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FOREWORD

System Development Corporation submits this Final Report in conformance
to Contract No. DAHC19-73-C-0029, Application of Tactical Data Systems for
Training. It 18 structured as follows:

Volume No. Title SDC ID No.
I Executive Summary TM-5261/000/00
11 AI/DEVTOS Automation Studies T™-5261/001/00
111 Development of Courseware and T™-5261/002/00

Analysis of Results for MOS 11B40

Iv Development of Courseware and T™-5261/003/00
Analysis of Results of GED Math

While each document noted above is a discrete entity, references have
been made to other volumes when such would provide amplification of--or
information supplemental to--the topic under discussion. Computer listings
of the statistical results of this study are presented unde: separate
covers as Attachment to appropriate volumes.
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} Section 1: INTRODUCTION ‘

i A. PROJECT BACKGROUND

The Army's current efforts to improve its overall training program, spearheaded '
; | by the work of the Board for Dynamic Training at Fort Benning, Georgia, has
1 identified that future training will be increasingly decentralized, placing
s greater responsibility on unit and individual training programs. It is con-

ceivable that tactical ADP systems could be made available to tactical units to

s T S

N alleviate the problems each will face in meeting its increasing unit training

requirements by providing an Automated Instruction (AI) capability to supnlement
» training resources. Data are needed that would delineate the potential payvoffs
as well as the pitfalls inherent in taking the techniques and materials of AI
from the formal school setting to the field, and attempting to implement them

using tactical ADP equipment to meet user training requirements in a tactical

o

unit environment. Such information would provide an empirical basis for
X : making broad management decisions regarding the Army's training needs of the
future and should impact on Army tactical ADP system design by specifying

"subsystem training packages' which these systems should accommodate.

In November 1971, ACSFOR requested OCRD to initiate a research effort defining

the potential roles of tactical computers in training. Subsequently, OCRD

(ARI) developed a research plan which was coordinated with ACSFOR and the Board
for Dynamic Training. The plan was accepted and MASSTER Test 122, entitled
IBCS: Automated (nstruction, was scheduled by ACSPOR.

MASSTER Test 122 provided for the development of two stand-alone Automated
Inatruction (Al) packages--one to assist MOS 11B40 personnel in preparing for

MOS proficiency testing and one for general educational development. These

; packages were to be prepared and programmed for use with the DEVTOS tactical
system at Fort Hood, Texas.

L o8
T s e
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The decision to use 11B40 personnel was based upon Board for Dynamic Training
identification of the maintenance of proficiency by 11B40s, the Light Weapons
Infantrymen, as a significant unit training problem. In addition, a CONARC
task group report on computer assisted instruction ldentified the 11B40 MOS as
a top contender for attention in the 'nontechnical" skills area. Within the
four 11B40 MOS subject areas, Tactics and Crew Served Weapons were prime
candidates because they accounted for most of the proficiency test failures.
The same reasoning applied to the selection of the mathematics area for General

Educational Development (GED).

In December 1972, the System Development Corporation (SDC) was tasked to develop
and field test the two AI packages.

B. PURPOSE OF THE STUDY

The purpose of the study undertaken by SDC was to evaluate the feasibility of
using Army tactical data systems for automated instruction. Special attention
was directed toward identifying problems of user acceptance, measuring partic-

ipant improvement in performance, and defining the technical problems encountered.

C. STUDY OBJECTIVES
Specific study objectives included:

® Determine the feasibility of using tactical computers for instruction
in MOS training, specifically 11340,

e Determine the feasibility of using tactical computers for instruction
in GED topics, specifically mathematics.

o Determine the feasibility of using tactical computers to identify
proficiency area weaknesses and the resultant special remedial
training needed.

¢ lIdentify factors influencing user acceptability of automated
fnstruction.

e Provide input data for design decisions which will satiszfy the stated

material need for a TOS automated instruction capability.

—— i € - ——
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Also defined were the following subobjectives:

Determine the amount of learning derived from an AI course on the
11B40 subject matter area entitled "Crew Served Weapons."

Compare the learning of "Crew Served Weapons' achieved via Al with
that achieved by self-study (non-AI) methods.

Determine the amount of learning derived from an AI course on the
11B40 subject matter area entitled "Tactics".

Compare the learning of "Tactics" achieved via AI with that achieved
by self-study (non-AI) methods.

Determine the amount of learning derived from an AI course in GED
mathematics.

Compare the learning of math achieved via AI with that achieved by
self~study (non-AI) methods.

Determine {f Al applies equally well to personnel with different ACB
scores.

Determine {f slow learners attain the same proficiency level as fast
learners.

Determine if educational level is correlated with learning using Al.
Determine user acceptance of Al by means of an in~depth interview
with each user subsequent to his training.

Compile in easily interpretable form the results of all analyses

conducted in the course of satisfying the above subobjectives.

D. VALUE AND IMPORTANCE GF THIS STUDY

The Army has a growing computer capability, especially in the area of tactical

computers. These computers are not expected to be used full time for their

tactical mission.
indicate that Army Training needs to be improved.

mant can take place are being examined very closely.

instruction (computer-assisted instruction (CAl)).

-k e A A e 0. B A
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Concurrently, the findings of the Board for Dynamic Training
The ways that such improve-

One of these is sutomated
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This study demonsinates that:

o A complex CAI system can be integrated within a tactical computer
System.

o Lleawing does take place within the tactical computer environment.

While it is unreasonable to expect that a given method of instruction (i.e.,
AI) will be applicable to all Army personnel, it should a: least cover a fairly
broad range of personnel with varying aptitude (GT) scores. An allied con-
sideration is what happens to Army personnel in the lower range of GT score:.
These personnel present problems in vegard to training costs. While ccudent
costs (time) is a consideration, instructor time (cost of preparacion and
instructing) is a more heavily weighted factor. A training program which has
the capability to reduce instructor time in relation to student time offers a

cost-effective, cost-saving approach to training,

The statistical and practical results of this study indicate that:

o Lleawting via Al occuns with Army personnel whose GT scored cover a
broad range.

o Anmy personnel with relatively fLow GT scones can Learn effectively
without high ins trwueton costs.

One of the questions in regard to Al (and other methods of instruction) is the
acceptability of the method. Data in regard to acceptability are important in
making command decisions concerning methods of training. These data should

come from Army personnel who have been exposed to this method of instructior
in a subject area where training is needed.

Results of interviews conducted duning this study reveal that:

o The Al method of (nstruction 48 highly regarded by MOS 11840 Al
participants.

PUIS
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In the past, typical Army classroom training has been characterized as follows:

- Geared to the slowest individvals in the class

- Few opportunities for individualized training

- Lacking the environment or opportunity for questions or clarifi-
cation during the presentation

- Boring and uninteresting

- Not necessarily accurate

- Disjointed...little continuity

- Omission of the "why" of training, which leaves it up to the
individual student to determine the importance of the training--

an unnecessary and perhaps overwhelming burden which he (as well

as some instructors) cannot handle.

This study {dentifies:

o Ways (n which Al alleviates these deficiencies.
o Factons (n Al methodofogu that Lead to (ucreased varticipation,
motivation and morale--¢.¢., factors that accowrt for Lt8 effectivencss.
o Special considerations tequited by combat persviel for success fut
MOS training.

Although beyond the scope of this study, the Army is also faced with the uniaue

problems encountered in training personnel with a limiteu grasp of English.

Results of this study (ndicate that:

o An Al training program minimizes language problems by previding access
to continued and/on nepeti ticus (nd twctional material.
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E. PURPOSE AND SCOPE OF THIS DOCUMENT

As defined in the FOREWORD, this document is one of four volumes of a Final
Report submitted to the U.S. Army Research Office on the feasibility of the

Application of Tactical Data Systems for Training. Information 1is presented
in the following manner:

e Section 1 - provides a brief statement of the history and purpose

of this study; defines study objectives; discusses the benefits to
be derived; and outlines document structure.

o Section 2 - details the procedures involved in the design and
development of courseware for both the Crew Served Weapons and
Tactics portions of the MOS 11B40 effort.

e Section 3 - describes the nature and conduct of the field test.

o Section 4 - documents and analyzes the results of the field test.

-+
s

o Section 5 - states the conclusions drawn from this study and

recommends additional areas for future applications of study findings

as well as new areas for investigation.

