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FOREWORD

The U.S. Army Research Institute for the Behavioral and Social
Sciences (AR !) has developed a broad program for more effective training

• of combat units in the Army . The U.S. Army Training and Doctrine Corn—
mand (TRADOC ) has identified small unit tactical engagement simulation
training as one of its highest behavioral science research priorities.
One product of ARI’s research program is a tactical engagement simula-
tion training method known as REALTRAIN that provides extremely realis-
tic and motivating training for small combat arms units . The method is
described in AR! Technical Report S—4 and ARI Research Report 1191..

S

To validate REALTRA.IN , AR! has conducted a series of field tests
supported by personnel of the AR ! Field Unit, Presidio of Monterey,
Calif., Jack J. Sternberg , Chief. This report , one of a series , presents
part of the findings of an experiment conducted at Fort Carson, Cob .,
January through March 1978. The core team that planned and executed the
validation test, in addition to the authors, consisted of LTC Thomas J .
Ritenour and Patrick Whitmarsh of the AR! Field Unit, Presidio of Monterey; • 

-
~

E. Robert Cbovis and Robert F. Cunningham of Cany on Researc h Group , Inc. ;
and LTC Larry Word , TRADOC Systems Manager for Tactical Engagement Simu-
lation (TSM -TES) . The authors also acknowledge the assistanc e of F. H.
Steinheiser , Jr., Gary Boycan, Steven Medlin, Bruce Hamill , and Claramae
Xnerr of the Engageme nt Simulation Techn ical Area .

LTC Thomas J . Ritenour of the AR! Field Unit , Presidio of Monte rey ,
contributed outstandi ngly and was solely responsible for organizing and
supervising the military support aspects of the field exper iment. This
research could not have been accomplished without the support of the 4th
Infantry Division (Mechanized ) . Special thanks are due to the conven-
tional trainer , CPT Ja mes L. - Prewett of the 4th Division , and the REAL-
TRAIN traine r , MM Angelo Severino , Office TSM-TES. —

This researc h was conducted within the December 1976 Five-Year Test
Program (FYTP ) as approved by the Army Test Schedule and Review Comit-
tee (TSARC) . The entire program is resp onsive to the requirements of
Army Projects 2Q763743A773 and 2Q763743A78o and the TRADOC TSM-TES of
the U.S. Army Train ing Suppor t Center , Fort Eustis , Va. The research
reported here was conducted as part of Army Projec t 2Q763743A775.
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ARMOR/ANTI-ARMOR TEAM TACTICAL PERFORMANCE

BRIEF

Requirement :

To identify measures of armor/anti—armor team tactical performance
associated with successful performance in an attack mission.

Procedure:

In Phase I , eight tank platoons with attached TOW and forward ob-
server sections from the 4th Infant ry Division (Mechanized ) at Fort Carson ,
Cob . ,  engaged in pretest field exercises to establish pretraining per-
formance levels. This pretest included a movement-to-contact/attack
against a skilled opposing force (OPFOR) .

Phase II provided 5 days of carefully coordinated tactical training ,
using REALTR AIN methods for four units and conventional method s for four
units.

Phase III , the posttest , repeated the pretest on different terrain
to establish performance improvement after training.

In Phase IV, test units conducted two meeting engagements against
• tested units of the other training group (shoot-off exercise).

Findings :

Performanced of tested units that accomplished their missions were
ccsnpar ed (a) with performances of units that did not and (b) with oppos-
ing force ( OPFOR ) perfor mance during the assault . Findings indicated
that performance of successful units was superior to that of unsuccess-
ful units in five major performance categories . Successful units were
characterized by sound tactical performance in

• Planning the attack ,
4

• Initial deployment ,

• Use of cover and concealment ,

• Surveillance , and

• Use of firepower.

vii
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During the assault phase of the attack , unsuccessful units could not • 
-

be evaluated, because these units were rendered ineffective early in the
exercises before they could assault the objective. Successful units, how-
ever, continued to perform well in the assault phase of the attack. These
units continued to use good cover and concealment, frequently detected
concealed OPFOR vehicles, employed heavy antitank TOWs to provide effec-
tive overwatch for the assaulting tank forces , and were able to mass tank
and TOW firepower on the defending OPFOR tanks .

Utilization of Findings:

The findings provide an empirical basis for evaluating the tactical
performance of armor/anti-armor teams and for diagnosing unit training
deficiencies . In addition , many of the skills central to sound tacti cal
performance identified in this rep ort are coismon across differen t missions ,
echelons , and types of units . These findings have broad implications for
the developeent of improved , more definitive ARFE Ps and for the more eco-
nomical conduct of tactical field training .

4
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ARMOR/ANTI -ARMOR TEAM TACTICAL PERFORMANCE

INTRODUCTION

The improvement of tactical training is one of the Army ’s highest
priorities. In recent years the Army has sought to increase the effec-
tiveness of unit training through the Army Training and Evaluation Pro-
gram (ARTEP). The major thrust of the ARTEP has been increased emphasis
on development of performance—oriented training and evaluation methods.
The current ARTEP stresses that unit proficiency be judged on the basis
of performance of appropriate missions carried out with as much tactical
realism as possible. Further, the current ARTEP attempts to set forth
training objectives and standards in explicit performance terms.

As initially implemented, the ARTEP suffered from some critical
: 1 weaknesses. One weakness was that there was no way to objectively de-

termine terminal mission outcomes. This problem is largely being over-
come with the introduction of tactical engagement simulation training
methods , such as SCOPES ,1 REALTRAIN , and eventually, the Multiple Inte-
grated Laser Engagement System (MILES) . With these methods , coimnanders
can conduct two—sided , free—play tactical exercises with credible cas-
ualty assessment and weapons signature effects and a high degree of
realism.

A second major weakness of A~ rEPs is that the guidance provided is
often not adequate to identify specific training requirements. In most
cases, if a unit fails to accomplish its mission , the existing guidance
is of little help to the trainer in determining reasons for failure. In
further AR~EP development , trainers should receive more specific guidance
to help them diagnose specific training def iciencies so that the trainers
are better able to design an effective, efficient training program.

The Army Research Institute and TRADOC are conducting a research
program to improve Army tactical training and evaluation. This program
includes the development of tactical engagement simulation training
methods , such as REALTRAIN and MILES , and will provide a basis for improv-
ing existing ARTEPs. The use of improved AR1’EPs and the employment of
advanced engagement simulation tactical training methods offer to improve

S greatly readiness of combat units. Not only will trainers be able to
determine objectively the terminal mission outcomes (e.g., mission ac—
ccmplishment and casualty exchange ratios) , but trainers will also be

t assisted in determining proficiency on critical intermediate tasks (e.g.,
use of overwatch) .

‘SCOPES: Squad Combat Operations Exercise (Simulation) .

— ~~~~~~~~ S _ ._ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S - • - -
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Consistent with the performance-oriented, criterion-referenced ap-
proach, a critical intermediate task is def ined as one that can be shown
to increase substantially the probability of mission accomplishment. The
steps to identify these tasks are

a. Identification of candidate intermediate tasks,

b. Development of objective measures of proficiency for these tasks,

c. Determination of the test conditions necessary to gather these
data reliably,

d. Correlation of intermediate task proficiency with mission out—
outcomes, and

e. Identification of tasks that correlate most highly with mission
outcomes.

The payoff from this research should be not only the empirical identifica-
tion and validation of critical intermediate tasks, but also determination
of objective measures of task proficiency and measurement procedures that
can be incorporated into the ARTEP .

Two field experiments (one with dismounted rifle squads2 and one with
armor/anti-armor teams3) have compared the relative training effectiveness
of REALTRAIN and conventional training methods not employing engagement
simulation. The tactical tests used to compare the training methods have
been based on current ARTEPs (7-15 and 17-35), but these tests have been

• greatly expanded to permit detailed analysis of tactical performance . The
present paper , one of a series of reports based on these experiments,
examines a variety of measures of engagement—related tactical performance
for armor/anti-armor teams in the attack . Other reports, such as perform-
ance in the defense, will be explored in future papers.

2
Banks, J. H., Hardy, G.. D., Scott, T. D., Kress, G., & Word, L. REAL-

TRAIN Validation for Rifle Squads : Mission Accomplishment. AR! Research
Report 1192 , October 1977.

Meliza, L. L., Scott, T. D., & Epstein, K. I. REALTRAIN Validation for
Rifle Squads II: Tactical Performance. AR! Research Report 1203, March
1979.

Scott, T. D., Banks , J. H. ,  Hardy , G. D .,  Jr. ,  & Sulzen , R. H. REALTRAIN
Validation for Rifle Squads 111* Tactical Performance During Movement—
to—Contact. AR! Research Report 1213, July 1979 . (a)

3Scott , T. D.,  Meliza , L. L.,  Hardy , G. D . ,  J r . ,  Banks, 7. H. ,  & Word , L.
REALTRAIN Validation for Armor/Anti-Armor Teams . AR! Research Report
1204 , March 1979. (b)

2
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- - METHOD

The field experiment consisted of four phases of tactical training
and performance testing, repeated in two cycles. Each player unit con-
sisted of a tank platoon , a TOW section , and a forward observer from the
4th Infantry Division (Mechanized ) at Fort Carson , Cob .

Phase I was a tactically realistic ARTEP-based pretraining test ad--
ministered to establish entry—level proficiency and to establish the
equivalence of the units to be trained.

- Phase II consisted of a 5-day training period during which player
units received either REALTRAIN or conventional training.

- - Phase III was a posttraining test conducted to determine the per-
formance increments resulting from training.

Phase IV consisted of two-sided, free-play exercises in which REAL-
TRAIN and conventionally trained units opposed one another in a meeting
engagement.

Pretraining and posttraining tests (Phases I and III) included a
movement—to—contact/attack . The scenario for these tests was based on
guidance provided in ARTEP 17-35.

Two test lanes were selected so that terrain was as similar as pos—
sible and so that tactical realism was maintained. Each unit was admin-
i 3tered the pretraining test on one lane and the posttraining test on the
other . In addition , order of lane use in pretests and posttests was
counterbalanced to minimize any lane effects.

• Weapon systems played in the tests were the (M-6OAl ) tank lOSem main
guns, TOW heavy antitank weapons , and l55imn artillery.

Tested units were initially given an operat ions order that directed
• them to occupy and secure an objective about 3 km from their attack posi-

tion. The objective was defended by an opposing force (OPFOR) TOW sec-
• tion located forward of the objective and two OPFOR tanks located on the

objective . The test scenario called for the TOW section to withdraw when
the lead element of the tested unit closed to within 400 m of the TOW
position. The scenario also called for the two OPPOR tanks to remain on
the objective until at least one OPFOR tank had been declared a casualty
and tanks from the tested unit had closed to within 400 m.

The OPPOR was given 2 weeks of tactical and scenario-specific train-
ing before the test to bring the force to a high level of tactical pro-
ficiency and to insure that their attacks and defenses during the pre-
training and posttraining tests presented a standardized threat. The test

~
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After Phase I testing , units were assigned to either REALTRAIN or
conventional training on the basis of casualties inflicted and sustained
during pretests. Assignments were made so as to insure that training

• groups , as much as possible, were of equivalent tactical proficiency
before training.

Phase II consisted of a 5-day training period during which units re-
ceived either REALTRAIN training or conventional training. Conventional
training was defined in terms of the absence of current engagement simu-
lation techniques . Casualties could be declared by the trainer or urn-

• pires on the basis of criteria such as undue exposure of tactical vehicles
and force ratios. No umpire was allowed to act in a capacity similar to
that of a REALTRAIN controller . Indirect fire was controlled through the
trainer , a training noncosinissioned officer (NCO) , or an umpire; no Fire
Direction Center was employed.

