

Takesz correct turns in route to Station 6

SEC
SEC
SEC

PL

PL
SEC

TE/C2

PL

At R




station 6 (F)

Meeting Engagement with T72 and BMP

at Short Range

1. Loader acquires tank and BMP

FFl

Issues proper fire command

FFla Battlesight

FF1lb Tank
FFlc Waits for "Up"
FF1d On the way

FF3

oriver protects tank

FF3a Front slope towards OPFOR

FF3b 3tops

FF4

FF5

FFré

IFFC1 Time for engagement:

FF7

i

Driver announces "Miss"
TC announces "On The Way"

TC or Driver announces "Target"

TC engages BMP

FF7a On the way

¥F7b Load HEAT

FF8
YFFC2
FF9

FF10

FFFC3
FFrll
FBl2
FF13
FFl4

FF15

i

TC or Driver announces "Target"

Time for engagement:

TC engages troops with CAL .50

Issues fire command
FFl0a Caliber .50
FF1Cb On the way
FFl0c Cease fire

Time for engagement:

TC orders "“Battlecarry Sabot"
Submits report without being cued
Correct call sign

Type of report: "Spotrep"

What happened: "Destroyed T72 and PCY

C-~10

Fc/c2

CD

TE/C2
Fc/c2

TE/C2

Fc/c2

TE/C2

TE/C2

Fc/c

Fc/c2
SPOTREP/COMMO
SPOTACC/ COMMO
SPOTACC/COMMO

SPODTACC/COMMO




FF18 What you are doing: "Continuing SPCTACC/COMMO
Mission"

FFSR Time to send report:

FFD Deviation from actual grid coordinates:

FFTT Total station time:

2
E
3
3
3
3
3

l c-11 '

FFl16 Grid: (+/- 200 meters) PL
FF17 Correct "Tima" SPOTACC/COMMO




Station 7 (G)

Autoratic Weapons Ambush:
TC and Gunner Killed

1. Ambush

FG1 Driver protects tank CcD
FGla Speeds up out of kill zone -OR-
FGlb Driver activates smoke
FGlc Driver occupies turret
FGld Engages OPFOR with automatic weapon

FG2 Driver checks on TC and gunner CC/C2

FG3 Driver submits report without being SPOTREP/COMMO
cued

FGT1 Time for engagesment:

FG4 Correct call sign RC/COMMO __

FGS5 Proper unit ID SEC __

FG6 Type of report: "Spotrep" SPOTACC/COMMO __

FG7 What happened: "Four to Six/Infantry  SPOTACC/COMMO _
Ambush"

FG8 Grid: (+/- 200 meters) PL ___

FGS Correct "Time" SPOTACC/COMMO __ i

FG10 what you are doing: "Continuing SPCTACC/COMMO __
mission"

FGD1 Deviation from actual grid coordinates:

FG1ll1 Submits Casualty report witout being CASACC/COMMO

cued
FGl2 Identifies TC as casualty CASACC/COMMO
FGl3 Identifies gunner as casualty CASACC/COMMO

FGTT Total station time:

C-12




FHD
FHTT

FTT

Station 8 (H)

Driver challenges with correct challenge
Driver correctly states his mission
Driver correctly identifies his unit
Driver locates his position

Deviation from actual grid coordinates:
Total station time:

Total Field Test Time:

C-13

SEC
SEC
SEC

PL




APPENDIX D
SIMNET TEST OPERATICNS ORDER
QOPY NO. OF COFIES

ist PIT, B 00, 1-10 AR
CECILIA, KY (ES952578)

OFORD 01-9
REFERENCE: SIMNET MAP. 1:50,000
Time Zone Used Throuchout Order: SIERRA

TASK ORGANIZATION: Na

1. SITUATION
a. Enemy Forces
1. Overview. Elements of the 39th MRD have succaded in crossing
the CHIO RIVER in the vicinity of ERANDENBURG (ET7205). 1-~1l1 AR has been able

to repel their initial attack. The enemy is currently in hasty defensive
positions preparing for their next attack. Enemy units are believed to be at
60% strength. He has not used any chemical weapons as of yet and it is
believed he will not use any in the future.