Supplemental information is appended, as appropr'ate. In addition, computer
listings of statistical results specific to the Crew Served Weapcns and Tactics

portions of this study are provided under separate covers as Attachments to
this volume.
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Section 2: DEVELOPMENT OF COURSEWARE 4

A. BACKGROUND

X This section describes the process by which courseware for the #0S 11B40 (Light

ﬁ% Weapons Infantryman) domain was developed for the AI project. This effort was

commenced in January 1973 and was deemed completed with the advent of the

field trials conducted at Fort Hood in August 1973. As stated in LA Pamphlet

12-11B, there are four major areas that MOS 11B40 cover on their MOS Proficiency

Tests. The four areas are: Individual Weapons, Crew Served Weapons, Tactics,
and Field Activities.

For this project the two areas selected for courseware development were Crew
Served Weapons (Area 2) and Tactics (Area 3). These two areas were selected
because 11B4C versonnel had lower scores on their proficiency tests than for

Individual Weapons {Area 1) and Field Activities (Area 4). The amount of AI

material to be developed tor this project was to be equivalent to 24 hours of
classroom instruction, with 12 hours each being allocated to Crew Served

: Weapons and Tactics, respectively. From each 12-hour block, approximately &

hours of Al material were selected for use within the experiment.

The procedures used in this Al courseware development follcwed established

L
PERPAPE TVOPL I TR

principles of course development. They evolved from an aualvsis as to wha. was

to be developed through the presentation of completed instructionai material

to the target population, with appropriate review and revision cycles inter-

spersed throughout the process. The specific steps are indicated in Figure 2-1
and are described in this section. Although the courseware developed for Crew

Served Weapons and Tactics followed the same developmental steps and occurred

in parallel, they are treated separately here for reader convenience.
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1.0 2.0 3.0 4.0

Analysis and |Deve10pment of Development

Selection of Instructional Review of

Subject Objectives and - anc Instructional

Matter Areas Criterion Revision Strategies
Test Items

5.0 6.0 7.0 —

Preparation Computer Preliminary [- Field -—}

and Refine- Coding Checkout Test

ment of —— and Revision "“‘J I

Instructional Checkout |

Material l__ __J

Figure 2-1. AI Courseware Developmental Process

B. DEVELOPMENT OF COURSEWARE: CREW SERVED WEAPONS

1. 3Selection of Subject Matter Areas

The initial task (Step 1.0 in Figure 2-1) was to identify and analyze subject
areas within Crew Served Weapons from which candidate topics would be selected
for development into 12 hours of Al material. This was accomplished ia several
steps. A preliminary analysis was conducted resulting in a candidate list of
subject arcas. This list was then reviewed by subject matter experts at The
Infantry School, Fort Benning, Georgia, and a finalized list of subject matter
topics for Al development produced.

a. Preliminary Analysis

SDC commenced its preliminsry analysis by focusing or the source documentation
and reference materisl for areas specified in DA Pamphlet 12-11B {for Crewv
Served Weapons. This included the M72A2 LAW, 90MM Recoilless Rifle, M60
Machinegun, Caliber .50 Machinegun, and Adjustmant of Indirect Fire. This
analysis was directed tovard specifying the subject areas without egard as to

. iy . by - L= € oo ok
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whether they ware amenable to AI. The documentation and reference material used

to create this list of general subject areas are indicated in Table 2-1.

TABLE 2-1. CREW SERVED WEAPONS SCURCE DOCUMENTATION

WEAPON SYSTEM OR

DOCUMENT REQUIREMENT AREA
DA Pamphlet 12-11B MOS 11B40
FM23-33 M72A2 LAW

™ 9-1340-214-12, Ch. 1, 2
Six Roads to Success, Vol. II
UTEC, UT-B-002

™ 23-11, Ch. 1-3, 5
Six Roads to Success, Vol. II
UTEC, UT-B-002

90MM Recoilless Rifle

M 23-67, Ch., 8 M6C Machinegun
Six Roads to Success, Vol. II
UTEC, UT-B-021

™M 23-65, Ch. 2, 4
Six Roads to Success, Vol. Il
UTEC, UT-B-024

Caliber .50 Machinegun

M 23-90, Ch. 5-7 (Mortars) Adiustment of
UTEC, UT-B-023 Indirect Fire

Additional Documentation

Conmon and Branch Task Statements

USALS Job Task Data Cards, Category 25, Anti-tunk
Weapons
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The next task was to identify topics and their criticality subsumed under each

g ——g—

of these general subject zreas that could be considered candidates for develop-

& |

v ment as Al segments, with noncandidate topics being considered for elimination.
= This latter step would reduce the total number of tcpics retained for further
k; consideration, thereby moving closer to identifying those topics that would

| comprise the 12 hours of Al material.
;

To perform this topic analysis, selection criteria were derived by SDC project
h personnel. An initial examination was made of each topic to determine if it

would:

e Be representative of Crew Served Weapons requirements

o Be capable of presentation via Al without use of actual equipment,
additional crew members, or mediation by instructor personnel

e Require minimal development of off-line materials (e.g., panels, =
exhibits, handouts, etc.) :ij)

Topics meeting these criteria were then subjected to a detailed analysis as to
whether they should be included or excluded as candidates for Al development.

Specific inclusion/exclusion factors developed and used were as follows:

Inclusion Factors

e Topic contains performance-oriented tasks which can be presented
via Al with high fidelicy

e Topic coupriscs applicable knowledge content §

e Topic contains tasks which have & clear start and end point |

¢ Topic contains tasks vhich have a logical sequence of procedural steps

Exclusion ¥Factors ¢

o Topic contain: tasks requiring more than one person to perform
o Topic contains tasks requiring the use of actual equipment which

would not be available for use during this project

)
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Exclusion Factors (continued)

e Topic contains tasks requiring the actual physical disassembly/
asgsembly of equipment

» Topic contains tasks which depend upon locally developed SOPs

e Topic is not essential to 11B40 personnel

e Topic content is basically the same as for other weapon systems

The analysis indicated that the essential tasks could be completely covered by
automated instruction. Using the M72A2 LAW system as a benchmark, the topics
within the other weapon systems were examined. Of primary concern was the
reduction of redundant topics among the weapons systems without disvupting logi-
cal continuity of topical structure within a specific weapon system. Thc re-
sults of this preliminary analysis are summarized in Table 2-2. All topics for
the major weapon systems are included. Topics less critical or less amenable

for Al development are flagged.

At this stage in the courseware developament it was SDC's decision to retain
those topics consi:'ered less critical or less suitable as candidates for Al
development, pending a subsequent review and concurrence by subject matter
experts at The Infantry School, Fort Benning, Ceorgia. It was possible that a
topic that failed to achieve candidate status might be considered by The Infan-

try School to be au essential element within the subject area.

b. Preparation of Task Fluw Charts

SDC prepared & Task Flow Ch. rt for each candidate tupic. The Task fiow Chart
reprosents the tasks and the! task elements within each topic that were

selected as a candidate for Al development. A hierarchical relationship is
implied betwaen a task and {ts subelements.

Figure 2-2 shovs a Task Flow Chart for the Crew Served Weapons course. Com-

pleted Task Flov charts prepared for the Crev Served Weapoas course are
contained in Appendix A to this document.
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(1) MOS Crew Served Weapons
M72A2 LAW
8.0
Identify
(2) Immediate
Action After §.1 8.2 8.3
a Misfire
Resqueeze Recock After Second
Trigger Weapon Misfire
(3) (3) (3)

EXPLANATORY NOTES:

(1) Identification: Indicates the course and module. The course is Crew Served
Weapons and the modules are: M72A2 LAW, 90MM Recoilless
Rifle, M60 Machinegun, Caliber .50 Machinegun, Adjustment
of Indirect Fire.

(2) Major Task: The box contains a statement of the major task within the
topic. The number indicates the sequence of this task in
relation to all tasks selected for this instructional mod-
ule (e.g., 8.0 indicates this is task number eight in the
sequence of tasks for the M72A2 LAW). The task number com-
mences at 1.0 for each module within the Crew Served Weapons
course. The number of modules and corresponding tasks
(topics) initially selected for Al development include:
M72A2 LAW (1.0-9.0), 90MM Recoilless Rifle (1.0-10.0), M60
Machinegun (1.0-5.0), Caliber .50 Machinegun (1.0-2.0),
Adjustment of Indirect Fire (1.0-3.0).

(3) Task Element: Each box represents a subtask of the major task. Their se-
quence indicates the order in which the task elements are
to be presented. An ascending decimal number system is
used to relate each subelement to its major task.