Training was given by two highly experienced and accomplished armor
officers, one of whom trained the units with REALTRAIN while the other
employed conventional methods . Both trainers were given the same training
guidance, based on ARTEPs relevant to the missions and test unit composi—
tion . Each trainer prepared a 5-day program of instruction (P01) . Each
POX was reviewed and discussed with the trainer to insure that the two
P018 were comparable and that both trainers were training on the same mis-
sions , tasks, and conditions .

Phase IV consisted of tactical exercises in which REALTRAIN and con-
ventionally trained units opposed one another in free-play meeting en-
gagements. In each cycle, each unit was scheduled to participate in two

H exercises, opposing each of the units in the other training group. Two
test lanes were used. For a test lane, each unit was independently given
a written order from its simulated company team ccmsnander that insured
that a meeting engagement between the two units would take place. Order
of use of the lanes and direction of movement on the lane were counter-
balanced for REALTRAIN and conventional units to overcome any potential
biasing effects due to terrain characteristics. Engagements continued
until all tanks on one side had been destroyed .

RESULTS

Results indicate that unsuccessful units (i.e., units that failed to
accomplish their attack mission) tended to sustain very heavy casualties
early in the exercise. To determine how unsuccessful units sustained
such heavy losses early in the exercise while successful units did not,
the portion of the exercise prior to OPPOR TOW withdrawal was exten-
sively analyzed. Findings indicated that successful units performed
better than unsuccessful units in five major areas :