2. Camposition and DlSpOSltlon. A MRB is currently located in
the vicinity of MAUCKFORT (ES867733) praparmg for a deliberate attack. There
are enemy stragglers behind friendly lines from their initial attack that have
not been destroyed yet. Enemy activity is very likely during any movement
behind the FERA. meya.reequlppedmﬂmT-'?:zsaxﬁBMPs They have artillery
in support of their attack.

3. Probable Course of Action. Enemy will conduct a deliberate
attack south towards FT KNOX as soon as he regraups his forces.

b. Friendly Forces

1) 2nd PIT B Co is conducting a movement to contact on our right
to occupy EBPl.

(2) 3rd FIT B Co is also conducting a movement to contact on our
left to occupy BPl.

(3) C Co, 1-10 AR will follow behind use to ooccupy BPZ.

(4) 1-10 AR conducts a movement to contact, occupies BP10, and
relieves 1-11 AR.

¢. Attachments and Detachments NA

2. MISSION 1st PIT, B Co will conduct a movement to contact along Axis BIOOD
and occupy BPl as soon as possible.

D-1




3. EXBECUTION

a. Intent. ‘Jeneedtogettom?lassomasposszblesowecanreheve
1-11 AR. We need to destroy any enemy stragglers along Axis BIOOD.

b. Concept of Operation
(1) Maneuver. We will move to and occupy BP1 in three phases.

{a) Phase 1. Move along Route Blue, conduct platocn action
drills:

-stagger column
-coil formation
-colum
rringbone
~vee formation
~action left
-air attack

(b) Pnase 2. Conduct a movement to contact along Axis BIOOD
in a FIT Vee formation.

(c) Fnase 3. Ocoupy EP1

(2; Fires. 1st PIT has priority of fire in B Co. All call for
firesmstgothm@utheccznparyﬂsr(sma(n We have no TRPs for this
mission; all fire missions mst be grid methed.

(3) Obstacles. Thare is one chstacle along Axis BIOOD. We must
cross a bridge. Red 1 section will cross first with RED 4 section providing
overwatch. Once RED 1 is acrouss, RED 4 bring your section across.

c. Specific Instructions

(1) RED 2 3
a. Upper left position in vee formation
b. 9 0'clock position in coil
C. Secord tank in colum formation
d. Far left positicn in BP1
(2) RED 3

a. Back l=ft position in vee formation

b. 3 O'clock position in coil

c. last tank in column formatiocn, responsible for
rear security

d. Miadle right position in BP1

e. Stay with and left of RED 4 during all action
drills




{(3) PED 4

a. back right position in vee formation

b. 6 O'clock position in ccil

c. third tank in colum formation

d. middie feft position in BEP1

e. report all spotreps, stireps, ID/IC, Pls ard any
cther major event to the Commander (BIACK 6)

d. Coordinating Instxuctiaons
(1) ¥05% ievel 0
(2) Do not go to any MOPP level during indriect fire attacks
(3) Air Defense Warning: Yellow
(4) Weapons control Status: Tight
(5) March speed is 30 mph, catch up 35 mph

(5) Vehicle interval distance is 100-150 meters throughtcut
mission

4. SERVICE SUPPORT

a. We will receive Class I, TII, and V in BP1
5. OOMAND AND SIGRL
a. Comand
(1) Succession of Cammand: RED 4, RED 3, ard RED 2

(2) Company Comander will be located with 2rd platoon turcughout
the mission

». Signal

(1) Platoon cperates on a secure net, no authentications are
required

(2) 2breviated call signs are in effect (ie. RED 1, RED 2)

(3} Platoon frequency: 65.00
Coampany frequency: 67.00
Call signs:
F Campany Comander: EBIACK 6
Corpany FIST : BAK 1