Figure 2-2. Task Flow Chart for an M72A2 LAW Topic in Crew Served Weapons Course

¢. Preparation of Training Analysis Information Sheets

SDC prepared a Training Analysis Information Sheet (TALS) for each candidate
topic. The TAIS was used to record the results of the training analysis and to
provide basic information for specifying the instructional objectives, criterion
test items, and development of course material. A representative TAlS is shown
in Figure 2-3. The complete set of Training Analysis Information Sheets for the

Crew Served Weapons Course is presented in Appendix B.
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TAIS No. _1007 (1) (2)  MODULE M0S-CS

UNIT __ LAY
: i TRAINING ANALYSIS INFORMATION SHEET
(3) :. TASK TDENTIFICATION: 7.0
b@ ' (4) 2. TASK: Identify the firing positions prescribed for use with the M72A2 LAW to
fﬁ engage stationary or moving targets.

(5) 3. CONDITIONS: Given constructed response and multiple-choice questions concerning
1 prescribed positions for use with the M72A2 LAW, provide correct responses.

(6) 4. STANDARD: No errors.

! 5. TASK ANALYSIS:

SUPPLEMENTAL
TASK ELEMENTS SUB ELEMENTS TRAINING REFERENCES
(1) (8) | MATERIAL — (g) (10)
7.1 ldentify firing posltionr 7.1 Knowledge of rifle None 1. FM 23-33
to engage stationary firing positions para 28
targets
P. Six Roads to
L 7.2 ldentify firing 7.2 Knowledge of rifle Success
positions to engage firing positions Vol 11
moving targets para 28
pg 67
] 3. UT-B-002
pgs 9-10
. TM9-1340-2144
12
para 2-5

Figure 2-3. A TAIS for a Crew Served Weapons Topic (Sheet 1 of 2)
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]
EXPLANATORY NOTES:

{1) TAIS No.: The TAIS identification number is entered here. For the
Crew Served Weapons course the sequence runs from 1001
through 1029.

% (2) Module Unit: The module identification--CS indicates this TAIS pertains
4 to the Crew Served Weapons course. The unit designation .
' indicates the major subject areas (module) within the Crew I
Served Weapons Course. These are: LAW - M72A2 LAW; 90MM - P
90MM Recoilless Rifle; M60 - M60 Machinegun; Cal 50 - Cal- %
: iber .50 Machinegun; Adj - Adjustment of Indirect Fire. §
(3) Task %
Identification: The identification of the task (topic). The initial task ix
identification within each module commences at 1.9. E
} Note: This identifier corresponds to the major task on ’
the Task Flow Charts.
(4) Task: Statement of the behavioral objective.
3 ‘ (5) Conditions: Statements indicating what must be learned and in what

context performance must be demonstrated.

(6) Standard: The performance standard considered adequate to ensure that
learning has occurred under the stated conditions.

! (7) Task Elements: Each statement corresponds to a task element and is a sub-
task to the task for which the TAIS is prepared.

Note: The decimal numbers correspond tc the task elements
on the Task Flow Charts.

(8) Prerequisite The requirements for each task element. Each must be
Knowledge taught or known before instruction on the actual task
or Skill commences.

Requirements:

(9) Supplemental Materials that are required to perform the task. These may
Training ba SDC-produced off-line pictures and diagrams issued as
Material: handouts or on-line representations.

(10) References: The source documentation and materials from which the
training analysis was conducted.

C~ Figure 2-3. A TAIS for a Crew Served Weapons Topic (Sheet 2 of 2)

%
1
s
£
e
z
F
;
4
i
3
3
4
%
i
&




_ System Development Corporarion
2 January 1974 2-10 TM-5261/002/00

d. Review and Revision

Review of candidate topics for concurrence by subject matter experts at The
Infantry School, Fort Benning, Georgla, was accomplished in conjunction with
the overall review of the instructional objectives and criterion test items.

Specific procedures and results are presented in paragraph B.3, below.

2. Development of Instructional Objectives and Test Items

The development of instructional cvbjectives and criterion test items followed

as the next logical task in the Crew Served Weapons courseware development
process (Step 2.0 in Figure 2-1).

Instructional objectives serve as a base irom which instructional material is

developed and lead directly, as well, to the development of criterion test

items. Two types of instructional objectives were developed for this project: })
(1) criterion objectives, and (2) enabling objectives. Criterion objectives

are end objectives associated with a specific task with each objective speci-

fying the type of behavior required. Enabling objectives are subobjectives;

each enabling objective represents a skill or knowledge necessary for success-

ful performance of a given task.

4. Development of a Course Outline

As a preliminary step, SDC developed a course outline for cach unit within the
Crew Served Weapons module. The Tralning Analysis Information Sheets served
as the primary source for this task. Production of these unit course outlines
forced an overall structuriag to the envisioned Crew Served Weapons course,
and it was from this point that development of the iastructional objectives
commenced. The outline for the Crew Served Weapons course is presented in
Appendix B to this document.
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b. Development of Instructional Objectives

Criterion objectives were developed for each task element specified in the
Training Analysis Information Sheets. Enabling objectives were developed as
required to indicate on a more detailed level the knowledge and skills required
of an individual to master the criterion objective. Each instructional objec-

tive was stated in behavioral terms.

Figure 2-4 shows a sample Criterion and Enabling Objectives Worksheet. Addi-
tional Criterion and Enabling Worksheets were used as required. Refer to

Appendix B for a complete set of Criterion and Enabling Objectives Worksheets
developed for the Crew Served Weapons course.

c. Development of Criterion Items

SDC developed criterion and enabling test items which were keyed directly to
the criterion and enabling instructional objectives. Test items serve as indi-
cators as to how well the student masters instructional segments. To aid test

item specification, the following guidelines were adopted.

e Test items are performance oriented and require the student
to demonstrate skills and knowledges directly related to the
criterion objectives.

e Each test item elicits measurable behavior.

e The structure of the test item is positively oriented.

e Test items requiring constructed responses are deemed preferable
to multiple-choice items because they require the formulation of
a response rather than the selection or discrimination of answers
from a number of alternatives.

¢ When mulciple~choice items are used, they have at leaat four
alternatives.

¢ The test item is amenable to Al presentation, or Al presentation

plus a simple off-line exhibit.
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(1) TASK IDENTIFICATION: 8.0

h (2) TASK ELEMENTS: 8.1-8.3
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TAIS No. 1008 (1) (1) MODULE MOS-CS
UNIT LAW
TEST ITEMS

(3)

CRITERION ITEM(S)

(4)  ENABLING ITEM(S)

N 8.1-8.3

to
wit

sho
ser
seq
a.
b.

Ce

1. When presented with a list of pro-
cedures for applying immediate action

correct misfire conditions, but
h the procedures in a scrambled

| order, the student can state the
correct order in which the procedures

uld be performed to overcome a
ies of consecutive misfires when

attempting to fire the weapon. The

uence is as follows:
Resqueeze trigger
Wait 10 seconds

Place trigger safety handle on
safe

Remove from shoulder and wait one
minute

. Recock weapon

Check backblast area

. Assume firing position

8.1.1 Fill in MISFIRE as a complete failure
to fire.

8.1.2 Fill in HANGFIRE as a delay in the
functioning of the propelling charge
explosive train at the time of firing.

8.1.3 Select from a multiple-choice list the
reason misfire procedures must be
followed when a failure to fire occurs:
THE OPERATOR CANNOT IMMEDIATELY TELL
THE DIFFERENCE BETWEEN A MISFIRE AND
A HANGFIRE.

8.1.4 Select from a multiple-choice list the
immediate action to take after failure
to fire: RESQUEEZE THE TRIGGER.

8,1.5 State 10 SECONDS as the time period to
wait after attempting to fire a
second time.

8.2.1 Select from a multipite-choice list the
stepa to take 1f the weapon fails to
fire after resqueezing the trigger and
10 seconds have elapsed: (a) Return
Trigger Safety Handle to the SAFF,
position, (b) Keep weapon pointed

P TUPIOPPVESE N

PR TeY

S —

h. Place trigger safety handle in toward target, () Take off shoulder,
fire position and attempt to fire (d) Wait 1 minute, (e) Depress Barrel
Detent, (f) Partially collapse launcher |
i
Figure 2-4. A Criter’~n and Enabling Objectives Worksheet for the
Crew Served Weapons Course (Sheet 1 of 2)
!
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EXPLANATORY NOTES:

(1) TAIS No.:

Module: Same identifications as appear on the TAIS.
Each TAIS has a matching Criterion and Enabling
Unit: Objectives Worksheet.