• Planning,

• Initial deployment ,

• 

~~~~~~ ~~~~~~~~~~~~~ -— _ _ _  _____--
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• Use of cover and concealment,

• Surveillance, and

• Use of indirect fire .

By the time the OPFOR TOWs were withdrawn, unsuccessful units had suf-
fered devastating losses that rendered them ineffective. Successful.
units, however , continued to press an effective attack . In this later
portion of the attack , performance of successful units was characterized
by

• Continued use of good cover and concealment,

- • Effective use of TOWs as overwatching elements, -

• Massing of firepower on the defending OPFOR tanks, and

• Effective use of tanks as an assault force.

CONCLUSIONS

The present Armor Platoon ARTEP (17-35) does not provide much guid-
ance for trainers to diagnose specific training def iciencies . The data( collection methods and measures , discussed in detail in the technical
supplement , provide a basis for the development of an improved generation
of ARrEPs . Not only are many of the measures discussed here relevant to
the improvement of training and evaluation methods for armor/anti—armor
teams , but they also may be generalized to larger units (e.g.. armor corn-
panies). For example, use of overwatch, use of indirect fire , and massing
of direct fires are general intermediate processes appropriate for evaluat-
ing the tactical performance of higher echelon units.

- - - Moreover , many of these same performance indexes are relevant to dif—
ferent types of units and other types of missions. The generality of
these aspects of tactical performance has far-reaching implications for

• the economical conduct of tactical training. The findings presented in
this and earlier reports suggest that there exists a cosmion nuàleus of
tactical skills that are transferable to other situations and missions .
The tr ainer may be able to train a unit more economically by concentrat-
ing primarily on missions requiring the satisfactory execution of the
widest variety of these comeon skills. Thus • the information presented

4 in this report not only constitute s a major step toward the development
of an improved generation of ARFEP5, but it also has major implications
for the improvement of training management.

5
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TECHNICAL SUPPLEMENT

METHOD

The research was conducted at Port Carson , Cob ., during January ,
February, and March 1978. Player and support personnel were supplied
by the 4th Infantry Division (Mechanized) at Fort Carson . The research
was conducted to validate REALTRAIN training methodology and to identify
critical measures of tactical performance for armor/anti—armor units .

k

During the field experiment, eight test units underwent a program of
tactical testing and training. Each unit had one tank platoon, one TOW
section , and a forward observer. The program consisted of a pretraining 

- •

test , 5 days of tactical training , a posttraining test , and tactical ex-
ercises in which test units trained by different methods opposed one
another . Pretraining and posttraining tests were ARrEP-based tactical
exercises in which test units performed against a well-trained, con—
trolled opposing force (OPFOR) .

Personnel

General. Army test personnel were assigned duty positions based on
their qualifications. These personnel included data collectors , control-
lers , indirect fire personnel , mappers, radio control net operators, train-
ing officers and NCOs, and support personnel . Scientific staff members
monitored all phases of testing and training to insure that test proce-
dures and scenarios were accurately replicated . - 

—

Players and OPFOR. Players were members of eight test units from
the 4th Division . Each test unit and the OPFOR consisted of a tank pla-
toon with assigned TOW and forward observer (P0) sections . Once units
were established , unit integrity was maintained for the duration of par-
ticipation in the experiment.

• Controllers/Data Collectors. Sixteen individuals (2 officers and
14 enlisted men) acted as REALTRAIN controllers and data collectors aboard
tactical vehicles, with one controller/data collector assigned to each
vehicle. The two officers were assigned to the platoon leaders ’ tanks.

During all tests, an 0—5 senior tactical controller accompanied the
• test unit and an 0-2 senior OPFOR controller accompanied the OPFOR, each

in a 1/4—ton vehicle. Each controller was accompanied by a civilian
scientist who was responsible for the scientific execution of trials and
the collection of performance data.

Indirect Fire. Eight individuals were responsible for executing the
indirect fire missions called by tested units and OPPOR. Four of these
manned the Fire Direction Center (FDC) and recorded indirect fire data ,
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plotted missions, and controlled the fire markers. The resnaining four
were fire markers and were responsible for p)~ cing ground—burst simula-
tors and smoke pots at the locations designated by the FDC.

Mappers. Ten individuals recorded routes and events on 1:25,000
maps. Five mappers were assigned to the tested unit, and five were as-
signed to the OPFOR. Tested unit and OPFOR mappers were assigned corres-
ponding positions. In each test exercise, one mapper was assigned to
each of the two Tows, one was assigned to the FO, one followed the heavy
tank section in a 1/4-ton vehicle , and one followed the light tank sec-
tion. Heavy and light section mappers were instructed to move so as not
to compromise the routes or locations of their section.

REALTRAIN Control Net Operators. Four enlisted men operated the
REALTRAIN control net. These operators were responsible for insuring
that cosmunications checks were made, recording times of scenario events,
transmitting time hacks, recording tactical events (casualties, etc.),
and making tape recordings of tactical and control net communications.

Test Staff Training

General. All test staff personnel received intensive training on
• their duties for at least 1 week and became familiar with the tactical

scenario and test lanes. Members of the scientific staff reviewed data
forms at the end of practice exercises to insure that the forms were
properly completed. The data forms used by controllers and other data
collectors were modified in response to feedback provided by data collec-
tore. Numbered checkpoints were placed in the field to assist mappers,
controllers, and fire markers.

Data Collectors. Controllers were trained during REALTRAIN mini-
exercises and during OPFOR practice sessions for the tactical test. Mem-
bers of the scientific staff accompanied controllers on tactical vehicles
during this training period to facilitate controller training in data - -
collection duties. Mapper data collector s were given extensive training
and practice in map reading and in construction of map traces of vehicle
routes. Personnel who collected data (casualties , etc.) from the exercise
control radio net (NCS) practiced initially on tape-recorded simulated
exercises and later on OPFOR practice exercises.

Indirect Fire. FDC personnel and fire markers executed simulated
indirect fire missions, and then later executed fire missions during
OPFOR practice exercises. Fire markers - were given at least 1 week of in-
tensive training and practice. Formal training was given in map reading.
land navigation , handling of explosives, and REALTRAIN procedures for in-
direct fire . In practice sessions, fire markers were given (simulated)

J 

missions • Their actual delivery of the requested fire was closely moni-
tored until they demonstrated tbey could deliver rounds accurately and
quickly.
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• OPPOR. The OPPOR was given 2 weeks of scenario-specific training
before the first pretraining test. This training insured that the OPPOR
executed its mission in a tactically proficient and standardized manner.

Test Design

Schedule. The field experiment consisted of four phases of tactical
training and performance testing , replicated in two cycles. Each cycle
consisted of the testing and training of four test units during a 3-week
period (see Figure 1). Phase I, the pretraining tests , was carried out 

•

over 4 days, one unit being tested each day . The other three units per-
formed maintenance or other duties. Phase II, tactical training, took
place over a S—day period, and all tested units participated each day .
Phase Ifl , the posttraining tests , was scheduled the same as Phase I.
Phase IV , the shoot-of fs, was carried out over a 2-day period with two
exercises per day. Each unit was scheduled to participate in two shoot-
of f exercises , one on each of the 2 days .

Description of Phases. Phases I and III, the pretraining and post-
training tests , were ARTEP-based, tactical performance tests. Phase I
tests were administered to establish entry—level tactical proficiency,
and Phase III tests were given to establish performance gains and final
performance levels . Tests consisted of a movement-to-contact/attack fol-
lowed by a defense . In the general design of the test, the tested units
were permitted free—play ; the units were constrained only by the tacti-
cally realistic orders given them by their simulated company team commander
( the senior tactical controller) .

The scenario for the OPPOR was carefully constructed to provide stan-
dardized measurement and observation opportunities without compromising
tactical realism. Two test lanes were used, and each unit was administered
the pretraining test on one lane and the posttraining test on the other .
The order of lane use in pre— and posttests was counterbalanced to mini-
mize any lane effects. The terrain on these test lanes was quite similar
(see Appendix H for a detailed terrain description) .

After Phase I testing, units were assigned to either REALTRAIN or
conventional training, primarily on the basis of casualties inflicted and
sustained during pretests . Assignments were made in such a way as to in-
sure that training groups , as much as possible, were of equivalent tacti-
cal proficiency before training began . Appendix F describes the assign-
ment procedures.

-

~~ Phase IX consisted of a 5-day training period during which units re-
ceived either REALTRAIN training or conventional training. Conventional
training was defined in terms of the absence of current engagement simula-
tion techniques. Casualties could be declared by the trainer or umpires
on the basis of criteria such as undue exposure of tactical vehicles and

8
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Week i Week 2 Week 3

Day: 1 2 3  4 5 1 2 3 4 5 1. 2 3 4 5 H
Activity : Pretraining Tactical Posttraining Shoot-off

tests training tests exercises

Tactical One attack Determined One attack
exercises : and one by trainer and one Two meeting

defense defense engagements
per day per day per day 4

I
Figure 1. Schedule for one cycle of testing and training
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force ratios . In addition, no umpire was allowed to act in a capacity
similar to that of a REALTRAIN controller. Indirect fire was controlled
through the trainer, a training NCO, or an umpire ; and no FDC was
employed.

Training was administered by two highly experienced and accomplished
armor officers , one of whom trained the units with REALTRAIN while the
other employed conventional methods . Both trainers were given the same
training guidance , based on ARTEPs relevant to the missions and test
unit composition (see Appendix G) .  Each trainer prepared a 5-day pro-
gram of instruction (POX) . Each P01 was reviewed and discussed with the
trainer to insure that the two POIs were comparable and that both trainers
were training on the same missions, tasks, and conditions. Conduct of
training was monitored to insure that the POIs were followed. As long as
the trainers stayed within the generally broad limits of the approved
P01, however , they were allowed to adjust their training to meet the par-
ticular needs of the units they were training. The same materiel train-
ing resources , terrain , and personnel, with the exception of REALTRAIN
controllers and equipeent, were available to both trainers. Controllers
are required for casualty assessment in a REALTRAIN exercise, but not in
a conventional training exercise. However, the conventional trainer was
provided with a number of umpires to assist in conventional casualty
assessment .

Phase IV consisted of tactical exercises in which REALTRAIN and con-
- 

- ventionally trained units opposed one another in free-play meeting engage-
aents . In each cycle , each unit was scheduled to participate in two
exercises , opposing each of the units in the other training group. Two
test lanes were used. For a test lane, each unit was independently given
a written order from its simulated company team co’~~~nder that insured
that a meeting engagement between the two units would take place. Test
units participated in one exercise on each of the two lanes . Order of
use of the lanes and direction of movement on the lanes were counterbal-
anced for REALTRAIN and conventional units to overcome any potential
biasing effects due to terrain characteristics • Once contact had been
made, engagements continued until all tanks on one side had been destroyed.

Tactical Test

Attack. In the Phase I and III attack module , a specific terrain
area was given to the tested unit as its objective; its mission was to
clear the objective of all enemy forces (see Appendix A for operations
orders) . The tank platoon leader was told that enemy activity had been
observed in the vicinity of the objective as well as in a specific area
of the terrain forward of the objective. In fact , the forward location
was occupied by the OPFOR TCM section , and the objective itself was ac- - -

r cupied by two tanks. The positions of the OPFOR permitted use of largely
covered and concealed routes of approach by the tested unit during much
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of the attack if the units showed good terrain appreciation. The OPPOR
TCMs were part of a defense in depth , and the tested unit had to destroy
the TOWs or force them to withdraw in order to successfully press the at-
tack on the objective itself.

During the tested units initial movement-to-contact, only the TOWs
were in position to engage elements of the tested unit; the rules of en-
gagement for the test scenario required them to withdraw when test unit
tanks closed to within 400 m of their position (see Appendix B for test
operating procedures) . The scenario for the two OPFOR tanks on the ob-
jective required the two tanks to engage the tested unit as soon as pos-

• • sible and to remain on the objective until at least one OPFOR tank had
been destroyed and tanks from the tested unit had closed to within 400 m.

Other Exercises. Details of the defenses and meeting engagements are
covered in Scott, et al. (1979) . Because data derived from these exer-
cises are not discussed in this report , the methods and procedures for
defenses and meeting engagements are not covered. A future report will
examine tactical performance in the defense.

In Phases I and III , decisions regarding aborted or interrupted
trials (see Appendix E) and deviations from the scenario or operating
procedures were made jointly by the senior tactical coi~trollers and the
civilian scientists .

Casualty Assessment Procedures. Casualties could be produced by
(a) the tank main gun (105mm cannon) , (b) the TOW heavy antitank weapon
system, and (c) indirect fire (155mm artillery) . Appendix C contajns
casualty assessment rules and procedures .

Data Collection -

- -
~ General. A wide range of data was collected during the course of

- 

-~ the experiment . Appendix D provides performance data forms. Data col-
lection responsibilities are briefly discussed below. In addition to the
performance data collection , scientific staff members maintained logs on
any deviation from prescribed procedures and on any unusual factors that
might have affected performance or data interpretation.

Tactical Vehicle Controllers. Controller/data collectors on board
tested unit and OPFOR vehicles collected information on critical aspects

• of performance , including use of overwatch, detections, firing events ,
and use of dismounted TOWs. All data were time-indexed so that they
could be compared with data collected from other sources .

Mappers. Time-indexed location and movement data were collected by
mappers, who prepared map traces of all tactical vehicle routes. Map—
pers noted times of halts, starts , and major firing events on their maps.

11

•--•

~ 

- •~~~~-~~~~~ -~~~~ ~~~_ : ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _____



I

REALTRAIN Net Control Station (NCS ). NCS operators collected en-
gagement and casualty data. NCS personnel also tape recorded and pro-
vided short , written summaries of tactical communications among both
tested units and the OPFOR. tn addition, NCS staff kept a detailed time—
indexed log of all scenario-related events . The NCS transmitted times
periodically to insure that the various data sources worked from a common
time base.

Indirect Fire. Data on indirect fire were collected by the FO data
collectors/controllers, ~DC personnel , the REALTRAIN NCS, and a civilian
scientist. The P0 data ollector provided information on detections made
by the TO, on conununications between FO and the other members of the P0’s
unit, on the TO’s location and movement , and on the locations of preplotted
targets. The FDC personnel recorded all information on the indirect fire
missions called by tested units and the OPFOR. The NCS provided informa-
tion on casualties resulting from indirect fire missions. The civilian
scientist collected data on tested unit indirect fire planning .

Narratives. Upon completion of an exercise, the senior controller ,
the OPPOR controller , and the principal scientific staff prepared an exer-
cise narrative. Narratives included a detailed reconstruction of events
in the exercise and a description of aspects of performance that might not
have been recorded on the various data forms . These narrative sessions
were tape recorded for subsequent transcription and editing . Appendix I
contains a typical narrative.

Ammunition

Direct Fire. Prior to experimental trials , all tanks were equipped
with Hoffman devices for simulating the tank main gun weapon signature.
Because TOW backblast simulators were in short supply , most trials were
executed using hand grenade simulators to simulate the TOW signature.
These proved adequate and could be seen clearly from a considerable
distance .

For all testing phases, tested units and OPFOR were issued nine
Hoffman rounds per tank and eight simulators per TOW. This allotment
proved sufficient to execute test phases without the need for ammunition
resupply between exercises.

• Indirect_ Fire. During pretests and postteáts , the tested unit pla-
toon leader was informed in his operations order that he would be sup-
ported by 155mm artillery. Indirect fire HE rounds were simulated by
ground—burst simulators • The tested unit platoon leader ’s anununition
supply rate (ASR) was 49 rounds of high explosive (HE) and 5 smoke mis-
sions (at 2 smoke pots per mission) . These resources were to be used as
needed during both attack and defense missions. Thus , if a unit expended t

12
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its 49 rounds of HE during an attack , no rounds would be left for the de-
fense. In practice, this never occurred , and all tested units had suf-
ficient HE rounds remaining at the end of the attack to use indirect fire
during the defense.

The OPFOR ’s ASR was 28 rounds of HE and 3 smoke missions. During
the Phase IV shoot-offs , both tested units each had an ASR of 21 rounds
of HE and 3 smoke missions. During Phase III (training), each trainer
was allotted 300 rounds of HE and 120 smoke pots each cycle to use as he
judged best over the 5-day training period . Trainers indicated that this
allotment was sufficient.

- 

RESULTS —

In a previous report (Scott et al., l979b) data were presented on
mission accomplishment, casualties, and other supporting measures of tac-
tical performance. This paper presents further analyses of these data
and is directed toward developing an understanding of the dynamics of
armor/anti-armor team tactical performance . Several factors associated
with successful performance of armor/anti-armor teams are examined to
identify candidate tactical performance measures for further development
of the Army Training and Evaluation Program (ARTEP) .

The data presented here concern armor/anti—armor team performance
in the attack mission. Results are divided into three major sections.

-• In the first section , the mission accomplishment and casualty data pre-
sented in the paper cited above are briefly reviewed and events in the
early portion of the attack are examined. The second section is con—

f cerned with analyses of tactical team performance in the later stages of
the attack. The third section presents a brief summary of performance
in the attack and discusses implications for the development of AR’rEPs.

Section 1: Review and Early Tactical Performance

Mission Accomplishment. Mission accomplishment is the prime goal
of any combat unit; it is defined here as securing terrain specified as
critical in the tested units ’ operations orders . In the attack , tested
units were required to occupy and clear their objective. This entailed
destroying or forcing withdrawal of the OPFOR. Further details are pre-
sented in the Methods section and in the operations orders (Appendix A).
Both REALTRAIN and conventiona lly trained units were successful in one

a attack during pretests. In posttraining tests , REALTRAIN units accom-
pu shed their missions in three attack exercises , whereas conventional
units accomplished none . Thus , after training, REALTRAIN units had im-
proved more and had attained a higher level of performance in the attack
than had conventional units.

_ _  
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Overall Casualties. The numbers of casualties sustained and in-
flicted are critical measures of a unit ’s effectiveness and its ability
to continue to function effectively . A casualty is def ined as a disabled
weapon system (tank or TOW) unless specifically otherwise indicated . In
general , a weapon system may be disabled by a direct or indirect fire hit
or because the entire vehicle crew has been declared personnel casualties .
(Appendix D, Casualty Assessment Procedures, gives further details.)
Table 1 presents the percentages of casualties sustained and inflicted
by tested units in the attack. These data show that in posttests REAL-
TRAIN units substantially reduced the percentage of casualties sustained
and increased the percentage of casualties inflicted on the OPFOR . In
contrast , conventionally trained units showed no substantial change from . -

pretraining to poettraining tests . It is also clear that both training
-

• groups in the pretraining tests and conventional units in the posttest
suffered devastating losses. To develop an understanding of the dynamics
of these exercises , it is important to determine how these heavy losses
were sustained. The following sections will present further analyses of
casualty data and examine tactical behaviors associated with sound tacti-
cal performance.

Table l

Percentage of Casualties (Tanks and TOWs) Sustained
and Inflicted by Tested Units in the Attack

Casualties sustained Casualties inflicted

Test REALTRAIN Conventional REALTRAIN Conventional

Pretest 86 82 6 12

I 
Posttest 63 75 44 6

Early Casualties. In the attack, the OPFOR TOW section occupied a
position forward of the objective as part of a defense in depth . The
scenario called for these TOWs to inflict any casualties they could and
then withdraw to a position from which they could provide overwatch for
the defending OPFOR tanks when elements of the tested unit closed on the
OPPOR TOW position (see the Methods section for further details). Casual-
ties sustained by tested units before OPFOR TOWs were withdrawn are in-
dicators of how well the tested units conducted the initial phase of the
attack.

14 &
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Table 2 presents the percentage of casualties sustained by tested
units before TOW withdrawal . During pretests , about two-thirds of all
tested units’ weapons systems were destroyed early in the exercise. In
posttests, REALTRAIN units showed a substantial improvement, reducing the
percentage of casualties sustained from 61% to 22%. Conventionally trained

- • units, however , showed a considerably smaller improvement , reducing their
percentage of casualties sustained from 68% to 54%. These data indicate

— that , after training, conventional units were more likely to be rendered
ineffective early in the engagement than were REALTRAIN units. The REAL-
TRAIN units , however, were more likely to survive the early stages of
the attack exercises with sufficient forces intact to enable them to
carry out an effective attack .

Table 2

Percentages of Tested Unit Tanks and
TOWs Declared Casualties Prior

to OPFOR TOW Withdrawal

- i  Test REALTRAIN Conventional - -

— Pretest 61 68

Posttest 22 54

Success in Engagements. The analyses presented above have compared
REALTRAIN and conventionally trained units. However, the primary goal
of this report is to identify candidate measures of tactical performance
for use in developing improved engagement-simulation-based ARTEPs. There-
fore , to more clearly define the ingredients of sound tactical performance,

• it is useful to compare the behaviors of units that performed well in the
attack with those that did not . The following analyses then, will empha-
size differences between successful and unsuccessful performances in the
attack. Success , as defined here , indicates that the exercise outcome
was “mission accomplished .” Tested units were successful in 5 exercises
and unsuccessful in 11. To show the relationship between the two data
sets, Table 3 presents the percentages of casualties sustained by tested
units before OPFOR TOW withdrawal and for the entire attack exercise .
Results are presented for REALTRAIN and conventional units (posttest)
and are compared with successful and unsuccessful exercise outcomes .



-

Table 3

Percentages of Casualties Sustained in the Posttest ,
by Training Group and Outcome - •

Before OPFOR Total.
Unit TOW withdrawal exercise

Training group

REALTRAIN 22 63
Conventional 54 75

Exercise outcome

Successful (N = 5) 11 51
Unsuccessful (N = 11) 70 88

Note. Data are presented for the period prior to OPFOR TOW withdrawal
and for the total attack exercise.

As expected, these data show that the differences in casualties sus—
tam ed between REALTRAIN and conventional training groups are smaller
than those found when considering the data in terms of successful and

— unsuccessful outcomes . REALTRAIN units suffered more casualties than
successful units, and conventional units suffered fewer casualties than
unsuccessful units . Using successful and unsuccessful exercise outcomes —

as the principal basis of analysis will help determine the ingredients
of sound tactical performance and develop candidate measures of unit tac-
tical performance for engagement-simulation-based ARTEPs.

Success and Early Casualties. The ability of a unit to continue to
attack effectively depends partially on the total number of weapon sys-
tems available. Perhaps more important, however, is the number of sur-
viving tanks, because lightly armored TOWs cannot continue to attack
unsupported. In addition, sound command and control is a critical as-
pect of any tactical operation. Frequently, when leaders are lost, units
cease to function in an integrated fashion and become more vulnerable.

- 
The data presented in Table 4 show that unsuccessful units lost

nearly three-quarters of their tanks and leaders (platoon leaders and pla-
toon sergeants) prior to OPFOR TOW withdrawal. With little leadership
and with little “heavy armor,” it is clear that these units would have
a poor chance of mounting an effective attack. In successful attacks, on
the other hand, units suffered leader and tank losses of 10% and 16% , re-
spectively. Thus, successful attacks were characterized by a low initial

J 

tested unit casualty rate. These data underscore the criticality of the
early portion of the attack exercises.
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Table 4

H Early Casualties: Percentages of Tested Unit
Casualties Sustained in the Attack Prior to

OPFOR TOW Wi thdrawal

Type of casualty

I Unit Tank Leader Tank & TOW

- Successful 16 10 11

( Unsuccessful 74 73 70

-~~ Temporal Distribution of Casualties. Temporal characteristics of
• engagements may reveal important information about the patterns of com-

• bat. In the present context , the manner in which casualties were distrib-
uted over time shows differences between successful and unsuccessful units.
These differences suggest reasons why some units accomplished their mis-
sions and others did not. Figure 2 presents the cumulative distributions
(over time) of successful and unsuccessful units ’ tank and TOW casualties .
Not only did unsuccessful units sustain heavy losses prior to OPFOR TOW
withdrawal, but these units also began to sustain a high rate of casual-
ties shortly after crossing the line of departure (LD) . After the first
20 minutes of the exercise, unsuccessful units suffered 26% casualties,

- compared with 3% for successful units . Because the OPFOR TOWs positions
were 2 ,000 m or more from the LD, these early engagements probably occurred

- at fairly “long” ranges. Moreover, it is at these fairly long ranges that
- tested units should have been most difficult to detect. The data, then ,

suggest that unsuccessful units did not employ sound movement techniques,
- 

- and that the poor quality of unsuccessful units ’ movement techniques be-
came evident shortly after they had crossed the ID .

- Planning and Preparation. The high frequency of very early unsuc-
cessful unit casualties suggests that these units may not have been ade-
quately prepared to execute their missions. Planning and coordination
are essential aspects of any tactical operation . Data on planning show

- that unsuccessful unit leaders did not plan to provide a great deal of
- protection for their elements in the early portion of the exercise, nor

did they ccumtunicate their plans effectively to their elements . Forty-
one percent of the unsuccessful units ’ tank and TOW crews were not briefed
on the contents of the platoon leaders ’ orders , compared with 17% of the
successful units ’ crews . Thus if an unsuccessful unit vehicle commander
was declared a casualty , the crew would be less likely to have adequate
information on how to proceed than would a successful unit crew.

17
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In addition , successful units planned to provide protection for
their maneuvering elements as they crossed the ID to a greater extent
than did unsuccessful units. All of the successful unit leaders planned
to use indirect fire to cover their initial movement across the ID, com-
pared with 27% for the unsuccessful units. Also, 80% of the successful
units placed at least one of their TOWs in a position to provide over-
watch as the maneuvering tank forces crossed the LD, compared with 55% of
the unsuccessful units . Even though unsuccessful tested units did not
use the terrain to their advantage in their initial deployment (as shown
by the high percentage of casualties in the first 20 minutes of the exer-
cise), placing TOWS in an overwatch position could have allowed them to
return the OPFOR TOW fire and inflict casualties on the OPFOR.

Sound planning was not limited to the crossing of the LD. Success-
ful units also planned to provide continuing overwatch for their maneuver-
ing tanks to a greater extent than did unsuccessful units. Eighty percent
of the successful units planned to displace their TOWs forward to support
the assault on the objective. In contrast, 45% of the unsuccessful units
planned to move their TOWs forward for the assault. These data indicate
that successful units were better prepared to execute their mission than
were unsuccessful units .

Early Indirect Fire. One way that tested units could have decreased
the likelihood of being detected or engaged early in the exercise was to
use indirect fire ( IDF) either to suppress the OPFOR or to conceal their
movements by using smoke screens. Table 5 presents the percentages of
units employing IDF in the early portion of the exercise . Sixty percent
of the successful units used smoke or high explosiye (HE) to cover their
units within 10 minutes of the time their first track vehicle crossed the
ID, compared with 27% of the unsuccessful units. Thus, successful units
were more than twice as likely to use their ID? resources to cover their
initial deployment as were unsuccessful units.

Table S

• I Percentages of Tested Units That Used Early Indirect Fire

Used smoke or Used smoke before Used HE before
Unit HE at ID TOW withdrawal TOW withdrawal

• 
• 

Successful 60 80 80

Unsuccessful 27 45 45
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In addition, successful units were more likely to use ID? between the
time they crossed the ID and the time the OPFOR TOWs were withdr awn , a

Eighty percent of the successful units employed HE, and 80% used smoke
during this period , compared with 45% of unsuccessful units for each type
of IDF mission. Also, prior to OPFOR TOW withdrawal, successful units
called for an average of 2.4 ID? missions, compared with an average of
1.4 missions for unsuccessful units. Thus, successful units made better
use of their ID? resources than did unsuccessful units in that successful
units (a) were more likely to use IDF to cover their initial deployment ,
(b) were more likely to use both smoke and HE type missions , and (c)
called a greater average number of supporting indirect fire missions.

Cover and Concealment. How unsuccessful units came to sustain such
heavy casualties may be partially determined by their use of cover and
conceal ment . In addition to the temporal casualty data , informal observa-
tion and narrative data also suggest that unsucce ssful units often ex-
posed themselves unnecessarily and were generally careless about their
use of the terrain. Empirical data support this suggestion .

-- - Table 6 presents the mean number of times tested unit elements were
detected and identified by the OPFOR before OPFOR TOW withdrawal . Over-
all , unsuccessful units were detected and identified more than thre e times
as often as were successful units . The high frequency of detection indi-
cates a generally poor use of terrain by unsuccessful units. Table 6 also
shows the mobility condition of the tested unit vehicles when they were
detected and identified. Unsuccessful units ’ vehicles were detected while
moving nearly twice as often as were successful units ’ vehicles . These
data suggest that successful units selected more covered and conceal ed
routes of advance and moved more carefully than did unsuccessful units.

Table 6

Use of Cover and Concealment: Mean Number of
Times Tested Unit Elements Were Detec ted

• and Identified by the OPFOR in the
Attack Prior to OPFOR TOW withdrawa l

• Vehicles detected and identified

Unit Moving Stationary Total —

Successful 2.8 0.2 3.0 
p

Unsuccessful 5.2 4.6 io.t

detections were not designated as detections
of moving or station ary vehicles . 

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~
---,

~~
•
~~~ -~~ --~~~~~~~ - - k- -—



~~~~~~
- -