APPENDIX E

SIMNET TEST SCORING CHECKLIST WITH TASK CLUSTERS
AND TASK CIUSTER COMPOSITES

Soldier Performance Research Proiect
SIMNET Test

Crew number:

TC ID number:
Driver ID number:
Date:

Order:

Surrogate Gunner:

Surrogate loader:

AL 4 A3



CODES: Task Cluster/Task Cluster

Event 1.
Crew Joing Platoon as Wingman

1. Executes platoon formations

SAir Haintains visual contact with PSG's tank

SA2 Haintains position 100-150 meters from PSG's
tank

SA3 Takes up position on opposite side ¢f column
from PSG's tank

SA4 Maintains correct gun tube orientation

Ccil

SA7 Driver orients vehicle at 3 ot'clock position

SA8 Gun tube orientation

Herringbone

SAS Driver takes proper position

SA9a Half left
SAShk 100-150 meters
SAg3c Left of PSG

SAl0

SAi1l

Vee

SAl2

Driver pulls tank off route and stops

TC ensures gun covers the column's rear and
tank is within sight of the other tanks

Wingman takes proper position

SAlZza Left of PSGis tank

SAl2b 100-150 meters

SAl3

Wingman maintains overwatch

SA13z Gun tube

SAl3L Visual contact

|

Composite

CD

843

CDh

PL

CD

PL

CD

CcD

TE/C2

CDh

CD




2. Action drills

SAl4 Driver turns vehicle 90 degrees to left

SAl5 Maintains visual contact with PSG
SAl6 Driver takes proper position

SAl6a Maintains position left of PSG
SAl6d 100~150 meters from PSG

SAl7 Gun tube orientation

3. Air attack
SAl8 Makes sudden turns
SAl19 Driver changes speed

SA20 Maintains proper gun tube orientation

4. Sends grid coordinates of section

SA21 Driver orients vehicle at 3 o'clock position
SA22 Gun tube orientation

SA23 CGrid coordinates (+/~- 200 meters)

SARG Time to report grid coordinates:

SAD Deviation from actual grid coordinates:
Actual __ Reported
a b

Cb

CD

CD

PL

Cb
CD

PL

CD
PL

PL




Event 2.
Platoon Encounters Bridge

SBl1 Driver maintains proper position cD

SBla Wingman position to left of PSG
SBlb Maintains visual contact
SBlc 100-150 meters

i

SB2 Proper overwatch CD

£B2a Proper gun tube orientation
SB2b Visual contact

|

Bridgerep

SB3 Sends Spot Report without cue CR/COMMO
SB4  Grid coordinates (4/- 200 meters) PL
SB5 Activity “Crossing bridge" CRACC/COMMO
SB6 Continuing mission CRACC/COMMO

SBSR Time to complete report:

SBD Deviation fron actual grid coordinates:
Actual Reported
a b

il e il il

ok AL




Event 3.
Three T72s are Observed

Sl “"Contact" CON/COMMO
scz2 "Three tanks" CON/COMMO
SC3 YWESTY PL
SCCON Time to issue contact reporc:
2. Action drill
5C4 Driver turns own tank toward enemy tank CcD
SC5 Driver maintains proper position CD

SC5a Maintains constant speed -

SC5b Comes on line with rest of platoon
sCé6 Issues proper fire commands FC/C2

SCsa "Gunner"

8C6b "Sabot"

SC6¢c "Three tanks"

scéd "Left tank first®

SC6a "Fire"
SC7 Wingman bounds, maintains proper position CcD

SC7a Bounds when directed

SC7b Maintains visual contact

SC7c 100~150 meters from PSG

SC7d Stays to left PSG
scse Engages until all tanks are destroyed TE/C2
SCSR Time to initiate report:
sco Sends report to platoon leader w/o cue CR/COMMO
SCl4 Identifies SPOTREP CRACC/COMMO
SCl15 Correct Call sign (red 3) RC/COMMO
SC10 Destroyed three T72s CRACC/COMMO
SC1ll Number of rounds fired CRACC/COMMO
SCi2z Driver maintains proper position CcD