Task ldentification:

(2) Task Elements: Numeric code identifying the Task Element

(3) Criterion Objectives: Criterion objectives are prepared for the
Task Element(s) as identified on the corres-
ponding TAIS. A Criterion Objective may be
prepared for each Task Element or may include
all Task Elements. The number associated with
the Criterion Objective identifies the Task
Element(s) for which the Criterion Objective
corresponds.

(4) Enabling Objectives: As appropriate, one or more Enabling Objectives
are prepared for each Criterion Objective.
The number indicates the Criterion-Enabling
Objective correspondence and sequence in which
the Enabling Objective is to be preseanted
within the instructional material.

Figure 2-4. A Criterion and Enabling Objectives Worksheet for
the Crew Served Weapons Course (Sheet 2 of 2)

Figure 2-5 shows a Test ltems Worksheet. Additional Test ltems Worisheets were
wsed as required. Correct answers to Criterion and Enabling test items are
indicated in two formats.

e Constructed response answers are enclosed within parentheses and under-
scored. Alternative responses may be included along with the correct
responsc but are not underscored. Fer example, (Misfire/Hangfire)
indicates Hangfire is the correct response to the test item, with
Misfire being the incorrect response.

e An asterisk (*) precedes the correct altermative for multiple-choice

test items.
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TAIS No. __ 1018 (1) (1) MODULE _}0S--CS
UNIT LAW
TEST ITEMS
(1) TASK IDENTIFICATION: 8.0
(2) TASK ELEMENTS: 8.1-8.3
!
(3) CRITERION ITEM(S) (4) ENABLING ITEM(S)
8.1-8.3 8.1.1 A complete failure to fire is
Below is the list of procedures termed a (Misfire/Hangfire)
we have just discussed for
applying immediate action after 8.1.2 A delay in the functioning of
a tiisfire loccurss Yoularrange the propelling charge explosive
them in the correct sequence. I :::;Eda: E:iszifelgznftzieis
will indicate how well you have e/ZARC IS
done after you have finished. 8.1.3 The gunner must follow the
a. Place Trigger Safety Handle misfire procedures when a ,
on SAFE failure to fire occurs because?
b. Wait 10 seconds (select a letter)
;' gﬁ:ﬁte3?22z1:§;ui;:: and a. There is no difference
) wait 1 minute between a misfire and a
e. Recock weapon RN
f. Assume firing position X )
Place Trigger Safety Handle o g:ty gz:nsszvzfop::cedures
in fire position and attempt € P
b ;zsftEZze trigger ®c, The gunner cannot immediately
: q L tell the difference between
Step 1 is - ? (h) a misfire and a hangfire
(enter a letter from the above list) fo e 95 mot e f
Step 2 s = 7 () the weapon is carried
Step 3 is - ? (a) properly
Step 4 is - ? (4
(etc.)

Figure 2-5.

A Test ltems Worksheet for the Crew

Served Weapons Course (Sheet 1 of 2)
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EXPLANATORY NOTES:
(1) TAIS No.:
i Module:
c Same identifications as appear on the TAIS
. Unit: and on the Criterion and Enabling Objectives
4 Worksheets
3 Task Identification:

(2) Task Elements: Same numeric code identifying the Task Elements

as appears on the Criterion and Enabling
N Objectives Worksheet.
1

(3) Criterion Item(s). Criterion items are prepared for each criterion
objective. Thus, the criterion item may corre-
spond to one or more Task Elements depending on
whether they have been combined. The statement
labeled CONDITIONS on the TAIS is used to de-
rive the content and context of the test item.
The number associated with the Criterion Item
identifies the Criterion Objective for which it

i corresponds.

%) §59b11n3>1tem(s): Enabling Items are prepared for each enabling
objective and serve to test the individual
skill and knowledge that is required for
successful performance on each criterion
objective. The number indicates the Enabling
Objective-Enabling Item correspondence.

Figure 2-5. A Test Items Worksheet for the Crew
Served Weapons Course (Sheet 2 of 2)

3. HKeview and Revision

Werk efforts {n the previously discussed courseware development process cul-
minated during the month of March in the production of a working paper

titled “automated Instruction Training Analysis Results." This working paper
was subjected to an extensive review (Step 3 in Figure 2-1) by subject matter

c experts from The Infantry School (T1S), Fort Benning, Geocgla.
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| To structure this review meeting, SDC prepared a set of instructions for each

} major task that was to be accomplished.

i Task 1: Determine th. relative importance of the topics indicated for
each Crew Served Weapon. A &4~point scale was developed for

; this purpose whereby each topic could be rated from 'l., Must be
f Included" to "4. Minimum Value."

Task 2: Rank each weapon as to its relative importance within the

Crew Served Weapcns Course.

¥ Task 3: Examine the training analysis results, consisting of the course
' outline, Training Analysis Information Sheets, Criterion and
Enabling Objectives Worksheets, and Test Items Worksheets for

completeness, content validity, and accuracy.

A sample set of instructions and rating sheets is contained in Appendix C.

1 : The review meeting was conducted at The Infantry School, Fort Benning, Georgia.
Participants included:

Captain J. F. Rex Mortar Committee, TIS
Captain R. J. Evans Armor and Mine Committee, TIS
p Captain R. E. Lemaster Machinegun Committee, TIS
T/Sgt. J. H. Davis Machinegun Committee, TIS
br. Leo Nawrocki Army Research Institute, Wash.,D. C.

2 SbDC Project Staff

In performing Task 1, Determine the Importance of Subject Matter Arcas, those
arcas that were given a rating of 3 (borderline) or 4 (minimum value) were
discussed on a tople-by-topic basis. Some of these arecas, such as decontami-

nation of weapons, were considered of minimum value and had been dropped from

—— gt W = ¢ —
P ndid -——— — gy ——
[
-

——




f .
PPV

R - ——————— e et 4

_ System Development Corporation
2 January 1974 2-17 TM-5261/002/00

the 1973 11B40 MOS Proficiency Test. In general, the subject matter experts
rated those topics selected for Al development by SDC as important and agreed
that they should be considered for inclusion within the Crew Served Weapons
course. Of equal importance, however, was the fact that not one of the topics
recommended for exclusion by SDC was considered to be of such great importance

as to require reconsideration for inclusion within the Crew Served Weapons

course,

Results from Task 2, Rank the Weapons, indicated the relative importance

of the weapon systems to be: M60 Machinegun, M72A2 LAW, 90MM Recoilless Rifle,
Caliber .50 Machinegun, and Adjustment of Indirect Fire. The closeness in
rankings between the M60 Machinegun and M72A2 LAW basically substantiated snC's
contention that the M72A2 LAW should serve as the primary weapon system for

Al development. It was also concluded that those topics indicated under the
Caliber .50 Machinegun could be included with the M60 Machinegur, as the pro-
cedures for these topics were the same. Further, it was concluded that Adjust-
ment of Indirect Fire, having received the lowest ranking, could be eliminated
from further consideration. This would bring into closer alignment the

commi tment to develop 12 hours of Al material and would basically retain intact
the candidate topics for three weapons—M60 Machiregun, M72A2 LAW, and the
90MM Recoilless Rifle.

For Task 3, Examine Training Analysis Data, each subject matter expert covered
on a page-by-page basis those areas of his expertise. In general, the number
of comments elicited were minimal, with changes being suggested primarily to
{mprove the wording of the test item etem, or alternatives, to increase

accuracy or improve clarity.
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This review activity led SDC to make changes to the TAISs, Instructional Objec-

tives, and Test Items, as appropriate. The material contained in Appendix B

reflects these changes. A further implication was that SDC could start the

next phase--production of course materials for the M60 Machinegun, M72A2 LAW,
and 90MM Recoilless Rifle, for the Crew Served Weapons Course.

4. Development of Course Materials

The development of the instructional materials proceeded in a logical sequence
from developing instructional strategies through a preliminary checkout and
revision (Steps 4.0 through 7.0 of Figure 2-1). This phase of the project
occurred during the period March through June 1973.

SDC was to develop 12 hours of Al material from which approximately 4 hours

would be selected for use within the experiment. The material was to be

individualized for self-paced presentation within an Al environment and the
instructional sequences had to be specified so as to meet the enabling and

criterion objectives concurred upen at the Fort Benning March Review meeting.

a. A! Language and Student Device

In addition to the above commitments, two additional factors had considerable

impact upon the deveiopment and structure of the AI materials for this project--

the A! language and the student device.