~~~ 
- ~- ~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Stationary Detections. The results show an even more striking dif-
ference between successful and unsuccessful units ’ vehicles detected
while stationary (Table 6). Successful units ’ stationary vehicles were
rarely detected; however, unsuccessful units’ vehicles were detected
while stationary more than four times each exercise, nearly as often as
their moving vehicles were detected . These data suggest that successful
units selected and employed positions that were more covered and concealed
from the OPFOR than did unsuccessful units.

It should be noted that the large difference in stationary tested
unit vehicles detected was not due to the unsuccessful units stopping
more frequently than successful units. Each unsuccessful- unit vehicle
stopped an average of 7.6 times prior to OPFOR TOW withdrawal, compared
with 7.0 times for successful units. Nor did unsuccessful units provide
the OPFOR a better opportunity for detection by remaining stopped for
longer periods of time. Between the time tested units crossed the ID and
the time the OPFOR TOWs were withdrawn, unsuccessful units spent an aver—
age of 17.4 minutes stopped, compared with 22.2 minutes for successful
units.

Multiple Detections. In addition, informal observation and naxra—
tive data suggested that some of the differences in detection frequencies
of successful and unsuccessful units’ vehicles were due to multiple de-
tections (i.e., detections of two or more vehicles made by an OPFOR crew
at approximately the same time) . Unsuccessful units’ tanks and TOWs were
detected and identified in at least one multiple detection event before
OPFOR TOW withdrawal in 91% of the attack exercises, compared with 60% for
the successful units. Moreover , unsuccessful units’ track vehicles were
involved in multiple detections by the OPPOR an average of 2.8 times per
exercise before OPFOR TOW withdrawal, compared with 0.8 times for success-
ful units. These data indicate that events in which the OPFOR detected
two or more vehicles were more pervasive among unsuccessful units than
successful units; -these data also suggest that unsuccessful units may not
have been maintaining adequate dispersion among their vehicles. a

Use of Observation Posts (OPs). Detections of stationary targets are
particularly critical, because detected stationary vehicles are likely to
remain in view of the OPFOR for a longer time than are moving vehicles
and are thus more easily engaged. One way a unit might minimize detec-
tions of its stationary vehicles is to stop in fully covered or concealed
positions and to deploy crew members forward as OPs • rather than to at-
tempt selection of positions where the vehicle i. in partial defilade
(and thus partially exposed) . The employment of OPs has two major ad-
vantages for the tested units. First , personnel targets are aller and
therefore are not as easily detected . Second , where an OP can easily
change positions to gain a better view of the critical terrain without
providing the OPFOR with major detection cues, vehicular targets are often
detected while adjusting their positions because of dust, .ngin. smoke, or
noise . Besults show that successful units were about 50% more likely to

1
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an average of 8.0 times prior to OPFOR TOW withdrawal, compared with 5.4
times for unsuccessful units. Therefore , the more frequent use of OPs by
successful units is probably a major factor in their low stationary de-
tection frequency and in their ability to survive the early portion of
the engagement.