SCl2a Position left of PSG

SC12k Visual contact

SCl2c 100-150 meters
SCl1l3 Gun tube orientation PL




Event 4.
Enemy ATGM Attacks Formation

1. Contact report

SD1 #Contact" CON/COMMO
SD2 "North" PL ___
Sbh3  "BMP" CON/COMMO —

SDCON Time to issue contact report:

2. Action Front

Sh4 Driver turns tank 45 degrees from CDh
attacking aircraft

SD5 Issues proper fire command FC/C2

SDh5a "Gunner"
SDs5b 'Sabot!
SD5¢c "pCH

sD54 "Fire®

SD5e "Fire HEAT"

]

SDFC Time for fire command:

3. Submits report

SDé6 Correct call signs RC/COMMO

SDh6éa PSGs call sign
SDeb Correct CO call sign

SD7 Type of report: "Sitrep" CR/COMMO __
sbD8 Correct DTG CR/COMMO _
SDS Destroyed enemy BMP CR/COMMO __
SDio Grid: (+/- 200 nmeters) PL ___
SD11 Line 4 correct CR/COMMO _

Spblla "line 4; three operational®
SD1lb "Red 4 destroyed"
8Dllc "Red 3 assumed Red 4 duties"®

SD12 Line 5: "None" CR/COMMO




SP13 Line 6: U“RedV

SD14 Correct ammo status

&DiE& Correct fuel status

SD16 ‘"Continuing mission®

SDSR Time tec send report:

SDD Deviation from actual grid coordinates:

Actual Reported
a b

5. Resumes vee formation
SD17 TC assumes proper position
splg TC maintains visual contact

SD19 Proper gun tube orientation

CR/ COMMO
CR/COMMO
CR/COMMO

CR/COMMO

TE/C2

TE/C2

PL




SEi
SE2

SE3

SE4

SE5

2.
SE6
SE7
SES8
SE9
SE10
SEl1ll
SEl2
SESR

SED

Event 5.
Reaction to ATGM Ambush

1. Contact report

#dontact®
HNortheast®

UMissile"

SECON Time to issue contact report:

Driver takes evasive action

SE4a Turns front of tank toward missile
SE4b Erratic left/right

Issues proper fire command

SE5a '"Gunner"
SESb "SABOTY
SE5c wpCH

SE5d “"Fire"
SES5e "Fire heat"

SEFC Time to fire command:

Submits report

Submits report without cue

Correct call signs

Type of report: "Spotrep"

What happened: "Destroyed BMP"

Grid: (+/- 200 meters)

Correct "Time"

What you are doing: "Cont. Mission"
Time to send report:

Deviation from actual grid coordinates:

Actual Reported
a b

CON/COMMO
PL

CON/COMMO

CD

F/C2

1]

CR/COMMO
RC/COMMO
CRACC/COMMO
CRACC/COMMO
PL
CRACC/COMMO

CRACC/COMMO

|




Event 6.
React to Indirect Fire

1. Submits report
SF1 Submits report without cue
SF2 Type of report: "Spotrep"

SF3 What happened: "Observing Indirect
Fire"

SF4 Grid: (4/~ 200 meters)

SF5 Correct "Time"

SFSR Time to send report:

SFD Deviation from actual grid coordinates:

Actual Reported
a b

CR/COMMO
CRACC/COMMO

CRACC/COMMG

PL

CR/COMMO




Event 7.
Engagement From Hasty Battle Position

1. Receives platoon fire command
SG1 Issues procper fire commands FCc/C2

SGla "Gunner"
SGlbk "Sabot"
SGlc *Tanks®
SGld "Rear tank®
SGle %“Fire"

SG2 Fires at rezr tanks first, works forward TE/C2

SCGFC1 Time t¢ issue fire command:

