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FOREWORD

The fielding of digital systems in the Army has generated additional training
requirements. Many digital systems incorporate messages, orders, overlays, maps, and other
electronic features. In research with prototype versions of the Land Warrior (LW) system, the
Infantry Forces Research Unit of the U.S. Army Research Institute for the Behavioral and Social
Sciences identified the need for Soldiers to have doctrinal training on messages, combat orders,
graphic control symbols, and map reading, as the system assumed all Soldiers had this
knowledge. However, current training for Soldiers at some skill levels does not include this
information. The Project Manager-Soldier Electronics/Land Warrior (PM-SE/LW) funded
ARI’s development of computer-based training in each of these domains. This multi-media
training will be given to units prior to fielding of the LW system. The research presented in this
report examined what Soldiers learned from the message lessons within the prerequisite skills
training program, as well as the ability of Soldiers to complete tactical messages based on
hypothetical combat situations.

The research involved training on combat-related messages with Soldiers who had just
entered the Army. This particular target audience has the least military experience of all the LW
users. The findings showed that inexperienced Soldiers have limited knowledge of common
Army messages, thus reinforcing the need to provide doctrinal training on messages. Although
Soldiers learned from the training, the training was shown to be a necessary, but not a sufficient
condition, for determining appropriate message content in hypothetical tactical situations.
Military experience, an ability to interpret battlefield actions, and an understanding of the menu
choices in digital message formats are also needed.

The findings were briefed to the Commandant U.S. Army Infantry School (USAIS) and
the PM-SE/LW on 12 May 2003. They were also presented earlier to the Assistant .
Commandant, USAIS on 23 April, the Commander, 29th Infantry Regiment on 19 March 2003,
the TRADOC Systems Manager-Soldier on 3 March 2003, and the Director, Directorate of ‘
Operations and Training on 23 February 2003. The findings have important implications for
future training regarding what needs to be trained on digital systems, how the identified
requirements are trained, and what challenges inexperienced Soldiers may have in employing
advanced digital features in combat situations.

i
MICHAEL G. RUMSEY
Acting Technical Director
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TRAINING ON COMMON MILITARY MESSAGES

EXECUTIVE SUMMARY

Research Requirement:

Messages are integrated in most of the Army’s digital systems. Sending a digital
message requires knowledge of the purpose of the message and what it must contain, an
understanding of the tactical situation, and skill in operating the digital interface. Currently
Soldiers have little training on messages during their initial training, despite the fact that many
digital systems are distributed at the individual Soldier level. The research described in this
report examined what inexperienced Soldiers learned from a computer-based training program
on four common Army messages. It also examined the ability of Soldiers to complete tactical
messages based on hypothetical combat situations and a prototype digital interface for the Land
Warrior (LW) system.

Procedure:

Soldiers (n = 48) from Infantry One Station Unit Training (OSUT) were randomly
assigned to two conditions. In one condition they received lessons on four messages, which
included a pretest and a final exam. Then they took an application exercise requiring them to use
a static mock-up of the LW interface and to indicate what they would include in different
messages. In the second condition, the sequence was reversed. The message lessons were based
on current Army doctrine. Soldiers were not trained on how to use the LW interface, nor the
meaning of all the terms displayed in the LW interface menu fields. The message questions in
the application exercise were based on hypothetical combat situations. All lessons, tests, and
exercises were computer-based.

Findings:

There were no differences between the two experimental conditions on each of the three
tests: the message pretest, the message final exam, and the application exercise. The results did
show that Soldiers learned from the message training, and that questions on Spot Report were the
easiest. An item analyses of the application exercise showed that training on message content
was not sufficient. Soldiers needed instruction tailored to the terms in the drop-down menus as
well as additional military experience and knowledge (e.g., combat vehicles) to correctly
interpret the hypothetical combat situations in the application exercise.
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Utilization of Findings:

The findings showed that inexperienced Soldiers have limited knowledge of Army
messages, thus reinforcing the need to provide the necessary doctrinal training before using a
digital message interface in any tactical system. A primary lesson learned from the research is
that it is easy to make erroneous assumptions regarding the skills, knowledge and experience
required to employ digital systems for some Soldier populations. Often message training on
“digital systems” means training on the mechanical use of software interfaces, “learning the
switches” so to speak. The findings show that other skills and knowledge are critical on the
battlefield. Doctrinal knowledge is required. The terms used in digital message formats must be
understood and their scope of application known. Yet training on doctrinal knowledge plus
expertise in using a software interface is not sufficient. Also essential are military knowledge
and experience, and the ability to understand the battlefield situation and integrate critical
elements of information. Additional research is needed on the types and length of training
needed to prepare Soldiers for the complexities of sending messages in combat.