The Al language selected for this project was PLANIT. (Refer to Voluoe Il for
details concerning the survey and recommendations made by SDC to the Arvmv for

sclecting an Al system.) PLANIT {s a "frame" oriented language. Fach frame,

numbered for {dentification purposes, contains groups which contain oue or more
iines. Instructional content, answer processing instructions, feedback, and
decision rules mus?t be entered within these "frame'” units according to pre-
scribed rules and conventions. PLANIT limits each lesson to a maximum of
100 frames. There is no limit to the number of lessons which are linked to
form courses.
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The User Input/Output Dcvice (VI0D), as part of DEVTOS, served as the student
{nstructional device. The UIOD is really two terminal devices: A Cathode Ray
Tube display unit with a typewriter-like keyboard,and a modified electric type-
writer. Use of the electric typewriter was not required for this project.

Figure 2-0 shows the display unit. The student received the instructional
material via the display screen and used the keyboard to enter his response.

The ULOD has a Jisplay capability of 1000 characters (20 lines of 5C characters
per line). Al presentation was limited to lines 1 through 18, with lines 19 and
20 reserved for student input. A "roll-up” capability was employed whereby
previously displayed information starting on line | was moved off the displey

to make room for subsequent lines of information commenciry at line 18. The

"new" information displaced the old information for as many iines as required

up to a maximum of 18 new lines. Thus, old information might be completely or
partially removed, depending upon the number of new lines of information

requiring display. However, the full 18 linws were not avajlable for presentation
of instructional material, as PLANIT ouputs an asterisk (*) as a cue to the student
when a response is required. To ensure that this built-in PLANIT cueing

feature would be operable for all frames requiring student responses, Al
materials were developed as "frame" units which contained no more than 17

lines of presentation, thereby permitting the asterisk to be output on line

18 or any of the preceding lines as the last line of information on the UlUD.

b. Development of Instructional Strategies

The next step was to develop instructionsl strategies. SDC viewed the
formulation of instructivnal strategies from two broad levels. This cncom
passed strategics that would have application across as well as within
lessons. Further, it was SDC's desire to capitalize upon those capabilities
of PLANIT that are provided to sssist both the author in preparing the
instructional material and the student in receiving it. Decislons vere

made whidh governcd presentation, answer-aatching, feedback, salry point

control, enroute control, and lesron-to-lesson contrul for cach lecson.
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In some cases strategy decisions were lesson-specific and in other cases
they applied across lessons. The strategy designs employed are discussed

in the following paragraphs.

e Presentation Strategies

1. A straight instructional path was prepared for each topic which
lead the student through the enabling objectives to the criterion
objective(s). The preparation of accelerated or remedial
instructional paths was a function of the complexity of the topic

and the need for inclusion of remedial material.

2. The language level was aimed at basic for adults, but did incor-
porate terms that were considered military in nature and were
germane to the instructional content. Wherever possible, synonyms
or examples were incorporated to assist che student in under-

standing terms or difficult concepts.

3. To the greatest extent possible, on-line representations of
situations or examples were used. When this was neither possible
nor feasible, pictures and diagrams were prepared as adjunct

materials for use by the student.

4, Al]l student responses were made on-line using the existing

facilities of the UIOD.

e Answer-Matching Strategies

1. For frames requiring constructed responses, correct as well as
incorrect answers were anticipated as appropriate to assist
the student in mastering the material. The incorrect responses
served as the bisis for remedial material and decislons for

subsequent actions.

2. The answer-matching capabilities of the Al software were used to

‘ the greatest extent practical in order to detect and correctly match

correct, incorrect, and neutral responses. This included:
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a) Matching phonetically equivalent responses to permit students
to enter misspellings within given tolerances and receive
credit for those answers in which correct spelling was not

essential. Pluralizations and tense variations were included.

b) Matching of key words to permit students to embed responses
within a character string independent of order, and receive

full or partial credit when order of response was not essential.

c) Matching on one or more key characters entered by a student
within a string of characters to receive partial credit or
detect incorrect responses. (NOTE: The function of this
feature proved unreliable in the version of PLANIT used for

this project, and its use was deleted from the AI materials.)

e Feedback Strategies

1.

The student received feedback for each response entered. The

feedback took a positive, negative, or neutral form.

Prompts were inserted within the instructional material as required
to cue students as to possible available answer choices, to obtain
the remaining part of a partially correct answer, to provide addi-
tional informatinon, or to indicate that a response was required

after a time interval had elapsed.

e Entry Point Strategies

1.

The instructional starting point within each lesson was the same
for each student. However, the path the student took within the

lesson varied.

Rentry points within a lesson were controlied to maintain instruc-
tional continuity in the event execution of a iesson was inter-

rupted and then resumed.
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e Enroute Strategies

1.

As appropriate, choice points within the instructional material
were provided which were either under program control or student
option. This permitted exposure to additional material, review of
previous areas, or omission of instructional segments subject to

assessment of future performance.

The student was given the option to review various subtopics of
his choice or proceed to the criterion items. He can operate in
this selective review mode until he selects the option ''no more

review," indicating he wants to take the critericn items.

A selected number of attempts by a student to meet a criterion

objective was permitted. Students who failed to meet criterion
on the first attempt were given feedback concerning their per-

formance, followed by exposure to remedial material. At the

completion of this sequence, the student was given another oppor-

tunity to meet criterion.

1f the student was unsuccess ful, he was exposed to additioanal
instruction and then taken to the next instructional sequence.
This caused a few students to be moved forward to the next
{nstructional segment who had not completely mastered a previous
sequence. This strategy Was sdopted to permit more extensive

coverage of the course materials during the 4-hour period related

to Al.
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c. Production Considerations

To initiate production of Al materials, SuC erimined the topics specified for
each of the three weapon systems retained within the Crew Served Weapuns Course
to determine how the 12 hours could be distributed among the three weapon
systems so that approximately 4 hours of instructional material would be

produced for each weapon system or module.

An estimate of the number of lessons that would be constructed for each

module (weapon system) was made. This estimate was not critical, as the number
of lessons could be increased or decreased depending upon the number of "frames"
required to cover each topic, while not exceeding the 100-frame limit per
lesson. In this mannzr, a topic could be designated as 2 lesson and be

combined with other topics to form a lesson or included in more than one

lesson without causing any alteration in the sequencing ¢f the instructional

material.

For control purposes it was decided to number the frames within each module
in the Crew Served Weapons Course in ascending order, even though frame
numbers that appear witiin lessons are treated independently by PLANIT. That
is, frame 10.00 can appear in any PLANIT lesson but may not be duplicated

within a given lesson.

d. Preparation of Instructional Material

Twe types of instruct.onal materiel were required: Al material and instructional

material that would be used vff-line by the students to augment the Al
materials. SDC's commitment was to deliver the completed Al wnaterial as card
decks to ARI, which would then use the PLANIT off-line lezson building
capability to generate the Al materials as lessons for on~-linc presentation.

To meet theseé requirements, SDC established the following procedures.
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A task, as specified on the TAILS, became the basic instructional production
unit. For each task, the relevant task flow, TAIS, Criterion and Enabling
Objectives and Test Item Worksheets were reviewed. Following the instructional
strategies as formulated above, an instructional sequence was determined for
the task which proceeded from one criterion objective to the next, with the

enabling objectives appropriately embedded.

A series of frames was prepared in conjunction with each enabling or criterion
test item in the lesson sequence. Each frame was designed to perform one or

more of the following functions:

e Present content information, examples, test items, or instructions

to the student

e Evaluate a student response as correct, incorrect, neutral, or
unanticipated

® Provide feedback messages apprcpriate to the category of response
and, in many cases, to the particular correct or incorrect
response given

e Decide on the next action to be taken, i.e., await another response,
proceed in sequence, branch to another point in the lesson, or branch

to another lesson.

In creating frames that presented information tou the student, an attempt
was made to adhere to basic groundrules of instructional style, i.e., to
o Let the student know where he is going and why that is important,

by providing a preview organizer at the start of each lesson
o Inform the student of his performance over sets of subgoals
e Provide clear instructions~-avoid ambiguity of what is required

e Keep information and feedback as straightforward and concrete

as possible.
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These frames were prepared on sheets from which cards for input to PLANIT
could be readily keypunched. The structure of the frames was, for the most
part, free-flowing but did adbere to the PLANIT rules and conventions for
developing off-line instructional materials as specified in TM(L)-4422/002/01,

PLANIT Language Reference Manual, with one exception: The ampersand (&) was

used in place of the backslash (\) as the character for controlling a carriage

return/line feed, as the keypunch available did not contain a backslash.