2. Submits report

SG4 Submits report without cue CR/COMMO
SG5 Correct call sign RC/COMMO
5G6 Type of report: "Spotrep" CRACC/COMMO

SG7 "Engaged (Correct #) Tanks and BMPs" CRACC/COMMO
SG8 Grid: (+/- 200 meters) PL
SG9  Correct "Time" CRACC/COMMO
SG10 What you are doing: "Cont. Mission" CRACC/COMMC
SGSR1 Time to send report:

SGD1 Deviation from actual grid coordinates:

Actual Reported
a b

3. Second OPFOR formation appears
SG11 Issues proper fire command Fc/c2

SGllA “Gunner®
SG1l1E ¥#Sabot"
SG1l1lC "Tanks"
SGl1D ®lLeft tank®
SGl1lE "Firet"

]

SGFC2 MTime to issue fire command:
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SGl2
SG13
SGl14
SG15
5G16
SG17
S5G18
SG19
5G20
SGSR2

5GD2

-

5G21
5G22
5G23

S5G24

5G25

S5G26

SG27
5G28
SG29
SG30
SGSIT

SGD3

TC engages left tank first TE/C2
TC directs fire to move left to right TE/C2
Submits report without cue CR/COMMO
Correct call sign RC,/COMMO
Type of report: "Spotrep" CRACC/COMMO
"Engaged (correct number) CRACC/COMMO
Grid: (+/- 200 meters) PL
Correct "Time" CRACC/COMMO
What you are doirg: "Cont. Mission" CRACC/COMMO

Time to send report:

Deviation from actual grid coordinates:
Actual Reported
a b

5. Platoon consolidates and reorganizes

Contacts company commander without cue CR/COMMO
Type of report: "Sitrep" CRACC/COMMO
DTG CRACC/COMMO
What happened: "Engaged two enemy company
sized-units" CRACC/COMMO
Grid: (+/- 200 meters) PL
“Line 4d4; one/Red 1 destroyed/Red 2 mobility

kill/ I have assumed Red 1 duties" CRACC/COMMO
“None" CRACC/COMMO
"Biack" CRACC/COMMO
Ammunition "Black" Fuel "Black" CRACC/COMMO
Requests instructions CRACC/COMMO

Time to send report:

Deviation from actual grid coordinates:
Actual Reported
a b

E-11
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Event 8.
Request and Adjust Indirect Fire

Company Commander sends coordinates of other platoons.

SH1 TC contacts company FIST/CO RC/COMMO _
SH2 Request fire mission CFF ___
SH10 Identifies himself CFF __
SH3 Sends grid coordinates CFF __
SHD Deviation from actual grid GRID
Actual Reported
a b
SH% Target description CFF ___
SH5 TC adjusts fire CFFr ___
SH6 Gives OT line "Direction: __ mils" CFF

SH7 Number of corrections
SH8 Requests "Fire for Effect"® CFF
SH9 Destroyed target within 5 adjustments CFFACC

SHCFF2 Time to fire for effect: - i




Fvent 9.
Encoding/Decoding Grid Coordinates

SI1 Correctly authenticates challenge #1 RC/COMMO __
SI2 Correctly authenticates challenge #2 RC/COMMO ___
SI3 Correctly encodes coordinate #1 ENC _
SI4 Correctly encodes coordinate #2 ENC __
SI5 Correctly encodes coordinate #3 ENC _
SI6 Correctly encodes coordinate #4 ENC
SI7 Correctly decodes coordinate #5 ENC

SIT Time for Event 9
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APPENDIX F

TRAINING BACKGROURD QUESTIONNAIRE




TRAINING BACKGROUND QUESTIONNAIRE

PURPOSE: This questionnaire is designed to obtain feedbkack about
your background and recent unit training experiences. This
information will assist the U.S. Army Armor Center *n our study
of combat readiness training. Please print your naiae in the
space provided so that we can link your information to other data
we have collected. Your individual information will be coded and
grouped with other participant's information for the purposes of
this study. Your information and data will be treated confiden-
tially. Your responses will not be identified with you in any
way. THANK YOU FOR YOUR COOPERATION.