Use of Dismounted TOWs. A similar point regards TOW employment.
Dismounted TOWs are generally more easily concealed and thus may be more
difficult to detect and engage than vehicle-mounted TOWs. In this case,
of all the TOWs declared casualties during the attack , 25% were ground—
mounted and 75% were vehicle-mounted. Also, prior to OPFOR TOW withdrawal ,
unsuccessful unit TOW casualties were sustained priznarily by vehicle-
mounted weapons (77%) as opposed to ground-mounted weapons (23%). Suc-

• cessful units , which sustained only one TOW casualty before OPFOR TOW
withdrawal , had a greater tendency to ground-mount at least one of their
TOWs than unsuccessful units had. Fifty percent of the successful units ’
TOWS were ground-mounted at least once prior to OPFOR withdrawal, com-
pared with 36% for the unsuccessful units.

Thus, it is likely that in these exercises TOW survivability was en—
hanced by ground—mounting the weapon system. These data are consistent
with the cover and concealment data presented earlier (Table 6) and sug-
gest that if TOWs are to be employed in a static mode , ground-mounted em-
ployment of these weapons offers a substantial advantage.

TOW ~~ployment. It should be noted , however, that although a ground-
mounted TOW is , in general , less easily detected than a vehicle—mounted
weapon, it is also less mobile. It may be tactically advantageous, there-
fore , to ground-mount one of the two TOWs and leave the other vehicle-
mounted so that it can be easily displaced to overwatch the forward tank
elements. Table 7 presents the percentage of units that ground—mounted
none , one, or both of their TOW weapons. All successful units ground—
mounted one TOW and left the other free to maneuver. Most unsuccessful
units (55%) , in contrast , did not ground-mount either of their TOWs . Of
those units that did ground-mount their TOWs , most ground-mounted both
weapons. In this latter case, units had little flexibility in weapon sys-
tem employment.

Clearly, the optimal mode of employment depends on the tactical situa-
tion . The central point here , however, is not the mix of ground- and
vehicle-mounted weapons used by tested units per se , but rather the capa-
bility of the unit leaders to use their TOW weapon system to maximize the
effectiveness and the flexibility of their tactical resources. The re-
sults suggest that successful units tended to make better use of their
available resources in this regard than did unsuccessful units .
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Table 7

Percentage of TOW Units Which Ground-
Mounted None, One, or Both TOWs
Prior to OPFOR TOW Withdrawal

Ground-mounted TOWs - 
—

Unit None One Two

Successful 0 100 0

Unsuccessful 55 18 27

OPFOR: Casualties and Detections. Although it was critical that a
unit survive the early portion of the exercise with sufficient firepower
intact to enable it to carry out an effective attack, the unit’s mission

• was to seize and occupy an objective. This required tested units not only
to take measures to protect themselves but also to acquire enemy targets
and bring them under fire or force their withdrawal .

Table 8 presents the mean number of times OPFOR vehicles were de-
- 

-
~ tected and identified and the percentage of the OPFOR declared casualties

prior to OPP’OR TOW withdrawal. These data show that the OPFOR was rarely
detected and rarely taken under fire by either successful or unsuccessful
units during the early portion of the exercise . The low detection fre-
quency is not surprising, because OPFOR TOW positions were carefully se-
lected to provide the maximum possible concealment from the tested units
consistent with the requirements for good fields of observation and fire.
Also, the OPPOR tanks were placed in well-concealed positions that were
generally out of the line of sight of the tested units until they had
nearly closed on the OPFOR TOW position, Most (90%) of the detection
and firing events involving OPFOR targets occurred following OPFOR TOW
withdrawal. Events occurring after OPFOR TOW withdrawal are examined in
Section 2 of this report .

S~~~ ary. This section has described the performance of tested units
in terms of a variety of measures of tactical proficiency. Yet none of
these performances, taken separately , determines mission outcome. weapon
system employment , tactics , and coemand and control all play key roles —

in sound tactical performance. If the key measures discussed in this
section jointly determine mission outcome, pooled performances should dis-
criminate between successful and unsuccessful units and be positively
correlated with mission accomplishment.
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Table 8

Mean Number of Times OPFOR Tanks and TOWs Were
Detected and Identified and Percentage
of OPPOR Declared Casualties Before

OPYOR TOW Withdrawal

Mean
detections OPFOR

Unit of OPFOR casualties (%)

Successful 1.2 5

Unsuccessful 0.8 0

— 
Table 9 presents Li performance measures pooled to form an overall

performance index for the period of time from delivery of the company
team coemander ’ s order to the platoon leader until the OPFOR TOWs were
withdrawn. One point was given in each exercise for each of the activi-
ties specified in Table 9. Successful units were scored positively on
an average of 8.4 measures , compared with 3.8 measures for unsuccessful

- • units Ct = 4.58;p < .001). Moreover, a point—biserial correlation indi-
cates a strong positive relation between the pooled performance scores
and mission accomplishment (rpb = O.77;p < .001) . Thus , the measures
discussed in this section provide an empirical basis for the development
of improved , performance-oriented ARTEPs.

Section 2: Performance in the Assault

General. The previous section examined factors associated with
tested unit survival in the early portion of the attack exercises . This
section will discuss performance in the later portion of the attack, fol-
lowing OPFOR TOW withdrawal. It will be recalled that unsuccessful units
had sustained 70% casualties before the OPFOR TOWs withdrew, and at that
point in the exercise they had little chance of mounting an effective at-
tack. Therefore , unsuccessful unit performance will not be examined here ,
except to note that after OPFOR ‘1’CM withdrawal, these units sustained an
additional 18% casualties (for a total of 88% casualties sustained) and
inflicted no casualties on the OPPOR.
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Table 9 - 
—

Measures Pooled to Yield Overall Performance Index
(Prior to OPFOR TOW withdrawal)

A. PLANNING

1. All crews are briefed on contents of platoon leaders ’ orders .
2. Units plan to cover initial deployment with indirect fire .
3. Units plan to move TOWs forward to cover assault on the objective.

B. INITIAL DEPLOYMENT

1. At least one TOW in overwatch as unit crosses LD.
2. Unit calls indirect fire to cover initial deployment.

C. COVER AND CONCEALMENT

1. Unit tanks and TOW are detected and identified less than five times.
2. No multiple detections are made of units ’ tanks and TOWs. -:

3. OPs are employed at least three times.
4. At least one TOW is ground-mounted .

• 
I D. SURVEILLANCE

1. OPFOR is detected and identified at least once.

E. FIREPOWER

H 1. Indirect fire is employed before OPPOR TOW withdrawal .

In the following analyses, successf ul unit performances are compared ,
as appropriate , with OPFOR performance . In this context , several factors
should be noted . First , the OPFOR had received more extensive training
than had any of the tested units ; they had received nearly 2 weeks of
scenario-specific and tactical training prior to experimental trials .
Also, the OPFOR was considerably more familiar with the terrain on which
tactical tests were conducted because training had been conducted on the
actual test lanes. Tested unit training areas , in contrast , overlapped
only slightly with test lanes and not at all with the area containing
forward TOW positions or objectives . The OPFOR, then , was a well-trained
unit and could be expected to provide competent and demanding opposition
to the tested units.
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In addition , the OPFOR was generally aware of the routes of advance
available to the tested units because of its extensive practice on the
test lanes. Finally, the OPFOR positions (initial tank positions on the

• objective and OPFOR TOWs ’ secondary [withdrawal] overwatch positions)
provided good concealment and good fields of fire . Thus , the OPFOR pro-
vided a strong defense by virtue of its extensive training, its familiar-
ity with the terrain and knowledge of probable tested unit routes of ad-
vance, and by virtue of the positions it occupied .

Therefore , in interpreting the data that follow it is important to
bear in mind that tested units had to overcome a substantial resistance
to accomplish their missions. Moreover, because of the natural advantage

-
~~ of the defender in this attack mission (i.e., the attacker must advance

on his objective, whereas the defender has the option of maneuvering or
remaining stationary as the situation dictates) , attacking forces could
not reasonably expect to achieve parity in the numbers of casualties ex-
changed. Given the approximately 2:1 force ratio and the difficulty of
the attack mission, however, more or less similar proportions of casual-

-~~ ties would indicate sound tactical performance by the tested units. Cases
in which tested unit and OPFOR performance scores are equivalent or simi-
lar can be safely interpreted as indicating sound tactical performance on
the part of the tested units.

Assault Casualties • Table 10 presents the percentages of casualties
sustained after OPPOR TOW withdrawal by the OPFOR and by successful units.
Note that data on casualties inflicted are not presented , because the
casualties sustained by the OPFOR were inflicted by the successful units,
and vice versa. These data show that successful units and the OPFOR per-
formed about equally well in terms of the percentages of casualties sus-
tained and inflicted, both in the period after OPPOR TOW withdrawal and
over the entire exercise . Both sustained about 50% casualties during the
attack, and most of these casualties were sustained during the assault.
Because the OPFOR was considered to be a relatively well-trained unit

- • (see above) , these casualty data suggest that the successful units per-
formed well in the attack .

Casualty Type. Table 11 presents the OPPOR and successful unit per-
centages of casualties sustained after OPFOR TOW withdrawal by vehicle
type. Successful units sustained 52% tank casualties, compared with 90%
OPFOR tank casualties. Recalling that the OPPOR was not allowed to die-

- 

- place its tanks from the objective until one tank had been declared a
casualty and that the successful unit—to-OPFOR-force ratio was approxi-
mately 2:1, the outcome is as would be expected for two well-trained op—
posing units. Moreover , the 90% OPFOR tank casualties indicate that most
of the successful tested units destroyed both the defending OPFOR tanks
rather than simply forcing a withdrawal.
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Table 10

Percentages of Successful Unit and OPFOR Tanks
and TOWs Declared Casualties After OPFOR TOW
Withdrawal and During Entire Attack Exercise

Casualties sustained

After OFFOR TOW During entire
Unit withdrawal exercise

Successful 40 51.

OPFOR 45 50

Tabie ll

Percentages of OPPOR and Successful Units
Tanks and TOWs Declared Casualties
Following OPPOR TOW Withdrawal,

by Vehicle Type

Type of casualty -

Unit Tanks TOWs Total

Successful ~2 1Ô 40

OPFOR 90 0 45

L-~ casualty data also show that neither side sustained a large per-
centage of TOW casualties. Because the OPFOR TOWs had been withdrawn to

• well-concealed overwatch positions to the rear of the objective, the
absence of OPFOR TOW casualties is not particularly surprising. The low
frequency of successful units’ TOW casualties, however, requires further
analysis to determine the role these TOWs played in the later portion of
the attack exercise.