viii




TRAINING ON COMMON MILITARY MESSAGES

Contents
Page
IIETOQUCTION ovveeveeevereeeeeseeeseesseerseesseessesstessssasessessnosesisassestesnesnstsesaessessassessessessnessessssssussttssanssnsans 1
PUIPOSE ..ovuereremraceemssinsasiaetesssssssassessssssssses s es s ea bbb 2
IVIESSAZES. cvovnesenrsrensustsnsssrasiesessssstasssstassessraes s s e h bR E RS SES s 2
METHOA. eoeeeeeeeeeeeeeeeeeetesteesteseeessesseesaessaeebaoseeaterasbsea b s s e s s b e s b e s b e R e e R e s R e SR Gt e b s s s b A SRS R bR e bt s bR 4
PATtiCIPANLS ...ovucuerereseresceriiisetetis sttt bbb bbb s 4
Experimental Design and Procedure ..., 4
MeSSAZE TIAMING .vuevnrvrririrriiriessrnisersss sttt 5
APPLCAION EXEICISE. ..cuvuiinirirrinieretnisersisesisin i s 10
CLItETION MEASUIES  .ecuvevurerveerecreresnesseessessessissestisnessssassnisstestassessessesstossisstsssssisssssssssssesnssses 11
RESUIES « oo oeoeeeeeeveeeeseseesesessseaesessseseseeesesersessestasstetersestaretstsestssiasbesebetesesntasssasasssssssasstssarasseresnssss 17
Background MEASUIES .........ceueuerersrsemssisessisessissitssisinssss s s sas st s st susnssasasss sones 17
TSt PEITOIINANCE ....vvereeerveereeeeeiaesrressessessesssisnesasssssnsssessassaessessasnsestsssessisssssisstsstssessssanss senes 19
Soldier Reactions to the Messages and the Training .........cccoeveveneneeensnnininnns e 24
DASCUSSION wvevvrevereveeesseenseseeesessseesssersasssassassessessesesestortssssssrassssesssensessesnsatesassstestotssmssessesassnssnes 24
SOLAIET EXPEIIENCE. . cuvevmrevriririnnrsisetessiss sttt bbbt 24
Sending Messages in Tactical SItUations.......cccveeeeeriimiiitiniiese e 25
The MeaSuIemeENt PrOCESS .......cverreererererrrerseeresusiisissistsisssssssmsassassssessesssssssssssisssassanssmsssenes 26
Training and Experience IMpliCations. .........cececereriiimnimmiiiiniimnsie s 26
CONICIUSIONS +.vrvveeevsevevesseseseseesseessessessosaessssassassssssssssasssssssssessssssssesssessssssssntsssasssesssnsssnsassssssssssssess 27
RETETEIICES  vuvvveeereereeeeeissertesseseessssessassseosestestenssstssessssessansssansassentessesssstosesesststsnmsssmssissssssnnannas 29
Appendix A Training SUIVEY ...o.couereuieieirersinriniiii s A-1
Appendix B Item Analyses for Pretest......ooiiiiiinniiiiscicnnes B-1
Appendix C  Item Analyses for Final EXam ...t C-1
Appendix D Item Analyses for Application EXercise.......oovmeeiiiiiicsininmieccnscinsinnns D-1
List of Tables
Table 1 Experimental Conditions.........ccveerereeeeecensinesiisiiiiiis rerreeneeaeteenens 5

ix




CONTENTS (continued)
Page

Table 2 Examples of Questions in the Pretest and Final EXam..............o.ooveooeoooooooeooo 12
Table 3 Computer use Prior t0 OSUT .......veucveeieenieieeceeeeeeeeeeeeesesssess e s 19
Table 4 Prior Training on MESSAZES .......cvrvuevuurveeroienereereeeeessessessesssessssesees s eeoseeeeeee e, 19
Table 5 Scores (% correct) on Message Pretest, Final Exam, and Application

EXETCISE covovereittttte et e ee e e es s 20
Table 6 Mean Percent Correct on Pretest and Final Exam by Message Type and

Experimental CONAItION. ...........coueuveuuerreereceereeeseseeeescesescesesees e 21
Table 7 Ease of Learning the Messages: Ranks Assigned to Each Message .......................... 21
Table 8 Mean Percent Correct on Pretest and Final Exam by Question Similarity .................. 22
Table 9 Mean Percent Correct on Application Exercise by Question Category .....cccceveuvnene. 23

List of Figures

Figure 1 Message training MenNU ..........cceervevueevneirsieseoseeneeeeeeseesesesssesessesresseesesssseeses s 6
Figure 2 Example of MOtivation SCIEEN........ovuucueciveerecricaeeceeeeeeeeeseseeeeses e 6
Figure 3 Spot Report definition SCTEEN............cvueveveeeceeeeeeereeeee oo e 7
Figure 4 A CFF practice exercise - a hypothetical situation and feedback on what

the CFF message should contain ........c..cc.cuevevieenieeeeeeeeeeeee e e, 8
Figure 5 A Spot Report practice exercise - identify the missing element ..........co....o.oveoe........ 9
Figure 6 Examples of “thinking-ahead” qUESHONS ............v.eveeerevreeereereeesesereeeseseososeo oo 10
Figure 7 One hypothetical combat situation in the application eXercise ............oo.ovvvvvevn.n. 13
Figure 8 Example of a Spot Report question covered by the message training that

required a field-selection TESPONSE .........ccevevecvreeieceeeeeeer e seesee oo 15
Figure 9 Example of a CFF question not covered by the message training that required

a field-SEleCtion TESPONSE......c.cuiuervrterisrecisceee e eeeeeeeseeseseseses e es s 16
Figure 10 Example of a Spot Report not covered in the message training that required

@ MENU-SEIECTION TESPOMISE .......cevrvrurerrrrertcrrerie e eeeessssessesses s e s 17
Figure 11 Example of a MEDEVAC question requiring message training plus additional

cognitive skills, and a menu-selection reSPONSE...........c.ceevrvevevereererereseesoenn 18




Training on Common Military Messages
Introduction

The fielding of digital communication systems in the Army means that Soldiers at many
echelons have access to information that was previously limited to higher levels of command.
For example, combat orders and overlays can now be disseminated digitally to the squad leader
level and below. Previously, orders were typically given orally to platoon leaders and squad
leaders with a simple sketch of the operations overlay. Now such information can be
disseminated in a more formal and detailed mode to all Soldiers, if required or desired. In
addition, in some instances Soldiers at lower levels of command are now empowered to send
information that was previously initiated and sent from higher levels.

Consequently, digital communications have generated new training requirements.
Soldiers must have some familiarity and training with concepts and procedures that are currently
taught above their skill level. One system, but not the only one, where such requirements exist is
the future Land Warrior (LW) system. With the version of this system used during the Joint
Contingency Force Advanced Warfighting Experiment (JCF AWE) in 2000 (Dyer et al., 2000),
four areas were identified in which Soldiers required additional instruction prior to training on
the actual LW system. These four areas were: messages, map reading, combat orders, and
graphic control symbols. In general, Soldiers in their first or second terms of enlistment needed
training in all areas. Officers and senior noncommissioned officers needed less training,
although specific knowledge gaps existed for some.