NAME: UNIT:

Crew MNunmber DATE: /___/
day mon yr

Section 1: Background Information.
1. What is your currer? rank? (circle one).

PVT,E1l/E2 PrC SPC/CPL SGT SS8G SFC
1 2 3 4 5 6

2. How long have you held this rank?

Months
3. What is your duty position in your unit? (circle one).

LOADER DRIVER GUNNER TANK COMMANDER PLT/SGT
1l 2 3 4 5

OTHER:
6 Specify

4. How loung have you served in your current duty position?

Months

5. How long have you served on an M1l tank (total time)?

Months

6. How long have you served in your current battalion?

Months




7. Are you enrolled in the Excellence in Armor
Yes No
1l 0

8. Do you have experience in U-~COFT?

# of hcurs

Program?

Yes No
1 0

9. Do you have experience in SIMNET?

# of hours

Yes No
1 ¢
10. Do you wear glasses?
Yes No
l 0
11. Have you attended BNCOC?
Yes No 5
1 0
If yes, indicate your graduation date: e
Y ¥ M M
12, Have you attended ANCOC?
Yes
1

If yes, indicate your graduation date:

o

o
v ©
e
]




r=III--lallllIlllll--llu-lnl-nﬂl-w iy -

Section II: Unit Training E:perience.

Directions: Please indicate whether you have participated in the
following unit t.:aining events during %the last year. If you have
participated in the event, please indicate the primary duty
position yor occupied on the M1 tank during the event (loader =
l, driver = 2, gunner = 3, TC - 4, other = 5). Also, indicate
the number of times the event occurred.

M1 DUTY
POSITION
DURING HOW LONG
PARTICIPATED MOST RECENT AGO IN
EVENT IN_BYFNT EVENT MONTHS
(Licele one)
NTC ¥ES NO
1 0
REFORGER YES NO
1 0

TANK TABLE VII -

INTERMEDIATE TRAINING

COURSE YES NO
1 0

TANK TABLE VIII =
INTERMEDIATE QUALIFICATION
COURSE YES NO

1 0

SECTION GUNNERY -

(FOR EXAMPLE TANK

TABLE IX OR X) YES NO
1 0

PLATOON GUNNERY
(FOR EXAMPLE TANK
TABLE XI OR XII) YES NO

1 0
TANK CREW GUNNERY -
SKILLS TEST YES NO

1 0

G




PARTICIPATED
EVENT IN EVENT
{Circle one)