Frames representing enabling and criterion test items were labeled with a
mnemonic formed from the identifier that appeared on the Criterion and

Enabling Objectives Worksheets; for example, the frame for criterion Item 4.2
might be labled €42, while the frame for ensbling test Item 3.1.1 might be
labeled E311. This served as a control feature for branching intemal to the
lesson and for quick reference to ensure that all test items were included.
Other frames were labeled at the discretion of the author to serve as reference

points within the instructional material. This was useful when lesson listings

were used to observe and monitor student progress during the Al field experiment.

In constructing these frames, care was taken to ensure that preszntation re-

quirements did not exceed the 17 lines allocated for display of Al material on
the UIOD before a student response was required. This occurred because PLANIT
ccntinues to execute a series of instructional frames until a student response
is required. Information contained in frames for display to the student beyond

the UIOD presentation capability would therefore have been lost.

This required the author teo be cognizant of the number of display lines
required to present instructional content, permit the student to enter a single-
line response (a PLANIT limitation), and roceive feedback and any subseguent

instructional content before the next response was required.
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As a means of controlling the presentation, two techniques were employed.
The first was to have the student enter the response "GO" to continue whenever
17 lines of presentation would be exceeded. This caused PLANIT to await

the student's response before proceeding to the next frame.
p p g

A second technique was employed when instructional material needed to be
retained for student use in formulating responses to subsequent questions.
For these situations, frames were prepared that would cause PLANIT to loop
(branch) back to the appropriate frame in the instructional sequence for the
question. This iteration of presenting information followed by a question
cculd be continued until all pertinent questions were covered, without loss
of information to the student as iong as 17 lines of presentation were not

exceeded. Figure 2-7 depicts a completed frame ready for keypunching.
When a set of frame sheets constituting a task was completed, it was sub-
mitted to keypunch for preparation as cards. As indicated below, a special

sheet of instructions was prepared to facilit ate this keypunch operation.

Special Guidelines for Keypunching PLANIT Frames

e Lach frame is divided into several groups labeled 1, 2, 3, 4 in

Column 1.

e Where an F:, C:, R:, B: is encountered in Group 4, always punch the
colon immediately following the command letter, follcowed by the next
character on the line (if any). Where no printable characters follow
the F:, R:, C:, B:, leave at least one space before the next character,
e.g., Fi, SC:, SF:XXXXX, etc. Leave a space where the blanks occur

(marked in the example only).

e Never punch more than 50 characters and spaces on a line, exclusive
of the control symbols @, $, F:, R:, C:, B:, ;, ', PRINT. 1If Group 4%

contains a line with more than 50 characters and spaces, continue

b
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1. 214,

00 M. E534.

2. What do you think the gunner should do with the

"sling assembly' after it has fallen free from the

launcher?
3. A. Neatly fold it so it can be returned to supply
for reuse.
B. Keep it until after the launcher has been
successfully fired.
C. Throw it away.
D. Give it to the weapons squad leader.
E. Retain until the launcher is cleaned and then
reinstall.
4, C:Related on
B F:Excellent
ACD F:Wrong. You may have need for it if the
R:Launcher is not fired. Try again.
E F:You have the right idea, but for the wrong
R:Reason. Try again.
ST R:Wrong. Answer A, B, C, D or E,
ACDE F: No, the answer is B.

F:That's the idea.

Figure 2-7. Example of a Completed Al Frame Readv for Keypunching
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it by inserting a line prefaced with the same command as the last

one on the prior line, e.g.,

F: IF THIS LINE HAS MORE THAN 50 CHARACTERS
F: CONTINUE IT AS SHOWN ON THIS LINE.

or
F: IF THIS LINE HAS $C:PRINT 'MORE THAN 50 CHARACTERS'
then punch it as:

F: IF THIS LINE HAS $C:PRINT 'MORE THAN'
C: PRINT '50 CHARACTERS'

to limit each line to 50.
A listing was generated from each set of cards. The author and other project
members reviewed the listing for inaccuracies and logical inconsistencies.

Corrections made to the listing were resubmitted for keypunching and the card
decks updated accordingly.

This production cycle was repeated until AI frames had been prepared for all
tasks within a module. Card decks of frames representing these tasks were then
grouped to form PLANIT lessons from which a listing was produced. The process
was repreated for each module within the Crew Served Weapons Course. The

course structure is indicated in Tabls 2-3.

5. Lesson Design and Contemt

Following is the general design and content of each lesson prepared for the

Crew Served Weapons Course.
1. M72A2 LAW

a. LAWl - TAIS 1001 - Characteristics
TAIS 1002 - Component Parts
TAIS 1003 -~ Capabilities and Limitations
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TABLE 2-3. CREW SERVED WEAPONS COURSE STRUCTURE r ,
|,
: H NUMBER NUMBILR TOTAL
MODULE l PLANIT TASK FRAME NUMBERS QF OF FRAMES
| LESSON | NUMBER FRAMES | FRAMES PER
} NAME TASKS i LESSON L MODULE ]
v PLAW 1 1001 10.00-24.00 17
é | 1002 25.00-70.00 43
' ' 1003 100.00-126. 00 29 89
) wi2ap | LAW 2 1004 150.00-177.00 34
! 1005 200.00-264. 00 63 97
LAW |
N i
! LA 3 1006 | 300.00-383.00 97 97
"LAW 4 1007 400.00-412.00 13
1008 425.00-482. 50 65 78
* . LAW 5 1009 500. 00-576.00 86 86 447
\
1010 1.00-18.00 19 5 ) ‘
RIF901 1011 25.00-64.00 37 y :
1012 100.00-128.00 34 90 ;
, i
90MM ‘ 1013 150.00-175.00 28 i
Recoil- :RIF902 1014 200.00-217.00 18
less | 1015 225.00~255.00 33 79 ‘
Rifle i
RIF903 1016 300.00-359.00 70 70 ‘
h i
RIF904 | 1017 400.00-478.00 85 )
RIF905 | 1018 | 500.00-540.00 47 47 |
RIF906 1019 600.00-677.00 84 84 455 Z
MGl 1020 1.00-23.00 23 23
MG2 1021 25.00-99. 80 90 90 i
M60 MC3 1022 125.00-199. 70 86 86
Machine-
gun 1023 200.00-238.00 44
MG 1024 250.00-293.00 51 95
MGS 1025 300.00-382.00 93 93 )
M6 1026 400.00-444 .00 47 47 434
{
{
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Content

This lesson is intended to present to the student the basic information
concerning the M72A2 LAW. The major characteristics (self-contained, water-
tight, lightweight, and a throwaway system) are outlined, followed by
indicating the major component parts (sling assembly, barrel detent, front
and rear sights, etc.) of the LAW while in a closed, as well as an extended
position. The lesson also indicates the LAW's range and penetration capa-
bility. Finally, a description of the backblast area, including safety
precautions, that is generated when the LAW is fired completes the initial

lesson.

Design

This lesson is basically linear in design with limited opportunities to
accelerate. Remedial material is provided as required. If the student
fails to meet criterion items, he i{s given additional material and/or

summary data and moved on to the next topic.

Pictures of the LAW in a closed and extendcd position augment the on-line

instruction on componer ™ parts.

b. LAW2 - TAIS 1004 - Maintenance Actions
TAIS 1005 - Preparation for Firing

Content

In this lesson the gunner's inspection requirements for the LAW are
{ndicated. The student is exposed to the general! conditions which cause
the LAW to be considered unserviceable. These unserviceable conditions
include cracks, dents, or bulges to the launcher; Trigger Safety Handle
not in a SAFE position; or wear/damage to the rubber boots that osver the
trigger bar and barral detent. Finally, the procedural steps and proper

sequence for preparing the LAW for firing are detafled.
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Design

The design of this lesson permits the student to move at an accelerated

pace through the instructional material concerning maintenance requirements,
A step-by-step approach is employed in presenting the procedural steps for
preparing the LAW for firing. The student receives instruction on each
procedure and then selected procedures in combination. For each tonic,
failure to meet enabling items causes the student to be branched t» selected
remedial material and then returned to the primary track. The stuient is
given several attempts to meet criterion before proceeding to the nex

topic or lesson.