To address this training need, computer-based training (CBT) modules were developed
by the Infantry Forces Research Unit of the Army Research Institute (ARI) for these four areas
(ARI, 2003). The content for the CBT modules was based on Army training and doctrine
publications (Department of the Army [DA], 1996, 1997, 1998, 2000, 2001). Since the training
constituted prerequisite skills and knowledge, the modules did not encompass how to use the LW
software interface per se. The training modules included lessons with practical exercises and
“thinking-ahead” type questions. The “thinking-ahead” questions required Soldiers to figure out
the answer to a question prior to having been taught the concept or fact addressed by the
question. These questions were also used to maintain Soldier interest and activity. Ina prior
CBT experiment (Singh, Clark, & Dyer, 2003), 92% of the Soldiers indicated they liked this
technique and recommended retaining it.

The major topics in the prerequisite training program were as follows. The message
training covered four common messages: Spot Report, call for fire (CFF), medical evacuation
(MEDEVAC), and the basic nuclear, biological and chemical report (i.e., NBC-1). For map
reading, the critical topics were: colors and topographic symbols, directions and azimuths,
terrain features and overhead imagery (to include satellite imagery), map scales, and grid
coordinates (to include ten-digit grids). Combat order training included the five-paragraph field
order, warning order (WARNO), operations order (OPORD), and fragmentary order (FRAGO).
The graphic control symbol training included unit symbols, plus about 40 commonly used
symbols in overlays such as support by fire position, attack position, engagement area, objective,
assembly area, and minefields.




Purpose

The research described here involved only messages. One purpose of the research was to
determine what entry-level Soldiers learned about the common tactical battlefield messages from
a CBT approach. The training in the prerequisite skills program (ARI, 2003) covered the
purpose and the required elements of each message, according to current Army doctrine.

The second purpose of the research was to examine Soldier’s ability to complete tactical
messages in a digital format based on the Soldier’s understanding of hypothetical combat
situations. The digital formats were based on LW message screens. The questions required
interpretation by the Soldier regarding what information should be sent, as well as an
understanding of the menu-selections embedded in the LW message screens. It was expected
that Soldiers who had instruction on messages would score higher on the questions that primarily
required knowledge of message content. However, no formal expectations were made about the
questions whose answers depended on additional cognitive skills and knowledge.

Messages

This section summarizes the content of the four messages covered in the training, and
illustrates the scope of each message. These messages are used to communicate information
about enemy activity (Spot Report and NBC-1), to request fire on the enemy (CFF), and to report
the casualty status of friendly and other battlefield personnel (MEDEVAC).

Spot report. The Spot Report, sometimes known as SALUTE (Size, Activity, Location,
Unit, Time, Equipment), is the basic message used to report enemy activity. The observer
should report as much information as possible regarding what is seen. The Spot Report has six
elements that must be reported.

- Size refers to the number of personnel or major items of equipment observed or the
size of an object or area.

- Activity refers to what the enemy was doing or circumstances observed.

- Location refers to the grid coordinates of the activity, or reference from a known
point including the distance and direction (azimuth) from the known point.

- Unit refers to any distinctive patches, clothing, signs or symbols, or to identification
numbers displayed on vehicles or equipment.

- Time is the time the activity or circumstances were observed.

- Equipment involves all equipment associated with the activity or circumstances.

CFF. The call-for-fire (CFF) message is used to call indirect fire (artillery and mortars)
on an enemy location. It has four elements.

- Observer identification tells the fire support unit who is requesting the mission.

- The warning order clears the net for the fire mission, tells the type of mission, and
states the method of locating the target. The warning order tells how the target is
being engaged: by adjusting fires, suppression, or fire-for-effect. Adjust fire is given
when the observer is uncertain of the location of the target and is prepared to provide




corrections to the target. Suppression is given to bring quick fires on or near the
target to disrupt and cause it to take cover or move. Fire-for-effect is given when the
observer is certain of the location of the target and requires no adjustment.

- The third element is target location. Three methods may be used for target location.
The first is the grid coordinates of six digits or more, or a known reference point.
Second is polar, which requires the observer to provide his own location, and give a
direction and distance to the target. Third is shift-from-a-known-point, where the
observer provides a direction to the target, and lateral or range shifts to the target
from a known point.

- The fourth element is a description of target and activity. This should provide what
the target is (e.g. number of personnel, types of equipment), and what the target is
doing (e.g. attacking, dug in, moving, size and shape of target).

NBC-1. The NBC-1 (nuclear, biological and chemical) report relays critical information
about a nuclear, biological or chemical attack. It has the following five elements.

- Location of the observer, which is normally given as grid coordinates.

- Azimuth or direction of the attack location from the observer’s position, normally
given in degrees.

- Date and time the attack started

- Location of the attack, normally given as grid coordinates.

- Type of attack — nuclear, biological, chemical. The observer should provide type of
burst, if nuclear (air, surface or unknown). The observer should give the type of
agent and height of burst, if known, for biological/chemical.

MEDEVAC. The MEDEVAC (medical evacuation) message informs medical personnel
about the nature and location of casualties. The MEDEVAC message has nine elements and thus
is often known as the “nine-line” MEDEVAC.

- Line 1 provides the location of the pickup site. This is the grid coordinate for the site
to the nearest 100 meters.

- Line 2 provides the radio frequency and call sign for the unit or individual to be
contacted at the pickup site.

- Line 3 contains the number of patients by precedence. This is determined by the unit
medic or senior person present and can be any of the following: urgent, priority, and
routine.

- Line 4 describes any special equipment required such as hoists, forest or jungle
penetrators, semi-rigid litters or other devices required to extract or move wounded.

- Line 5 specifies the number of patients by type; the number of litter patients (those
‘who must remain on a stretcher) and the number of ambulatory patients (those able to
walk and sit).

- Line 6 describes the security at the pickup site. This provides the enemy situation
(e.g., the enemy is in the area, approach with caution).

- Line 7 specifies the method of marking the pickup site. This may be color panels,
colored smoke, signal lights, open flames, etc.




- Line 8 describes the patient nationality and status. This includes the category of
wounded to be transported: US military, US civilian, non-US military, non-US
civilian, and/or enemy prisoner of war).

- Line 9 indicates NBC contamination, if any.

Method

Participants

Soldiers (n = 48) from the Infantry One Station Unit Training (OSUT) at Ft. Benning,
GA participated. The Soldiers were in the 12th week of the 14-week OSUT course.