27 
•1• 

~~~~~~~~~~ -- -~~~~~ ~~~~- - -~~ - — - -~~~~~~~ - -. -~~~~~ - ~~~~~~~~~—-~~~ -~~~~~~~-~~~~~~~ - • ~~~~--~~~~~~~~~ -~~~~~~ -~~~ 
- 

~~~
—
~~

- - 
~~~~

-• 
~
--

~~ ~~
•--•



—. - - - 
- 

~~
-
~
-- --- - -- 

~~~~~~~~~~~~~~ - - - 
_•

~~~~~~~~~I_u_uI_p_up.u__..

Detection .. As was shown in Section 1, successful units used cover
and concealment well prior to OPPOR TOW withdrawal . Table 12 presents
the mean n~~bers of successful unit and OPFOR tanks and TOWs detected
and identified following OPFOR TOW withdrawal . These data are fully con-
sistent with the calualty data presented above and the detection data
presented in Section 1. OPFOR and tested unit tanks were detected with
similar frequencies, again showing that tested units maneuvered skill-
fully against the OPPOR. OPFOR and successful unit TOWs were rarely de-
tected following OPFOR TOW withdrawal. Thus, one explanation of the low
successful unit TOW casualty frequency is that these TOWs employed good
cover and concealment during the later portion of the attack.

Table 12

Mean Number of Tanks and TOWs Detected
and Identified After OPFOR TOW
Withdrawal and During Entire

Exercise

- 

- After TOW Total
withdrawal exercise

Unit Tanks TOWs Tanks TOWs

Successful 4.6 0.2 6.8 0.6

OPFOR 4.0 0.2 4.4 1.0

TOW Overwatch. Although it was necessary for the successful unit
TOWs to minimize their vulnerability by good use of cover and concealment ,
it was also critically important for the TOWS to provide overwatch for
the assaulting tank force . The successful tested units consistently
used their TOWs to provide the necessary overwatch • The data show that
all successful units used at least one TOW in overwatch during the later
portion of the attack . Moreover , during 84% of the exercise time after

-

• 
OPFOR TOW withdrawal , at least one of the successful units’ TOWs at-
tempted to provide overvatch for their tank forces .

Firepower. Although the attempt to provide overwatch by the TOWs
shows an appreciation by successful units for sound tactical employment
of their TCM weapon systems, the quality of the overwatch provided may
be determined from the ability of the TOWs to directly support the as-
sault on the objective . Table 13 presents the percentages of the weapons

• systems declared casualties that were inflicted by the OPPOR and success-
ful units . Both OPFOR and successful unit TOWs inflicted about 20% cas—
ualties in the later portion of the exercise. Successful unit ‘l’OWs
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engaged all of their OPFOR targets at 2,000 m or more. This suggests
that these TOWs had taken up overwatch positions - well to the rear of the
assaulting tank force. Moreover, judging from the casualties inflicted

-

• 
on the OPPOR, the position afforded them good fields of fire . From these

• data, it can be shown that the successful units ’ TOWs not only attempted
to provi~de overwatch , but that they also did so effectively, accounting
for 40% of the casualties sustained by the OPPOR (or 20% of the total
OPFOR weapon systems) . -

Table 13

Percentages of Weapons Systems Declared Casualties
in OPFOR and Successful Units After TOW Withdrawal

and for Entire Exercise , by Inflicting
Weapon Systems

OPFOR Successful unit
casualties casualties

Casualties After TOW Af ter TOW
inflicted withdrawal Total withdrawal Total

By tanks 25 25 20 20

By TOWs 20 20 17 26 -:
By 155mm artillery —

( 
( indirect fire) 0 5 3 6

Tested unit tanks inflicted 25% casualties on the OPFOR, compared
with 20% casualties inflicted by the OPFOR tanks on tested units (Table
13). Engagement range data indicate that all the casualties inflicted
by the tested units occurred at less than 1,000 m~ that is, as the tested
units mounted their Linal assault on the objective . Similarly, 86% of
the casualties inflicted by the OPFOR tanks occurred at less than 1,000 a.
These data suggest that tested units continued to use good cover and con-
cealment , as they had during the early portion of the exercise, until
they had nearly closed on the objective . Thus , the tested units pre-
vented the OPFOR from engaging them at maximum range , and they also had
an ample opportunity as they approached the objective to determine OPFOR
location and strength before fully ccme.ttting their forces. The final
stage of the attack was characterized by generally short-range engage-
ments by the two opposing tank forces , supported by longer range engage-
ments by the overwatching TOWs . During the assault, the firepower of
successful unit and OPPOR TOW forces was directed at the tank forces
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fighting on the objective . Because both tanks and TOWs in tested units
inflicted heavy damage on the OPPOR, it is clear that tested units ef-
fectively focused their firepower on the forces defending the objective.

Summary. The data presented in this section have shown that suc-
cessful tested units performed at least as well as did the OPFOR follow-
ing OPFOR TOW withdrawal. Successful units and the OPFOR exchanged
similar percentages of casualties and detected one another with similar
frequencies. Successful units used their TOWs as overwatching elements
for their tank forces, and the TOWs were quite effective in this role,
accounting for 40% of the OPFOR casualties. Successful unit tank forces
employed as maneuvering elements used good movement techniques and were
the main assault force . Successful unit tanks and TOWs concentrated

- their combined firepower on the defending OPPOR tanks during the assault.
These aspects of successful tested unit tactical performance indicate a
forceful and skillful execution of their assigned mission. Units not
only showed their maneuver skills, but also showed a sound appreciation
of and ability to coordinate their elements for a concerted attack on
a defended objective.

Section 3: Summary and Conclusions

This report has presented an analysis of the tactical performance of
armor/anti-armor teams in an attack mission . Results were presented in
two sections . The first covered performance in the early portion of the

- ~- 
attack, before OPFOR TOW withdrawal ; the second examined performance fol-
lowing TOW withdrawal . The purpose of these analyses was to identify
tactical behaviors associated with successful performance. 

-

Table 14 shows tactical behaviors that characterized successful per-
formance. These behaviors cover five major performance areas : planning, 

- 

-

initial deployment , cover and concealment, surveillance, and firepower.
Although these areas are not exhaustive (for example, communications has
not been included), they do provide important information on critical
areas of tactical per formance of armor/anti-armor teams, in the attack
Moreover , the tactical behaviors discussed above can provide trainers
with a basis for evaluating the performance of their units and for diag- - 

-~

H nosing training deficiencies.

Current ARrEPs focus the evaluation most heavily on terminal prod-
ucts; they often do not provide substantial guidance to trainers on

• critical performances during movement or engagements. Incorporation of
new measures of engagement-related tactical performances is essential

• for the improvement of performance-oriented training and evaluation .
Product—oriented measures , such as casualties, are affected by a large

• number of factors in addition to the unit’s training status. These fac-
tors include mission and situation, weather , terrain, relative combat
power, skill of the opposition force, and chance events. Consequently,
such measures of performance are not, by themselves, reliable or valid
indexes of the capabilities of a unit. (Given sufficient standardized

- - 
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replications , as in the present test , product-oriented measures can be
useful for determining average tactical proficiency of a number of units.)
Terminal product measures must be supplemented by measures of critical
tactical processes to permit more adequate evaluation, accurate diagnosis
of training deficiencies , and efficient conduct of remedial training.
Some of these critical tactical processes for armor/anti—armor teams and
possible measurement procedures are identified by the analyses presented
in this and earlier reports. Others will be identified in future papers.

Table 14

Tactical Performances Associated With Success
in the Attack Exercises 

•

A. PLANNING

1. All crews are briefed on contents of platoon leaders’ orders.
2. Unit plans to cover initial deployment with indirect fire.
3. Unit plans to move TOWs forwaro to cover assault on the

objective.

B. INITIAL DEPLOYMENT

1. At least one TOW is in overwatch as unit crosses LD.
2. Unit calls indirect fire to cover initial deployment.

C. COVER AND CONCEALMENT

1. Unit minimized being detected by enemy forces.
- 

- 

2. Unit is not detected in groups.
3. Vehicles use OPs to minimize risk of being detected.
4. TOWs are ground-mounted to minimize risk of being detected.

D. SURVEILLANCE

• 1. Unit maximizes detections of enemy forces .

E. FIREPOWER

1. Unit employs indirect fire resources .
2. TOWs provide effective overwatch for friendly elements.
3. Unit focuses firepower on critica l areas .
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The findings presented in this paper indicate that successful units
tended to perform well consistently throughout the attack exercise. For
example , these units scored well consistently on overwatch items in terms
of planning, initial deployment, and the proportion of the exercise time
overwatch was being provided. In addition , successful units scored well
across a variety of different types of performance measures (e.g., use
of indirect fire , use of cover and concealment , surveillance) . Together
with the results presented in previous reports (Banks et al., 1977;
Meliza et al., 1979; Scott et al., l979a), the findings suggest that many
of these skills are “universal”; that is, they are required for sound
tactical performance across a number of different missions and even for
different types of units. These findings have important implications
for the economy of training. A trainer need not train his unit on all
missions , but rather can concentrate on priority missions that require
execution of “universal” skills.

Before these benefits can be realized , however, the trainer must be
able to measure what skills a unit possesses and what additional train-
ing it requires . This guidance can best be provided by improved ARTEPs
that incorporate more specific, objective, and valid measures of unit
effectiveness.

H
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APPENDIX A

OPERATIONS ORDERS AND MAPS USED IN PRETRAINING
AND POSTTRAINING TESTS
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CTC OPOBD - PHASE I & III . ~~ s($Jffi WI!

“OPFOK tanks and ATM. have been observed in the vicinity of the high
ground at 07407040 and 07857079. At 0615 hours, one medium tank was
confirmed as being in position at 07407000. No dismounted troops have
been observed. Soesy force estimated to be one tank platoon , reinforced
with ATM’ s. The T~NJ Section will remain attached to your platoon, one
155 Battalion is in 55 of our Battalion TP, you viii have one P0 Section
accompany you. 110 other organic support i. availabl , to you for this
mission . You will use your present location (09407300) as your Attack
Position. This position is secured by friendly infantry. Your Li) i•
the crest of the ridge running SI from 09207290. You wiU attack SLY I—
flour along the route , 08907310, 08707265, 08407160, 08407100 and asia.
and secure the high ground at 07407020. See Map . You must traverse the
designat ed route with at least one tank section. After you clear the
objective you will consolidate your elements to secure the high ground
in that vicinity to deny its use to OPPOR. I will designate specific
terra in for you to defend in that area to deny the 0PPO~ positions which
overlook Hwy 11. I want you to get on the objective soonest; I will not
be able to provide you any help except limited artillery f ir ...5 You
may use overwatch position , located on the LD if you wish. Report your
arrival at, and passage of , all Phase Lines shown. I will follow your
rou te of advanc. with the company co and group. My questions ? (Ask
questions in clarif ication of your Senior Control ler.) The time is now
U-Hour sinus 45 minutes.”

IL j11I11J L - — - 

* vs have an AS! of 49 Hz rounds and 28 smoke rounds.
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CTC OPORD - P11*88 I a XXI - SOUTh TO NORTH LANE

“OPPOR tank. and Am. have been observed in the vicinity of the high
ground at 08507100 aqd 08157030. At 0615 hours one mediu. tank was
confirmed as being in position at 08407100. No dismounted troops have
been observed. OPPOR is estimated to be 1 tank platoon reinforced with
AIM .. The TOW and 70 Sections will remain attached to you, one 155
Battalion is in DS of our Battalion TV. No other organic support is
available to you for this mission . You will use your present location
(064688) as your Attack Position. This position is secure d by friendly
infantry . You will at tack lILT H—Sour in the Direction—068684 , 073700,
and seize the high ground at 08507100. See Map. You must traverse the
designated route with at least 1 tank section. After you clear the
objective you will consolidate your elements to secure the high ground
in that vicinit y to deny its use to OPFO R. I will designate specific
terrain for you to defend in that area to deny the OPPOR position s which
overlook HWY 11. This terra in must be neutraliz ed so as to secure the
movement of the rest of our TV NW along HWY 11. Your ID runs generally
along the road from 066680 along the forward edge of Hill 6465. The
only help I can give you in case of contact is limited indirect fire
supp ort. We have an AS! of 49 rods HE and 28 rods ~ IOKI. You may
occupy overwatch position s on the high ground to the rear of your Li) if
you choose. Report your arr ival and departure from all Phase Lines. I
will follow your route of advance. Any questions ? (Ask of your Senior
Controlle r) . The time is now 11—45 minutes. ”
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APPENDIX C

CASUALTY ASSESSMENT PROCEDURES

V General. Weapon systems played in this experiment consisted of
(a) tank main gun (lO5imn cannon) , (b) TOW Heavy Antitank Weapon , and

- 
- Cc) indirect fire (155mm artillery). In general, direct fire casual-

- -- ties were assessed when a controller aboard a firing vehicle informed
the controller aboard the -target vehicle that the target vehicle had
been hit . Indirect fire casualties were assessed when a simulated
high explosive (HE) round impacted within a specified radius of a
tactical vehicle. Firemarkers were primarily responsible for assess-
ing indirect fire casualties. The following sections describe the
specific procedures employed to assess the casualties inflicted by
each type of weapon system. The casualty assessment procedures em-
ployed in t’-is Study followed thc~se contained in TC 71-5, REALTRAIN,
Tactical Training for Combined Arms Elements.

Direct Fire

Personnel. In all REALTRAIN exercises a controller was stationed
aboard each tactical vehicle. REALTRAIN controllers were responsible
for the timely and accurate assessment of casualties, for insuring
that REALTRAIN rules and procedures were followed , and for insuring
that casualties remained stationary and did not participate further
in the exercise.

Equipment

Optics. Ten power telescopes were installed on all tanks and
TOWs and were used by controllers to identify target vehicles during

V engagements . On the TOW, telescopes were mounted on top tf the gun-
ner ’s sight , and on tanks they were mounted in the main gun breech .

REALTRAIN Panels. Twenty-inch-square, two-digit number panels
were mounted on all tactical vehicles in order to identify individual V

vehicles. Four panels were mounted on the four sides of all tanks ,
TOWs, and the forward observers’ 1/4-ton vehicles. Also, one panel
was mounted on the tank cupola, and one additional panel was carried
by each TOW to be used if the TOW was employed dismounted . Control-
lers insured that REALTRAIN number panels were not obscured by
camouflage.

Radios. AN/PRC—77 radios were used by all controller’s to coss- V

municate among themselves and to the REALTRAIN net control station.
Special headsets allowed controllers to monitor intra-tank
communications.
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Simulators. Tank weapon signatures were simulated using a Hoff-
man device. TOW signatures were simulated using either a TOW back-
blast simulator , or , when these became in short supply, ~ hand grenade
simulator.

General Procedures. When a direct fire hit was made, the con-
troller on board the firing vehicle transmitted the REALTRAIN panel
number of the target vehicle , the words “hit by” and the panel number
of his vehicle (e.g. , “38 hit by 29”). The REALTRAIN net control
station (NCS) logged this information. Next, the controller on board
the target vehicle transmitted the panel number of his vehicle and
the word “confirmed ,” (e.g., “38 confirmed”). The NCS logged the
confirmation. Only confirmed hits were counted as casualties. After
the target vehicle controller confirmed the hit , he set off a green
smoke grenade to signify that the vehicle had been hit. Tank s were
also required to traverse the main tank gun over the r ear’ deck and
all vehicles were required to raise a flag on their radio antennas.

In some cases, the panel number of the target vehicle could not
be clearly distinguished. Here, the firing vehicle controller trans-
mitted the grid coordinates of the target in lieu of the target panel
number. The senior controller attempted to identify the target ve-
hicle and, if successful, informed the target vehicle controller that
his vehicle was a casualty.

Tank Procedures. When a crew fires at a target, the tank con-
troller immediately looks through the lOx telescope mounted in the
breech of the main gun. If the crosshairs of the telescope were on
a target and if the tank main gun simulator is detonated, the con-

- troller transmitted a hit over the REALTRAIN net.

Any target receiving a direct hit from the 105w main tank gm
was considered destroyed. In addition , all exposed personnel or TOW
weapon systems within 10 m of the target were destroyed.

TOW Procedures. When the TOW gunner began to acquire a target ,
the controller’ views the target through his lOx telescope ., When the —

gunner triggered the TOW, the controller detonated a backblast simu-
lator (or hand grenade simulator) to the rear of the TOW vehicle.
In order to determine the time of impact of the missile, the control—
ler had to estimate the missile flight time. Since the velocity of
the TOW missile is approx imately 200 m per second , the time of flight
(in seconds) is equal to the range of the target (in meters) divided
by 200 rn/second . If the crosshairs of the controllers lOx sight were
on target at the end of the estimated t ime of flight, then the con-
troller transmitted a hit over the REALTRAIN net.

• No casualty was assessed if (a) the missile path was obstructed
by terrain feature s, foliage , etc., (b) if the target range was less
than 65 m, and (C) if the target range was greater than 3000 m. Any
target receivin g a direct hit from a TOW missile was destroyed. In -r

44

&_____
__ 

— - -~~ --—----— ----—---- ~~ —- -——-V - -—



• 
— —-- -