A picture of the LAW depicting potentially unserviceable areas, as well as
a series of pictures demonstrating a gunner preparing the LAW for firing,

serve as supporting material for the on-line insgtruction.

LAW3 - TAIS 1006 - Aiming the M72A2 LAW
Content

The sighting equipment of the LAW is detailed to the student. The scales
within the front sight are identified as the Vertical Range Line, Stadia
Lines, Lead Marks, and Range Marker, and their funcrion is describad.
Armored vehicle vulnerability is discussed and the techniques for aiming
the LAW are presented. These techniques include estimating target range,
speed, and direction of movement by employing the scales in the front
sight.

Des { gn

The student re:eives instructicn on the sighting equipment scales and their
function. Fo'!lowing this he wust match the scule with ite function before
ptoceeding to the nex: topic or repeat the entire sequence a second time.

At the start of the next topic, the student is given the opportunity to
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indicate the vulnerable areas of armored vehicles hefore receiving any
instruction. If successful, he proceeds to the next topic; otherwise,

he proceeds through the instructional sequences. Instruction on techniques
of aiming is presented basically in a linear format, with remedial loops

as appropriate. The student is given a second atrempt to meet criterion
following feedback concerning his performance,and then proceeds to the next

lesson.

Diagrams of the front sight and various sight pictures augment the on-line

instruction.

LAW4 - TAIS 1007 ~ Firing Positions
TAIS 1008 - Malfunctions and (rmediate Action

Content

This lesson indicates the firing positions (standing, kneeling, sitting,
prone, etc.) prescribed for use with the LAW to engage stationary or
moving targets. The lesson also describes the types cf malfunctions
(misfire, hangfire) that can occur, the differences between them and the
procedural steps (resqueeze trigger, wait 10 seconds, place trigger safety
handle on safe, etc.) and the proper sequence the gunner must take to

initiate immediate action.

Design

In this lesson, the student {s given the spportunity to indicate the
firing positions prescribed for the LAW and bypass the instructional
sequence. [f he selects this option and is successful, he proceads to
the next topic; if not, he receives the instruction and then proceeds

to the next topic. In the second topic, the student proceeds in a linear
manner through the instruction concerning the types of walfunctions and
the procedural stops to initiate immediate action. Remedial materi{al {x
provided as required. As a subtask, the student must {ndicare the proper
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sequence for a cluster cf related steps before proceeding to the criterion
test. The student is given a second opportunity to meet criterion after
receiving feedback concerning his performance, and then proceeds to the

next lesson.

LAWS - TAIS 1009 - Restore M72A2 LAW to a Carrying Configuration
Content

This lesson details the procedural steps and proper sequence for restoring
the LAW to a carrying configuration in the event the LAW has been extended
but not fired. In addition, the condition of the LAW after being extended

(no longer watertight) is emphasized.

Design

The design of this lesson gives the student the option of either indicating
the sequence of the procedural steps for returning the LAW to & carrying
configuraticn before receiving any instruction, or being given instruction

on the procedural steps. (The procedural steps are basically the reverse
of those detailed in LAW2.)

I{ the student elects to attempt the exercise and fails at any point in

the sequence, he is branched to the appropriate point in the lesson to
receive instruction on those procedural steps in which his performarce indicates
he is deficient. Students who correctly sequence the procedural steps

are given instruction on the substeps to replace the sling sssesbly, tested,
and branched to the end of the lesscon. Students who elect to bypass the
exercise at the beginnicg of this lesson receive instruction on a step-bv-
step basis, with remedial material provide! as appropriaste. These g2udents
also receive instruction on replacing the sling assembly. Following " ‘a
instructional segment, they are tested and then given two atteapts t.
correctly sequence the procedural steps for restoring the LAW to a carrving

configuration.

-
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At the end of the lesson, the student is instructed to enter >FINISHED,

=

signifying he has completed the LAW module.

2. 90MM Recoilless Rifle

a. RIF901 - TAIS 1010 - Characteristics
TAIS 1011 - Component Parts
TAIS 1012 -~ Ammunition

Content

[ O

This lesson presents to the student the basic information concerning the

BT R

90MM Recoilless Rifle. The major characteristics (lightweight, portable,
crew served, etc.) are outlined. The major component parts (tube, breech-
block group, firing cable, face shield, etc.) when viewing the right or k
left side of the 90MM Recoilless Rifle are ilentified. Finally, the types '
of ammunition (heat, antipersonnel) used in the 9CMM Recoilless Rifle,

' their effective range, and the basic load carried by the guncrew are
described.

Desigq

At the beginning of the lesson, the student is given the option to state
the characteristics of the 90MM Recoilless Rifle. If he elects to try,

and is successful, he is branched te the next topic. If he is not success-
ful or elects not to try, he proceeds through the instructional sequence
and then is tested on the characteristics of the 90MM Recoilless Rifle.
Instruction on the component parts is basically linear in design, with
remedial material provided as needed. The student is given review material

if he fails to pass the criteriou exercise and then proceeds to the next

» o I A S R 0 ke Rl e

topic. In the final topic, types of ammunition, the student must master

each subsection before proceeding. Failure at selected points in the

Bo el L

instruction causes the student to be subjected to remedial sequences.
Pictures of the right and left side of the 90MM Recoilless Rifle augment
L the on-line instruction.
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b. RIF902 - TAIS 1013 - Backblast Area
TAIS 1014 - Rates of Fire
TAIS 1015 - Gun Crew Perscnnel

Content

This lesson defines the backblast area that is caused when the 90MM
Recoilless Rifle is fired. Included is a description of the size (dimension)
of the backblast area, the two major areas (danger and caution), and the

the safety precautions that must be exercised. In addition, the two rates
of fire for the 90MM Recoilless Rifle and how they should be employed are
indicated. The final topic covers the 90MM Recoilless Rifle gun crew per-
sonnel, their responsibilities, and their relationship to the Weapons Squad

Leader.

Design

This lesson contains several features. In the first topic,a comparison
exercise between the backblast areas created by the M72A2 LAW and the 90MM
Recoilless Rifle is provided. The student must examine these two backblast
areas for similarities and contrusts. In the topic on the rates of fire,
acceleration is permitted if the student demonstrates his knowledge con-
cerning the rates of fire and the safety precautions. Otherwise, he
receives the basic instructional material coupled with remedial material,
as required. For the topic on Gun Crew Responsibilities, the student is
given the option to answer several questions concerning gun crew responsi-
bilities or proceed directly to the instructional sequence. If the student
elects to answer the questions and is successful, he can by-pass several
sequences of instructional material. If his performance does not meet the
established criterion, he is placed at the appropriate point within the
instructional material. All students have to match gun crew personnel with

their responsibilities before proceeding to the next lesson.

A diagram of the backblast area for the 90MM Recoilless Rife augments the
on-line instruction.

'L)

 —
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¢. RIF903 - TAIS 1016 - Sighting Equipment
Content

This lesson describes the M103 sight for the 90MM Recoilless Rifle. The

. scales within the M103 sight (range, lead marks, stadia lines and mil
i
f? scale) are ildentified and their function explained to the student.
&
Design
N The lesson commences witn a brief explanation of the M103 sight. The

student 1s given the option of attempting to identify the scales within
the M103 sight or receive instruction and then attempt the identification
exercise. If the student elects to attempt to identify a scale and falls,
he is branched to the point in the instructional material that ideuntifies
and describes the function of that specific scale. At this point he con-
tinues along the main instructional track, receiving instruction on any
additional scales he did not identify. Students who do not elect this
option receive instruction and remedial material as required, and then
attempt the scale identity exercise. Students are given additional

material and summary data if they initially fail the criterion item.
A line drawing of the M103 Sight Reticle augments the on-line instruction.

d. RIF904 - TAIS 1017 - Aiming Techniques
Content

This lesson is designed to present to the student the techniques for
determining range, speed and leads to a target. The student is instructed
in the use of the stadia lines and other methods for estimating rang= to a
target, determining apparent speed, and using leads to estimate target
speed. Finally, the student is presented target situations and must select

the correct sight picture.
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% The lesson is basically linear in design with remedial material provided
! as required. The student receives instruction in techniques for estimating
| range, followed by a discussion on apparent speed and then the application
of leads to estimate speed. The student has the opportunity for limited
; acceleration within each of these topics. The student is given a second
i attempt to meet criterion after receiving information concerning his per-
| formance and reviewing areas in which he is deficient. After the second
attempt to meet criteria, his performance is indicated and summary data

presented, The student then proceeds to the next lesson.