Experimental Design and Procedure

Soldiers were randomly assigned to one of two experimental conditions. In one
condition, they first took the CBT message modules, which included a pretest, four message
lessons (one lesson per message type), and a final exam. Then they were administered an
application exercise requiring them to use a static mock-up of version 1.0 of the LW message
interface, and to complete parts of a message based on a hypothetical combat situation. This
condition is labeled “Train-ApEx,” referring to training followed by an application exercise.

In the second condition, labeled “ApEx-Train,” the sequence was reversed. Soldiers took
the application exercise without any prior training on messages, and then received all the CBT
message modules (pretest, four lessons, and final exam). In the ApEx-Train condition, Soldiers
had to answer application exercise questions prior to formal message training. These two
conditions are outlined in Table 1.

In the application exercise, Soldiers were presented a hypothetical battlefield situation.
They were then given several questions about this situation. The questions required knowledge
of the particular message to be sent. As mentioned previously, Soldiers also had to interpret the
battlefield scenario and to make the appropriate menu selection from the LW message screen.
Thus the application exercise went beyond mere knowledge of messages. No training was
provided in the application exercise; it constituted a test.

Version 1.0 of the LW message software was menu-based. There were no free-text
fields. To complete a message in the application exercise, Soldiers selected the phrase or term in
a drop-down menu that best described what was observed or requested. The CBT on messages
did not include any instruction on the LW menu choices, the menu fields, and their meaning.

Half the Soldiers participated in the experiment in a morning session, and the other half
in an afternoon session. In each session, Soldiers were randomly assigned to the two
experimental conditions. The experiment was conducted in a multi-media room in the Infantry
School, which housed 24 computers. The message training and application software programs
were loaded on these computers prior to the experiment.




Table 1
Experimental Conditions

Train-ApEx ApEx-Train
Message Training Application Exercise
Pretest Hypothetical combat scenarios followed by
Introduction questions on sending digital messages

e Spot Report

e CFF

e NBC-1 Report

e MEDEVAC Request

Final Exam “ ;
Message Training

Pretest
Application E . Introduction
pplication Exercise R
Hypothetical combat scenarios followed by : (SJ%(I): eport

ti ding digital
questions on sending digital messages e NBC-1 Report

¢ MEDEVAC Requests
Final Exam

Soldiers were briefed on the purpose of the experiment. They were told how to access
the experimental software, and how to select the training sequence they each would use, based
on a code attached to their computer monitor. Soldiers progressed at their own rate. Research
personnel were available to respond to questions and to troubleshoot computer problems. A
survey (Appendix A) was administered as each Soldier completed the experiment.

Message Training

The message training modules are shown in the menu in Figure 1. The Soldiers first took
a pretest, followed by a short introduction to the four types of messages. The Soldiers then had
to complete all four lessons, but could select them in any order. The training concluded with a
final exam, which differed from the pretest.

The differences between the pretest and the final exam resulted from the structure of the
entire prerequisite training program. The prerequisite training program was designed to address
gaps in knowledge in four domains. It was assumed that only those Soldiers in units who lacked
prerequisite knowledge in a specific domain needed the corresponding training. Consequently,
the pretests were designed as diagnostic tests. It was also assumed that if Soldiers scored very
high on a pretest (at least 90% correct), they had a good knowledge of that specific domain and
did not need to take the associated training, although they were encouraged to do so if they so
desired. On the other hand, the final exams in the prerequisite training program were designed as




comprehensive tests of each domain covered in the training, and as a check on whether the
Soldiers who did not meet the pretest criterion of 90% correct had learned the desired material.

In the experiment reported here, however, the pretest was not used a diagnostic test.

Everyone was required to take the message pretest, the message training, and the message final
exam.

Pleass take each test/lesson in the sequence shown in the menu.
For more information about each test/lesson pleaso pass your cursor
over the menu button,

2 - Messages

- Pretest ior Messages

- Introduction 10 Messaqes

- Spot Reporis

-Call For Fire Tammy Clark

- NHC-1 Repont

- MEDEVAC Requests

i - Final Exam

Figure 1. Message training menu.

The lesson for a specific message started with screens that explained the purpose of the
message and were intended to motivate the Soldier. For example, in the Spot Report lesson, one
of the initial screens stressed that the Soldier himself was the most versatile, flexible collector of
combat information and intelligence. This screen is shown in Figure 2.

> ST 6FF RECETEY).

Figure 2. Example of motivation screen.




A formal definition of all elements of the message was included in each lesson. If the
message was long or contained unfamiliar and/or technical concepts, additional screens were
devoted to explaining these points and providing illustrations. Figure 3 shows the “definition”
screen for Spot Report.

-The nymber of personne!
or maojor items of equipment
observed or the size of un chject
or areq.

Lioy - What the enemy wos
doing or the dircumstantes thot
you observed.

© v -The grid coordinetes of
the observed activity or

circumstonces or reference from o
known point including the distonce
gnd direction (or nzimuth) from the
known point.

L1 - Any distinctive petches,
clething, signs or symbals, or
ideatificetion numbers disployed
on vehicles or equipment.

o Time the octivity or
tircumstonces were chserved

fh0020 - Al equipment
sssociated with the activity or
tircumstonees

Figure 3. Spot Report definition screen.

Soldiers had two types of practice exercises. One exercise format presented a
hypothetical situation, and asked Soldiers to think about and write down what they should report
about the situation. The situation was highly structured, and the screens displayed the
information the soldiers needed to incorporate in the message. Soldiers were not scored on their
response. The next instructional screens presented what they should have recorded. Figure 4
illustrates this type of exercise in the CFF lesson.




Hypothetical Situation

Feedback on
Message Content

Figure 4. A CFF practice exercise — a hypothetical situation and feedback on what the CFF
message should contain.

The second type of practice exercise presented an actual message. The Soldier was asked
to identify what key item of information was missing. Figure 5 illustrates this type of exercise.
Corrective feedback, which identified the missing element and also showed the corrected and
complete message, was presented after the Soldier made the selection.
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- WHAT CF

(Seiect the element
* that is missing.)