~~~~~
-—- — - -

addition , all exposed personne l or TOW weapon systems within 10 a
of the target were destroyed .

Indirect Fire

General. Upon receipt of a smoke or high explosive (HE ) fire
miss~ion , Fire Direction Center (PDC) personnel calculated the location
of the incoming rounds and transmitted these to the fire rn arker nearest
the location . The four firema rkers were responsible for delivery of
all indirect fire missions and for assessing casualtie s resultin g
from HE missions .

When a firemarker received a mission from the FDC , he moved to
the location specified . Fire markers were aided in their land naviga-

4 - tion by 16 numbered checkp oints located on key terrain features
throug hout the test area. They were also provided with 1:25 ,000 topo-
graphic maps which had the checkpoints indicated .

- 
•

~ Upon arrival at the impact location, I iremarkers detonated the
rounds which had been requested . HE fire-for-effects and adjusting
rounds were simulated with the use of ground burst simulators (M 115A2).
One round was detonated to simulate an adjusting round . Five rounds
were detonated to simulate a fire—for—effect, placed at the center
and corners of a 150 in by 300 in rectangle . White smoke grenade s were
used for smoke screening fire—for—effects.

Following delivery of the fire mission , the firemarker reported
the delivery to the FDC and assessed casualties as appropriate. Casu-
alties were assessed in terms of distance from the point at which HE
simulators were detonated , as follows :

0-10 meters: Tanks lose mobility and conino. APCs and
• wheeled vehicles are destroyed . All exposed

personnel are killed.

10—50 meters: Tanks lose come. APCs and wheeled vehicles 7
are destroy ed . All exposed personnel are
killed.

50+ meters: No effects.

Casualties were transmitted over the REALTRAIN control net in a
similar form to direct fire casualties (e.g. , “38 hit by indirect
fire ” ) .  All request times, splash times, number of rounds delivered,
J.iipact location , etc . were recorded in the FDC. In instance s where
REALTRAIN controllers disag reed with firemarkers concerning assessed
casualties , the decision of the senior tactica l controller was final.
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When the FDC was informed that the requested rounds had been de-
livered , they , in turn , informed the requesting unit. The FDC did
not , however , inform the tested units or OPFOR of the effects of the -

indirect fire .

: ) -

)
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APPENDI X D

DATA FORMS

LIST OF DATA FORMS

Individuals Responsible for
Form No. Completing Data Forms

1 Field Scientist

- 3/3A FO Data Collector

5 Fire Direction Center
-
• • 

Data Collector

— 6 Net Contro l Statio n
Data Collector

8 Test Unit Controllers

9 OPPOR Controllers
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Vats Form No. 1

NANN 
_ _ _ _ _ _ _ _ _ _ _ _ _ _  

_ _ _ _ _ _ _ _

DATI _________________ TESTED UNIT I.D.
_______

TEST: PRE POST

s~zIIOR FIELD SCIENTIST -:

Plannin g Phase

Varning Order. - •

1. Did the Platoon Leader issue a warning order to his subordinates?

Yes( ) N o (  ) •

2. If a warning order was issued, did it include:

a. Novement instructions to the unit?. N/A C. ) Yes C ) lb C )

b. Location of 000*7 position? N/A C ) Yea ( ) No ( )

c. Time of.the attack? N/A C ) Yes C ) No C )

Supplementation of Information Provided in the CTC Attack Order

3. Did Platoon Leader nova to a vantage point
in th. area of the attack position and malts
a per sonal recozinaissance? N/A C ) Yes C ) No C )

4. If the Platoon Leader sakes a personal recon-
naissance, was be accompanied by the
POT N/A C ) Yes (  ) $ o (  )

5. Did the Platoon Leader request additional
information fro . the Company Commander ? N/A C ) Yes C ) No C ) 

•

6. Did Platoon Leader discuss location of 70
positions with the P0? N/A (. ) Yes C ) No C )

Issuance of the Order

7. Did the Plato on Leader . issue th. order to
all section leadlrs? fl/A C ) Yes ( ) No C )

48
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Data Tors No. 1_ (condnuid )
Senior Field Scientist
Planning ?has*

S. Was the order issued from a vant age
point where the perso,js receiving the
order could view the terr ain? fl/A C ) Yes C ) No C )

9. Did the attack - order include:

a. Information on OPPOR composition? N/A ( ) Yes C ) lb C )

b. Information on OPPOR location? N/A ( ) Yes C ) No ( )

c. Information on artillery support? N/A ( ) Yes C ) No C )

j d. Specific instructions to each
section? N/A c ) Yes ( ) Nb C  )

a. Information about communications? N/A C ) Yes C ) No C )

f. Routes of advance for each
section? N/A C ) Yes C ) t bC  )

g. Provisions for overwatch? N/A C ) Yes C ) No C )

h. Location of overwatch positions? N/A ( ) Yes ( ~ No (~ )

i. Tenpdtal coordination between

J overwatch and maneuver? N/A C ) Yes ( ) No C )

3. Temporal coordination between
smoke scr eening and maneuver? N/A ( ) Yes C ) No C )

k. Temporal coordination between
suppressive artillery fire and
maneuver? N/A C ) Yes C ) N o (  )

10. Content of Order (Summarize order for each section with respect to
overwatch positions and specific roles to be. played by each section.
Indicate routes of advance for each section on asp) .

Heavy Section :
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Data Form lb. 1
Senior Field Scientist
Planning Phase

Con ten t of Or der (contin ued )

Light Section:

TOW Section

10 Sect i.on:

:~~~~~~~
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Data Form N~. 1
Senior Field Scientist
Planning Phase

k

Provis ions for t empora l coordina t ion between overwatch and maneuver :

Provisions for t enpora l coordination beteen srn oke screen ing and maneuver:

- Provisions for temporal coordination between suppressive artillery fire
and maneuver:

I
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10 DATE COLLSCTOR
TV

Data Form lb. 3

NAME _______ TRIAL N~~ _ _ _ _ _ _ _-
DAII 

______________  

TESTED UNIT I.D._________

P1*5*11 III iT V VI

Platoon Leader’s Order

1. Does Platoon Leader’s order include:

a. Locati on of planned fires Yes C ) No C )

b. Location of smoke screeni ng Yes ( ) No ( )

2. Give location of each planned fire from PL ’s order:

1. 
________ 

2. 
____________ 

3. 
____________ 

(8 digit coor dinate )

Time: -

4. 
_______ _  5. ____________ 

6. 
____________

Time: ___________ —_ - -—-~~~~~

_ _ _ _ _ _ _ _ _  
8. — 

-9. _________

Time: 
_ _ _ _ _ _ _ _  

_ _ _ _ _ _ _ _  
-___-.

3. Give location of each smoke screen from Pt ’s order: 
- j

1. 
____________ 

2. 
____________ 

3. ____________ (8 digit cOordinate)

Tine: ___________ ___________ __________

4. ______ 5. 
_ _ _ _ _ _  

6. 
_ _ _ _ _ _

Time: 
8.