TANK CREW PROFICIENCY
COURSE YES NO
1l 0

CREW REACTION
EXERCISES YES NO

SECTION TACTICAL EXERCISES =~

(FIELD - EXAMPLE

TACTICAL TABLE 7 YES NO
1 0

PLATOON TACTICAL EXERCISES -

(FIELD ~ EXAMPLE

TACTICAL TABLE I YES NO
3 0

M1 DUTY

POSITION
DURING

MOST RECENT
EVENT

HOW 7" NG
AGO 1.
MONTHS




APPENDIX G

FIELD AND SIMNET TASX CLUSTERS BY
TC AND DRIVER MENTAL CATEGORY GROUPS




SPRP Field Test

TC Mental Category

Task Clusters I&TT IiTa ITITb Iv Total
2. Preparation of Weapon .38 .37 .34 .34 .36
Stations
3. Troubleshooting .52 .46 -40 .32 .42
4. Enter/Check Ballistic «69 .62 .60 .57 .62
Computer Data
5. Boresighting Main Gun 47 .56 .45 .21 .42
6. venicle Load .66 .60 .64 .46 .60
7. 1Issuing Proper Fire .24 .22 .10 .13 «17
Commands
8. Target Engagement .46 .45 +36 .43 .43
Procedures
9. Decoding and Plotting .66 .73 .63 .48 .62
Map Coordinates
10. Directing Tank through .52 .52 47 .39 .47
Minefield
11. Submits Spotrep w/out cue.78 .81 .70 .76 .76
12. Accuracy of Spotrep .56 .54 .52 +48 .53
13. Issues Casualty Report 27 .41 .22 + 26 .28
without cue
14. Accuracy of Casualty Rpt .39 +49 .35 +31 .38
15. Troop lLeading Procedures .48 .49 .48 .50 .49
16. Security .76 .74 .76 .76 .76
17. Position Location .43 <37 .34 .35 .37
18. Combat Driving .76 .74 .74 .71 .74
TOTAL 53 .52 46 +43
100% 98% 87% 81%




SPRP SIMNET Test

TC Mental Category

Task Clusters I&TT ITTa IITb iV  Total
1. Issues Proper Fire .15 .16 27 .19 .20
Commands
2. Target Engagement .74 .81 .75 .70 .75
Procedures
3. Submits Reports without .69 .70 .68 .62 .68
cue
4. Accuracy of Reports .47 .44 .44 + 42 .44
5. Radio Communications .80 .73 .78 .74 .76
6. Contact Reports .62 .70 .64 .60 .64
7. Call For Fire Procedures .97 .92 .95 .92 .94
8. Call For Fire Accuracy .77 .70 .34 .52 .58
9. Encoding/Decoding .74 .51 .39 .31 .49
10. Position Location .52 .50 .53 .47 .50
11. Combat Driving .74 .75 .76 .70 .74
TOTAL 61 .59 .58 .53
100% 97% 95% 87%




SPRP Field Test

Driver Mental Category

Task Clusters I&IT IITa IITb Iv Total
1. Uses TM (-10) for PMCS .38 .30 .37 .34 .35
2. Preparation of Weapon .38 .33 .39 .35 .36
Stations
3. Troubleshooting .45 .42 .48 .34 .42
4. Enter/Check Ballistic .66 .56 .61 .65 .62
Computer Data
5. Boresighting Main Gun .38 .57 .40 .37 42
6. Vehicle Load .60 .59 .60 .59 .60
7. Issuing Proper Fire .19 .17 .20 .12 .17
Commands
8. Target Engagement .45 =37 47 41 .43
Procedures
9. Decoding and Plotting .75 .57 .63 .50 .62
Map Coordinates
10. Directing Tank through .58 .42 .48 .40 .47
Minefield
11. Submits Spotrep w/out cue.79 .71 .79 .76 .76
12. Accuracy of Spotrep .58 .48 .53 .52 .53
13. Issues Casualty Report .36 .25 +28 +23 .28
without cue
14. Accuracy of Casualty Rpt .47 .33 <41 .31 .38
15. Troop Leading Procedures .50 .47 .50 .49 .49
16. Security .78 .75 .75 .74 .76
17. Position Location .38 .36 .36 .36 .37
18. Combat Driving .74 .76 .75 .71 .74
TOTAL .52 +47 .50 .45
100% 50% 96% 86%




SPRP SIMNET Test

Driver Mental Category

Task Clusters I&IT I1Ia IIib IV Total
1. Issues Proper Fire .16 .23 .19 .20 .20
Commands
2. Target Engagement .79 .73 77 .71 .75
Procedures
3. Submits Reports without .71 .61 .70 .68 .68
cue
4. Accuracy of Reports +48 .42 .42 44 .44
5. Radio Communications .76 .70 .77 .87 .76
6. Contact Reports .70 .63 .61 «59 .64
7. Call For Fire Procedures .97 .92 .95 .92 .94
8. Call For Fire Accuracy .64 .50 .67 .50 .58
9. Encoding/Decoding .61 .44 .44 .47 .49
10. Position Location .55 .49 .49 .48 .50
11. Combat Driving 77 .75 .75 .68 .74 %
TOTAL .62 .56 .57 .56
100% 90% 92% 90%