“CHARLIE 97, this is MIKE 23.
Observed 2 vehicles stationary,
pointed West, dismounting 2
soldiers at the edge of the field;

location DZ 435578; time 09:45

hours; number 626 observed on
the side of 1 vehicle. Continuing
to observe; Over.”

Figure 5. A Spot Report practice exercise - identify the missing element.

The technique of "thinking-ahead" questions was implemented in all lessons. Each
lesson contained one thinking-ahead question in the first part of the lesson. These questions
required Soldiers to rationalize the answer to a question prior to being taught that particular
point. Feedback was provided immediately after the Soldier answered the question. The
questions were also used to maintain Soldiers’ interest and activity, and to challenge them to
think about the material. Two “thinking-ahead” questions are shown in Figure 6.

Each lesson concluded with a short review of the key elements of each message. In
addition, Soldiers could re-examine any of the instruction.

In summary, each lesson began with an introduction to the message followed by a

“thinking-ahead” question. Instruction on the elements of the message itself was next. Soldiers
had two types of exercises on determining what content they would report, based on a
hypothetical battlefield situation. The first type of exercise question required them to think of
how they would complete the entire message. They were not scored on their response, but were

* shown a completed message. The second type required Soldiers to identify a critical missing
element from a hypothetical message. Soldiers were scored on their response. Regardless of the
response, they were shown the corrected and complete message. The last phase of the lesson
was a review of the message content.




ST (e e

Number and type of rounds to
be used in the engagement of
the enemy target.

Location of the enemy element
01 position to be targeted.

A description of the enemy
target that provides the number
R of soldiers, vehicles, or obyects
The CALL FOR FIRE is your means of to be engayed and thetr activity.
ommuntcating a request for fie

support. Which of the following s/

are 1. tound in a CALL FOR FIRE The type of mission or effect

message? desired on the target.

Click on the A, B8, C, or D

Thinking Ahead. ..

The number and type of enemy

treops and vehicies you are

serving would be an essential
information element in some
messages. In which type of report
or request listed below would this
dota NOT be essential ?

s

Click on A, B, or

Figure 6. Examples of “thinking-ahead” questions.

Application Exercise -

As stated previously, the application exercise was a test, not training. Soldiers were not
provided instruction on any message, nor did they receive corrective feedback on any of their
responses. The application exercise was designed to see how well Soldiers could answer
questions regarding messages using the message formats as presented in version 1.0 of the LW
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system and hypothetical battlefield situations. Since the application exercise was designed to be
a “test,” it is described more fully in the Measures section.

Criterion Measures

Pretest and final exam in the training program. Five types of questions were in the
pretest and final exam. One type of question described a combat situation and asked which
message (Spot, CFF, MEDEVAC, NBC-1) should be sent. This was labeled a “general”
question. The second type presented a list of critical elements ina specific type of message, and
required the Soldier to identify what was missing. This type of question required the Soldier to
recall key parts of the instruction. The third type required Soldiers to apply their knowledge.
They were presented a sample message, and required to identify what information was missing.
The fourth type of question asked what specific information should be included in a message.
The fifth type of question concentrated on comprehension. For example, Soldiers had to identify
what was meant by the phrase “fire-for-effect” in a CFF message. Each type of question is
illustrated in Table 2. Some questions are abbreviated for purposes of illustration.

The pretest had four general questions, as described above. In addition, there were four
questions on Spot Report, five on CFF, four on NBC-1, and three on MEDEVAC for a total of
20 questions. The final exam had two general questions, six on Spot Report, six on CFF, seven
on NBC-1, and eight on MEDEVAC for a total of 29 questions. As described previously, it
differed from the pretest and was designed to be more difficult.

Soldiers were given their total score immediately after completing the pretest and the
final exam, but were not provided feedback on individual questions, i.e., whether they answered
each question correctly or incorrectly. As Soldiers took each test, their responses to the
questions were automatically recorded in a database.

The questions in the pretest and final exam were coded for the degree of similarity. Four
categories were used: identical, highly similar, moderately similar, and unique. Questions that
were “highly similar” in the two tests had only a slight variation in one of the response options.
Questions in the “moderately similar” category had different item stems (e.g., the content of the
sample message differed somewhat) and/or one or two different response options.

Only three questions were identical on the pretest and the final exam. Eight items were
highly similar, and three were moderately similar. The pretest and final exam both had unique
questions. There were five unique questions on the pretest and 13 unique questions on the final
exam. The similarity ratings for each item in the pretest are in Appendix B; similarity ratings for
items in the final exam are in Appendix C.
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Table 2
Examples of Questions in the Pretest and Final Exam

General Question

You and your buddy are manning a platoon observation and listening post. You observe the
approach of a HIP helicopter and see 12 to 14 enemy Soldiers dismount and move into a tree
| line about 2,000 meters from your position. What type of message should you send?
a. MEDEVAC request

b. SITREP

¢. NBC-1 report

d. Spot report

List of Elements — Identify Missing Element Question

What essential element of the call-for-fire is missing from the following list?
The observer’s identification

Warning order

Target location

a. Estimated rounds required for adjustment

b. Description of the target

c. Types of rounds requested

d. Frequency of the requesting unit

Example Message — Identify Missing Element Question

You were selected to relieve the platoon leader’s RTO for two (2) hours. While monitoring
the platoon and company nets, you receive the following message. “Echo 94 this is Papa
72. Spot Report. Insertion of enemy forces at grid PM 695745 occurring now by HIND
helicopters, gray uniforms with black berets and small arms observed. Over.”