_ _  

________

Time: _ _ _ _ _  _ _ _ _ _

4. . Location of initial observation point selected by P0 (8 digit •

coordina te) ___________________ as determined by data collector.

I 
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Data Pore No. 6
Page 1

NET CONTROL SHEET

Date_______________ TEST: PRE POST
(Circle One)

TriAl No.____________ NAME:_________________

Unit I.D._______

TIME EVENT -

1. CTC order is issued .

2. Platoon Loader has issued order to platoon. START OPFOR,
___________ START Tac. Tape ________

3. First element crosscs LD, attack begins. START Rt. Tape

3a. Consolidation of OBJ begins with remaining force, 20 m m .

4. Attack Module and consolidate end. STOP Tapes.

4a. Adam . Halt, Vi casualties are resurrected. 
-

- 5. IleJense ilodule begins with fu l l  force, 20 mm max . to consolidate .
• START al]. Tapes.

6. ConsoliJation of Defensive Position Ends.

7. OPFOR Counterattack Begins.

8. Defense Module ends STOP all Tapes
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APPENDIX E

CRITERIA FOR ABORTED, INTERRUPTED, AND OMITTED TRIALS

A. A trial will not be started if any one of the following criteria
are met : - •

1. Any tested unit vehicle is not operational in the ECC area.

2. More than one tested Unit vehicle is not operational in the
attack position.

3. During Phase I, in one or more of the test unit crews:

a. The TC, gunner or driver is not MOS qualified; or

b. The TC, gunner or driver is not present.

4. During Phases III or IV, in one or more of the tested unit
crews, the TC, gunner or driver did not participate in Phase I.

5. Any OPFOR vehicle is not operational in the ECC area.

6. More than one OPFOR vehicle is not operational in the OPFOR
initial start position.

7. Some of the crew of any OPFOR vehicle (TC or gunner) has not
been trained in the OPFOR duties and action -sequences.

8. Any platoon tactical net radio, REALTRAIN NCS radio or FDC

J net radio is not operational.

9. The test lane has been judged untrafficable (determined by
Senior Field Scientist and the Senior Tactical Controller).

10. Weather is sufficiently inclement as to preclude meaningful
exercise data to be gathered (determined by Senior Scientist
and Senior Tactical Controller).

11. One or more controllers are missing from either the tested
unit or from the OPFOR.

S. A trial will be interrupted for correction of operational problems
if any one of the following criteria are met : 

• 
-

J 

1. More than one tested unit vehicle or more than one OPPOR
vehicle becomes nonoperational.
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2. More than one of the controller radios becomes nonoperational
on the NCS frequency.

3. The REALTRAIN NCS radio(s) becomes nonoperational .

4. Failure of the tested unit to follow critical elements of
the CTC orde~ . (Interruption of trial is a last resort :
The Senior Tactical Controller and Senior Field Scientist will
try to correct problems without interrupting the trial.)

5. Failure of the OPFOR to follow the OPFOR scenario. (Inter-
ruption of trial is a last resort: The OPFOR Coordinator and
the OPFOR Field Scientist will try to correct problems without
interrupting the trial.)

6. An injury occurs such that it would be dangerous for the in-
jured party to continue- the exercise.

C. A trial will be shorted only if , in the judgment of the Test Di-
rector and the Senior Scientist , a condition listed in “A” or “B”
(above) is sufficiently serious to preclude the safe conduct of
the exercise or the collection of meaningful performance data.
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APPENDIX F

PROCEDURES FOR ASSIGNING UNITS TO TREATMENTS

The procedure below will be followed in assigning test units to
treatments (REMJTRAIN (RT) ) or conventional training (CT)) .

From baseline test (Phase I) results:
• ] .. Calculate ratio of track losses , tested unit/OPFOR, for each

tested unit;

2. Determine operational time (total exercise duratiuT . 1e~ s
administrative times out) for each unit;

3. Multiply track loss ratio by operational time for each unit.
Call the product P;

4. Rank units, within each cycle, by P;

5. In the f i rs t  cycle, assign units ranked 1 and 4 to RT, ranks
2 and 3 to CT;

6. In the second cycle assign units ranked 2 and 3 to RT, ranks
l and 4 to CT.

S
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APPENDIX H

TERRAIN

The training and field testing area was roughly rectangular in
shape , approximately 3,000 meters wide by 7,000 meters long. The

( long axis ran generally northeast to southwest. Two key terrain
features dominated this area. The first was a ridge, about 3,000
meters long which crossed the northeast end of the area. With an
evaluation of 6,600 feet, this ridge was some 200-300 feet above the
general lvel of the surrounding terrain. The second feature was a
ridge, 800 meters long and 6,450 feet in elevation, which dominated
the southeast extremity. Between these two features the terrain was
both varied and difficult, but trafficability for both tracked and
wheeled vehicles could be classified as good. Of the total area ,
some 60% could be categorized as open, 30% as wooded and requiring
close maneuver, and the remaining 10% as too rugged for use. The
critical terrain, in a military sense, was a ridge 2500 meters long
and about 6,400 feet elevation which bisected the area. To the
northeast of this ridge the terrain was generally open and gently
rolling, and provided a wide choice of high speed avenues of approach.
However, good terrain appreciation was required to recognize the cover
provided by the deceptively gentle changes in elevation. Toward the
southeast end, three draws provided deep—cut cross corridors which
canalized movement. Again, good terrain appreciation was required
to use and negotiate these draws. Overall, the nature of the terrain
favored the attacker as it provided adequate cover and concealment
along with sufficient open areas for mutual support among maneuvering
sections.
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APPENDIX I

TEST NARRATIVE

3. SOUTH TO NORI’H LANE
t

PL Attack Order

The order was issued from a vantage point where the unit could
view the terrain. All vehicle cosunanders were present when the order
was issued.

The platoon leader planned to attack the objective on the eastern
flank with the heavy section while the light and TOW sections provided
overwatch for the attacking element. The light section and one TOW
were to travel towards the objective using a route which was in the
general vicinity of the following coordinates: 073690, 080686,
084690 , and 085700 . The light section and TOW were then to remain
south of the objective and cover the attack by the heavy section.
The heavy sect ion and one TOW were ordered to travel towards the ob—
jective via a route bordering Highway 11 to a point in the vicinity of
102701. The TOW was then to provide overwatch from the high ground
at 103705 while the heavy section moved towards the objective.

k The heavy section and one TOW were to move out of the attack posi-
tion and move to an overwatch position at a point crossing grid 690.
This element was then to provide overwatch for the light section and
TOW as the latter element moved to a point where their route of ad-
vance intersected grid 690. The light element was then to provide
overwatch for the heavy element as the latter moved to the intersection
of their route of advance and grid 700. The light element was then to
move to grid 700 while the heavy element provided overwatch. From that
point in t1s~e the light element was to overwatch the heavy element from
the vicinity of grid 700. Overwatching elements were to notify maneuver-
ing elements that overwatch had been provided by giving the message
“set” over the radio.

The P0 was assigned to travel with the heavy section. The FL order
included a request for smoke screening at 092708 to cover the attack on
the objective. This mission was to be registered. The FL ordered the

• FO to provide preplanned N.E. on the objective. No mention was made of
the time when these missions were to be employed.
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FL Defense Order

The order was not issued from a vantage point where the unit could
view the terrain. All vehicle Conunanders were present when the order
was issued.

The FL believed that the enemy would attack the objective via the
western avenue of approach, and the FL said it was unlikely that the
enemy would attack across the open ground to the east of the objective.
The elements were thus assigned so as to cover the western approach.
No elements were assigned to the eastern boundary of the objective.
The light section was ordered to take up positions on the north central
edge of the objective. The TOWS were assigned to positions on the west—
em boundary of the objective. The heavy section was assigned to the

3 north—western edge of the objective. The positioning of the light
section provided some cover of the eastern approach. 

-

The FL told the TOW section to ground-mount their weapons and he
told the tank conunanders to send out OPs.

The FL requested II.E. missions in the general vicinity of 087713
and 082718. These locations were selected because of the FL’s expec-
tations of an attack from the northwest. Provisions for the times when
these fires were to be provided were not included in the order.

The Attack Tested Unit

Six of the tested unit crews were not briefed on the attack order
given by the Platoon Leader. There was some confusion as they started
to leave the assembly area about who was going to go where. There was
no one left in overwatch. The heavy section took the low ground out of
the attack position, so their movement was covered and concealed. The
light section and the TOWs moved across the LD, moving north simulta-
neously with no one in overwatch position .

OPFOR Point of View: The tanks moved like columns of ducks. They
followed each other-—came out of the woods and stopped in the center
clearing and were dead shots. The TOWs moved very well • The OPFOR
tank 37 saw 56 and shot him. 56 was moving well , but not quite well
enough. 80 moved right near where 56 got shot. He just pulled up a
little too far in the woodline and the OPFOR got him.

How many of the tested unit vehicles were seen crossing the LD
shortly thereafter? The only one seen near the LD was 24, and he was •
shot by 20. Then 3 minutes later, 13 was shot. Within 6 minutes they
got the light section. They moved badly with the exception of the TOWs.
Right. tt’ a probably significant that the TOWs 56 and 80 were hit not
by the OPPOR TOWs, but by the OPFOR light section.
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The general route selected by the Platoon Leader did afford cover
and conceala*nt. That is why they were not piôked up initially as they
moved out of the assembly area. The light section deviated from the
route indicated by the Platoon Leader. They crested early, and of
course they were the first two to go. The light section and TOWs were
moving in generally the same direction, but they were not covering each
other. They were moving independently. There was not a single trans—
mission between the Platoon Leader and his light section, or between
either section of the tanks and TOWs. There was absolutely no coordi-
nation. When the light section bought it, the TOWs were left on their
own. The heavy section Platoon Leader had gone clear south of Peanut
Mountain, instead of attacking north. He was three grid squares south
of that mountain before he figured out where he was.

The TOWS continued to move, and the controllers asked them, “Where
are your tanks?” Neither one of the TOW section leaders had the fog-
giest idea about the location of the tanks or made any attempt to try
to call them. The TOWs, after the light section moved, continued to
move in covered and concealed routes. However, the TOWs were just mov-
ing one behind the other in the attack. Why? I don’t know. They were
very noisy in their movement. That’s how the OPFOR initially picked
them up. They were crossing open areas. The OPFOR was occupying those
areas which they were trying to get across. For a good portion of the
attack, the TOW section was leading the attack and didn’t know it. They
both poked out of the woodline and were killed.

The heavy section finally got turned around and headed back north.
They got clear out of that major creek east of it, just on the other
side of Tank Trail 11 and were moving right across the open , across
that ridgeline and moving right in line, 1, 2, 3.

Where they went south is off the maps, I take it.

Right--they circled back around north and then in the vicinity of
084684. Somewhere from thereabouts. The first tank got hit and the
next two tanks continued to move. They moved right up behind them and
around dead vehicles. The TOW took them, 1 2, and 3.

The P0 elected to move with the TOWS after he had problems with
his vehicle. He never called any fire missions.

No one in the teat ad unit ever detected an OPFOR vehicle of any
• kind. Again a couple of controllers indicated that they saw OPFOR

vehicles and should have been some observation of TOW 20 and TOW 41
when they engaged the vehicles. Th. Platoon Leader split his elements.
He did not attempt to cosununicate with them to find out if they were
on their route or if they were doing what they were supposed to do.
Thus, their movement was not coordinated. Part of the problem was
that he was so far south of that mountain that he could not talk to
thm .
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