What essential element is missing to complete and forward this report?

a. Date and time of the incident and/or duration of the activity

b. The identification of the enemy units or forces involved on the ground and in the air.
c. Actions being taken by the unit observing the insertion and casualties.

d. Size of the force inserted, number of troops and number of helicopters involved

Specific Information Question

The MEDEVAC request includes detailed information on the casualty pickup site. The
request should include the gird location of the site, ... and hazards in the area. What
essential hazard information should be provided?

a. The presence of telephone or electrical lines within 2 miles of the pickup site

b. The assurance that all air defense weapons in the area are in a “weapons hold” status
c. The absence or presence of hostile forces in the area

d. The absence or presence of foreign nationals in the area

Comprehension Question

Artillery units are prepared to receive calls for fire from any Soldier on the battlefield.
Certain terms, however, are used to let the fire support unit know the type of fires required.
... The term “fire-for-effect” tells the fire support unit that the observer:
a. Wants the target completely destroyed

b. Wants all rounds to be fired at once

c. Is certain of the location of the target and no adjustment is required

d. Is uncertain of the target location and wants fires over a wide area.
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Application exercise. The application exercise required knowledge of messages and their
required elements, the ability to interpret the meaning of combat scenarios and the images in the
photographs used to illustrate the scenario, and an understanding of the concepts and terms used
in the drop-down menus in the LW message formats. In general, the questions in the application
exercise more closely approximated what would be required in combat than those in the
prerequisite training. Also most questions in the application exercises were more difficult than
those in the message pretest and final exam as the application questions focused on higher-level
cognitive skills (Bloom, Engelhart, Furst, Hill, & Krathwohl, 1956; Marzano, 2001) as well as on
knowledge of message elements.

In the application exercise, Soldiers were shown four photos of hypothetical combat
scenes and a description of each situation. Figure 7 presents one of these situations. Each
situation was followed by 4 to 11 questions covering the described situation with additional
information provided in the question stem as needed. The questions required Soldiers to
determine what to send in the digital message format for the particular situation that was
presented. These digital formats were based on the LW software and were new to the Soldiers.

Special Situation 1

Your squad halted in the wood line after hearing engine noises, then silence. The Squad
Leader signaled you to move to his location. You observe the enemy position pictured
below. The engines are off. The vehicles are parked in hull down positions. Outside troop
movements are limited to setting up communications gear, installing communications
cables between vehicles, and improving camoufiage. Speaker nolse and voices indicate
that a number of soldiers may be in the vehicles sending and receiving radio messages.

Figure 7. One hypothetical combat situation in the application exercise.
The digital message formats shown in the application exercise were the same as those in

version 1.0 of the LW system. Spot Report, CFF and MEDEVAC message formats were used.
There were no questions on NBC-1 messages. The formats for the three message types shown in
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the questions were screen captures from the LW software. Thus the fields and field labels shown
to the Soldiers were identical to what they would see if using the LW system in the field.

The application exercise had two general questions, ten Spot Report questions, ten CFF
questions, and eight MEDEVAC questions for a total of 30 questions. In addition to message
type, the questions were classified on two other dimensions.

The second dimension reflected the extent to which all the information necessary to
answer the question was in the message training. Two individuals who knew the content of the
message training described what skills and knowledge Soldiers needed to answer each question
in the application exercise. These assessments were made independently and are summarized in
Appendix D. From these assessments, three subcategories were derived to depict the
relationship of each question to the message training. The first category included questions that
Soldiers could answer based entirely on the message training; a total of six questions (20%). The
second category included questions that Soldiers could answer by using the message training
plus other skills or knowledge; a total of nine questions (30%). The third category included
questions that could not be answered from the training; a total of 15 questions (50%). Examples
of additional skills and knowledge required included such factors as whether the Soldiers had to
know the function or type of vehicle shown in the picture, whether they needed to understand
any new terms or concepts presented in the LW digital message format (field labels or menu
selections), whether they had to understand tactical concepts presented in the situation, and
whether the information required to answer the question was explicitly presented in the situation
description itself. In summary, 80% of the questions on the application exercise required
knowledge that was beyond the message training, higher-level cognitive skills, or both.

These three training-related categories are illustrated in Figures 8, 9, 10 and 11. Figure 8
(question 2) illustrates a question that could be answered from the training program. It requires
knowledge of one of the message elements, equipment. Figures 9 and 10 illustrate questions that
could not be answered from the training program. For example, with Question 3 in Figure 10
Soldiers must know the type of vehicle and its function, as shown in the picture and the
description of the hypothetical combat situation. The picture (Figure 7) shows a BMP. In
addition, they must know that a BMP is a type of armored personnel carrier (APC). Figure 11
illustrates a question that requires knowledge from the message training plus additional skills.
For question 25 in Figure 11, Soldiers must read the description in the question carefully to infer
that all Soldiers require a litter, and that no one is ambulatory.

The discrepancies between what was covered in the training and what was required in the
application exercises also occurred because of other factors. First, there were differences in the
fields used in the LW message format versus Army doctrine. Second, the menu selections listed
in the LW menus were not explained as such in the training. The message training was designed
to cover current doctrine on message purpose and requirements, not the specific LW message
formats and menu options nor how these formats and options applied to a variety of combat
situations. For example, the message training stated the Spot Report required a description of
equipment observed and to be as detailed as possible. But the message training did not elaborate
on possible ways of classifying equipment (tanks, armored personnel carriers, air defense
artillery, etc.), terms and concepts that were used in digital drop-down menu formats.
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The third dimension used to classify the questions was whether the Soldiers selected a
menu field or an item from a menu, using the LW message format. This classification applied to
only the questions that focused on specific messages, not the two general questions on message
type. Appendix D cites the subcategory assigned to each question in the application exercise.

Figures 8 and 9 illustrate two of the seven field-selection items. All the response options
referred to a name of a field in the LW message format, which was presented at the bottom of the
screen. For example, the SALUTE report format, as shown in Figure 8, had 12 fields:
Equipment 1 (Target), Equipment 2, Equipment 3, Quantity (3 fields each corresponding to an
equipment field), Activity, Location, DTG, Now, Speed, and Course. The CFF format is shown
in the lower half of Figure 9.

2. You decide to send a Spot report in the SALUTE message format. Based on your
observations, what field of the report can be used to report the type of vehicles observed?

Equipment

SALUTE

Quantity:

Equipment 1: (Target) Location:
Equipment 2:

Equipment 3

Activity:

Figure 8. Example of a Spot Report (SALUTE format) question covered by the message training
that required a field-selection response. [The question followed the hypothetical combat
situation shown in Figure 7, and used the SALUTE message format in v1.0 of the LW software.]
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€. Youtransmitthe SALUTE report and receive a quick response from your platoon leader The $2
has igentified the enerny unit as the commandiobservation postfor an enemy artitlery battalion
four squad imitiate the “Call for Fire . What data fieid or fields on the Call for Fire message are
usedto provide “Target Liescription and Activity 7

Call for Fire

§ Type of LYission Method of Centrol

eree————— . A

Target Location Time On Target (Zulu)

| I

§ Equipment (Target) Day.
I

i Frotection Level

g I— Minuta

Hour

Figure 9. Example of a CFF question not covered by the message training that required a field-
selection response. [The question followed the hypothetical combat situation shown in Figure 7
and used the CFF message format in v1.0 of the LW software. ]

Figures 10 and 11 illustrate two of the 21 menu-item selection questions. Many message
fields contained drop-down menus. With the LW system, as with other digital message formats
in Army systems, Soldiers must determine which menu item is appropriate for a message. In the
application exercises, menu choices in the application exercise were taken from the total list of
choices provided in the LW software, and represented four reasonable responses given the
hypothetical combat situation presented. For example, the drop-down menu for equipment in the
LW Spot Report had nine items. When a question in the application exercise dealt with selecting
the appropriate equipment for the Spot Report, the four equipment alternatives were drawn from
the nine LW menu selections. Figure 10 illustrates this type of question for the Spot Report
format. The same procedure was used to generate response alternatives for all other questions
that required Soldiers to select items from a drop-down menu (e.g., activity, speed, and course
fields in Spot Report).
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3. You select the Equipment data field Which type of equipment. listed below, best describes the
vehicies that you are observing? Equipment Options in LW
software for SALUTE:

APC
Tank

Utility Vehicle
Antitank rocket launcher
Reconnaissance
e e Field Artillery
S — ] infantry

loy Locwen Military Rotary Wing
Equipment 2: - _ 4 Mllltary leed Wlng

DIG
Equipment 3 I o]

: Activity. Speed. ) Course:

3 1
i) p =]

Figure 10. Example of a Spot Report question not covered in the message training that required
a menu-selection response. [The question followed the hypothetical combat situation shown in
Figure 7. The nine possible equipment choices as listed in LW software are shown on the right

of the graphic.]

Other menu-selection questions required the Soldier to enter a number in the designated
field. This is illustrated in Figure 11, where the Soldier had to determine the number of
ambulatory and litter patients for the MEDEVAC request.

Before answering each question, Soldiers had the opportunity to go back to the combat
situation screen for the purpose of review. However, they could not go back and review previous
questions or change previous responses.

Results

Background Measures

Statistical comparisons were made between the two experimental groups on all
background measures. No significant differences, at an alpha level of .05, existed on any of the
measures.
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26 The 3rd Squad has arrived at your location to assistin securing the movement to the Pick Up

Site and transporting the wounded Al five (5) patients must be carried and the medic has reported

thatthe one (1} enemy soidier requires immediate surgery and the other four (4) wounded are

stable equire professional medical attention in 4 to 5 hours  YWhat data would you enter in the
ts and Lir ®atients data fields?

r_‘ 4mb Patierts §

l"_j Lmb Patents 1 Lt Favents 4

Ltr Patents 1

FEDEVAT

Fmb Patients

M Fickup Location

g trarking MEDEVAC Priormty

: T U |

§ Color NHC Contanunation Type
-

Securnty

Figure 11. Example of a MEDEVAC question requiring message training plus additional
cognitive skills, and a menu-selection response.

Age and education. Soldiers were questioned about their age and educational
background (see Appendix A for the training survey). The mean age was 19.65 years (SD=
1.93) with a range of 17 to 26 years old. The mean age of the Train-ApEx group was 19.82 (SD
= 2.41); mean age of the ApEx-Train group was 19.46 (SD = 1.32).

Seventy-five percent of the Soldiers reported their highest level of education was high
school, and the remaining 25% reported having had less than 4 years of college. Within the
Train-ApEx condition, 79% had only a high school education; within the ApEx-Train condition,
71% had only a high school education.

Prior experience with computers and messages. Seventy-one percent of the Soldiers in
each condition reported owning a personal computer. Forty-two percent stated they used a
computer on a daily basis prior to beginning OSUT (see Table 3). In addition, about half the
‘Soldiers (56%) indicated that prior experience with computers helped them during the
experiment.
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Table 3
Computer use Prior to OSUT

# (%) in # (%) in # (%) of All
Computer Use Train-ApEx ApEx-Train Soldiers
Daily 9 (38%) 11 (46%) 20 (42%)
Weekly 8 (33%) 7 (29%) 15 (31%)
Monthly 2 (8%) 2 (8%) 4 (8%)
Less than Monthly 2 (8%) 4 (17%) 6 (13%)
Never 3 (13%) 0 (0%) 3 (6%)

Soldiers were also asked about their prior training in OSUT on each of the messages.
These percentages are in Table 4. Most (90%) indicated they had training on Spot Report. Half
indicated training on NBC-1. About 30% indicated training on CFF and MEDEVAC.

Table 4
Prior Training on Messages
# (%) in # (%) in # (%) of All
Message Tragn-ApEx ApEx-Train Soldiers
Spot Report 22 (92%) 21 (88%) 43 (90%)
NBC-1 15 (63%) 10 (44%) 25 (53%)
Call for Fire 10 (42%) 5 (22%) 15 (32%)
MEDEVAC 7 (29%) 6 (26%) 13 (28%)

Note. One non-response for CFF, NBC-1 and MEDEVAC in theApEx-Train condition.

Percentages based on number of Soldiers responding.

Test Performance

One Soldier in the ApEx-Train condition did not have a pretest score because of
computer malfunctions. However, the final exam and application exercise scores for this Soldier
were available and included in the analyses. Occasionally a few Soldiers did not answer some
questions. A Soldier could accidentally hit the “next” button, and the software would allow him
to continue without a warning that he needed to answer the question. Instead of eliminating the
few Soldiers who skipped some questions from all analyses, their test scores were adjusted for
the number of questions they did answer. All individual question percentages were also

adjusted.

The two experimental conditions were compared on the pretest, final exam, and the
application exercise measures. There were no significant differences between the two conditions
on any of these measures. Statistics on these measures are in Table 5. Scores show that for each
group, the pretest scores were the highest (63%), and the application exercise scores were the

lowest (50%).




Table 5
Scores (% correct) on Message Pretest, Final Exam, and Application Exercise

Experimental Performance Measure
Condition Statistic Pretest* Final Exam® | APPlication
Exercise
Train-ApEx M 61% 59% 46%
SD 14% 13% 13%
Min-Max 20-90% 17-79% 18-70%
n 24 24 24
ApEx-Train M 64% 59% 53%
SD 13% 20% 13%
Min-Max 35-90% 17-90% 27-73%
n 23 24 24

T F(1,45)=0.51 p= 479.
® F(1, 46) = 0.002, p = .966.
° F(1,46)=2.71,p=.106.

Correlations among the three test scores were significant (p <.001). The correlation
between the pretest and final exam was .55. It was .54 between the pretest and application
exercise, and was .45 between the final exam and application exercise.

Item analyses on the pretest and final exam. The responses to each question on the
pretest and final exam were examined to gain insights into Soldier performance. The mean

percentage of Soldiers answering each question correctly was calculated (see Appendixes B and
0).

First, the questions were examined by message type. The percentages in Table 6 indicate
that the General and Spot Report questions were the easiest on the pretest (92% and 78%
respectively) and the final exam (62% and 69% respectively). On the pretest, the CFF questions
were the most difficult (38%). However, on the final exam, the MEDEVAC, NBC-1 and CFF
questions were of similar difficulty (54% to 57%), presumably a reflection of Soldiers learning
about these messages in the lessons. Because of the limited number of questions for each type of
message, no inferential statistical procedures were applied to compare the message types or the
experimental conditions.

Answers to Spot Report questions on the pretest were consistent with Soldiers’ responses
regarding OSUT training on messages. Spot Report scores were high, and 90% of the Soldiers
said they had training on Spot Report. However, the pretest scores on the other messages were
not necessarily consistent with Soldiers’ responses to their training on these messages.
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Table 6
Mean Percent Correct on Pretest and Final Exam by Message Type and Experimental Condition

Message Type Experimental Condition
(# items) Train-ApEx | ApEx-Train All Soldiers
Pretest
General (4 items) 91% 94% A 92%
SPOT (4 items) 83% 73% 78%
MEDEVAC (3 items) 54% 68% 61%
NBC-1 (4 items) 49% 50% 50%
CFF (5 items) 34% 42% 38%
Final Exam
General (3 items) 65% 58% 62%
SPOT (6 items) 69% 70% 69%
MEDEVAC (8 items) 56% 57% 56%
NBC-1 (6 items) 56% 57% 57%
CFF (6 items) 53% 55% 54%

Soldiers rank ordered the ease of learning the four messages. The final exam results
corresponded in part to the Soldiers’ ordering. Spot Report was ranked the easiest to learn by the
majority (74%) of Soldiers (Table 7). Although MEDEVAC was rated as the most difficult
message to learn by a majority (61%) of the Soldiers, final exam scores on MEDEVAC

questions were not the lowest.

Table 7
Ease of Learning the Messages: Ranks Assigned to Each Message
Rank Order
Message 1st (easiest to 2nd 3rd 4th (hardest to
learn) learn)
Number of Soldiers
Spot Report 35 4 4 4
CFF 4 21 16 6
NBC-1 4 15 20 8
MEDEVAC 4 7 7 29

Results on the pretest and final exam questions were also compared by their degree of
similarity. Table 8 presents findings by the four similarity categories and by experimental
condition. These categories allowed a rough estimate of the extent of learning that occurred in
the message training. As shown in Table 8, performance on the identical questions reflected a
mean improvement of 24 percentage points from the pretest to the final exam (from 48% to 72%
correct). The similar questions showed an increase of only 1 to 2 percentage points. The results
also indicate that the unique questions on the pretest were easier than the unique questions on the
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final exam (77% on pretest versus 52% on final exam). These patterns held for both
experimental conditions.

Table 8
Mean Percent Correct on Pretest and Final Exam by Question Similarity

Question Similarity Experimental Condition
Train-ApEx | ApEx-Train All Soldiers

Correspondence to Final Exam Pretest Questions

Identical to Final (3 items) 46% 51% 48%
Highly Similar (8 items) 64% 63% 64%
Moderately Similar (3 items) 53% 63% 58%
Unique (5 items) 76% 78% 77%

Correspondence to Pretest Final Exam Questions

Identical to Pretest (3 items) 75% 68% 72%
Highly Similar (8 items) 66% 66% 66%
Moderately Similar (3 items) 58% 61% 59%
Unique (13 items) * 52% 53% 52%

® The last seven questions in the final exam were unique. They painted a combat scenario for the Soldier. As
events occurred sequentially within the platoon scenario, he was required to identify the missing elements in the
message. The Soldier was placed in the role of the platoon leader’s RTO (radio telephone operator) and had to
monitor the radio. The first report was a Spot Report on an enemy engagement, followed by a MEDEVAC request.
Then there was a CFF suppression message, followed by a fire-for-effect CFF. This was followed by another Spot
report message, then an NBC-1 report, and finally a MEDEVAC request.

The content of the questions was examined to determine factors that might have
influenced Soldier responses. Easy questions on the pretest often required identifying which
message to send (the general items). Hard questions were on message content. For example, on
pretest question #9, Soldiers thought the CFF message should include the type of indirect fire
ammunition to be used as opposed to providing a description of the target. On question #11,
Soldiers thought the NBC-1 report should include the NBC agent used in the attack or the
estimated casualties, as opposed to the azimuth of the reporting unit from the attack location.
Both examples indicate that Soldiers initially thought these two messages should provide detail
that cannot be determined at the time (e.g., type of NBC agent) or specifics that must be
determined by a higher authority (e.g., type of ammunition). Soldiers thought “fire for effect”
(question #15) meant that the target should be completely destroyed or that the observer is
calling for fires over a large area, rather than that the observer is certain of the target location and
no adjustment is required. Both incorrect responses are rationale interpretations or educated
guesses of the phrase “fire for effect,” given no prior knowledge of a CFF message.

On the final exam, the hardest question (#3, only 8% answered co