Diagrams of various sight pictures as well as on-line representations

augment the instruction.

e. RIF905 - TAIS 1018 = Fire Adjustment )
A
Content

This lesson presents the primary method (burst-on-target) of fire adjust-
ment for the 90MM Recoilless Rifle. The student is instructed in the

procedures the gunner takes to adjust his fire when a target is not hit.

Design

The student receives instruction on the burst-of-fire procedures and then

is given the option of receiving additional instruction or attempting to
identify the procedures in the correct sequence from a scrambled list. If
the student elects to bypass the additional instruction and fails the test,
he receives remedial material as well as the additional material he bypassed.

He then repeats the test, receives additional wmaterial, if required, and pro-

ceeds to the next lesson. The student who requests the additional material
completes the sequence and then has two opportunities to meet criterion !
before receiving additional instruction and summary data. The student then

proceeds to the next lesson.




. R

Ty

f A ]

M e P S A T

System Development Corporation

2 January 1974 2-39 T™-5261/002/00

Diagrams showing sight pictures for the burst-of-fire procedures augment the

on-line instruction,

RIF906 - TAIS 1019 - Misfire Procedures
Content

This lesson details the procedural steps and proper sequence taken by the
gun crew of the 90MM Recoilless Rifle to initiate immediate action when a
misfire occurs. The lesson considers the steps to take for a series of
consecutive misfires. In addition, the probable cause of the misfire
(faulty round or faulty weapon) is discussed and the rationale for making

the determination indicated.

Design
In this lesson the student is presented with the list of procedural steps

that must be taken by the gun crew when misfires occur consecutively.
Instruction for the steps to initiate immediate action for a single mis-
fire is presented in detail. The student can accelerate this instruction
depending upon the quantity of material he requires for each scep. After
all steps have been presented, the student is required to indicate the
sequence for these steps from a scrambled list. Before presenting the
steps for taking immediate action in the event a gsecond misfire occurs,

the student is given the option to indicate the correct sequence for these
steps. If the student attempts to select the steps in the correct sequence
and fails, he receives the instruction. If he correctly indicates the
sequence of steps, he proceeds to the criterior item. Declining the option,
the student receives instruction in the steps to initiate action for a
second misfire,and then proceeds to the criterion item. The criterion item
requires the student to identify the procedural sveps in the correct se-
quence to initiate immediate action when a series of consecutive misfires
occur . The student is given a second attempt to meet criterion after

receiving information concerning his performance. After the second attempt,
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he receives summary data. At the completion of the lesson the student {is

instructed to enter <FINISHED, indicating he has completed the 90MM Recoil-
less Rifle module.

M60 Machinegun

MGl - TAIS 1020 - Characteristics

Content

This lesson presents to the student the major characteristics of the M60

Machinegun as being belt-fed, fires from an open bolt position and has
fixed headspace. Also included is a discussion of the attributes of

these characteristics.

Design

The lesson is designed to enable the student who 1is familiar with the
characteristics of the M60 Machinegun and can successfully complete the
criterion item to Proceed to the next lesson without receiving additional
instructions. For students not familiar with these characteristics or
who unsuccessfully attempt the criterion item, instruction is provided--
followed by the criterion. If the student fails to meet criterion, he is

given additional material, including sumnmary data. He then proceeds to
next lesson,

MG2 - TAIS 102] - Malfunctions and Corrective Actions

Content

This lesson describes the types of malfunctions (sluggish operation and
runaway gun) that can occur when attempting to operate the M60 Machinegun.
The causes of sluggish operation (excessive friction and excessive loss of
8as) and runaway gun (excessive carbon buildup, loss of 8as and worn sear

and sear notch) are 1nd1cated.followed by the procedural steps that are

required to correct each malfunction condition.

e

o
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Design

Instruction in each type of malfunction is presented. The procedural
steps to initiate action to correct sluggish operation are presented,
followed by the procedural steps to correct a runaway gun condition. The
student is provided remedial material as required for each of these ctopics.
Following these instructicnal sequences, the student is preeented a series
of test situatlions in which he must differentiate between the type of
malfunction. For the criterion item, the student must jidentify the pro-

cedural steps for each type of malfunction in the correct sequence or

receive selected review prior to attempting the criterion item a second time.

A diagram of areas where malfunctions can occur in the M60 Machinegun

augments the on-line instruction.

MG3 - TAIS 1022 -~ Stoppages and Immediate Action

Content

This lesson presents the types of stoppages that can occur, how they are
classified according to the cycle of functioning (feeding, chambering,
locking, firing, etc.) and the procedural steps required to initiate
immediate action. Defined terms include immediate action, cookoff, and

hangfire.

Design

The design of the lesson permits the student to receive basic instruction
on the types of stoppages. He is then given the option to attempt to
sequence the procedural steps for applying immediate action or tuv receive
ingtruction concerning each procedural step and then attempt to indicate
‘ue correct sequence from a scrambled list of procedural steps. 1f the
student elects to attempt the exercise prior to receiving instruction and
is successful, he moves forward in the lesson. If he is unsuccessful,
the program branches to the appropriate instructional point in the lesson

where he proceeds as though he had elected tu receive the instructivn and not
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attempt the exercise. Following the attempt to sequence the procedural
steps and/or receiving instruction, the student proceeds through the

lesson in a basically linear path, receiving remedial waterial as required.

The student is given a second opportunity to meet criterion. Following
" a review cof those procedural steps in which a deficiency is indicated, he

proceeds to the next lesson.

d. MG4 - TAIS 1023 - Characteristics of Fire
h TAIS 1024 - Types of Targets

Content

This lesson defines the characteristics of fire. Terms include trajectory,
cone of fire, beaten zone, center of impact and danger space. The types

of targets that are engaged by a Mi0 Machinegun are also indicated. This

S

includes point, linear, linear with duvvth, deep and area. ‘

W

Design

The design of this lesson is basically linear. The siudent receives
instruction on each characteristic of fire, with remedial material provided
r as required. Limited opportunities to accelerate are provided. On-line
representations of the characteristics of fire are interjected throughout
the lesson to assist the instructional presentation. Failure to meet
criterion requires the student to review the instructional mat=rial a
second time, return to the criterion item and then proceed to the next

tcpic--receiving summary data, if required, Instruction for types c¢f

targets follows iliec abuve design. The student proceeds through the lesson
receiving remedial material as required until the criterion items are
reached. The student is given a second attempt to meet criterion after
receiving selected review in those areas in which deficiencies are indicated.

He then proceeds tc the next lesson,

P

Un-line reprcsentations of the target types are included.
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e. MG5 - TAIS 1025 - Classes of Fire

Content

This lesson describes the classes of fire with respect to ground (grazing,

: plunging), respect to target (frontal, flanking, oblique, enfilade) and

respect to the gun (fixed, traversing, searching, traversing and searching,
swinging traverse and free gun). The most appropriate type of fire with
which to engage a target with the M60 Machinegun is also presented.

Tr—y
o W et

i
{~ ; Design
! The design of this lesson is basically linear. The student receives
instruction on each class of fire with respect to target, ground and gun.
Remedial material is provided as required. Limited opportunities to

accelerate instruction are provided. After receiving review, the student has

a second opportunity to meet criterion before proceding to the next lesson.

f. MG6 - TAIS 1026 - Target Designation
Content
i In this lesson, the three basic elements to designate a target are

described. This includes methods for indicating target direction (gencra!l

direction, firing the gun, laying the gun and reference points) and

describing a target, and rules for announcing range to a target.

Design

The design of this lesson is basicallv linear. The student proceeds through
instructional segments for each element of target designation, receiving
remedial material as required. If the student does not meet criterion he
receives additional material and summary data. At the end of the lesson,

the student i{s instructed to enter >FINISHED, signifving he has completed
the M60 Machinegun module.

A diagram depicting the sectors-of-fire concept augments on-line instruction.
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6. Adjunct Materials

Adjunct materials were developed in conjunction with preparation of the Al
materials. In developing the instructional sequences and laying out the
frame content, specific points were determined in the instruction where off-line

materials were needed to facilitate student comprehension of the task.

Development of -hese materials was accomplished either by securing copies of
pictures and diagrams that were contained in source documentation from The
Infantry School, Fort Benning, Georgia and modifying them as required, or by
preparing original materials. Completed materials for each module were bound
separately as h-ondcuts for student use. A complete set of handouts for the

Crew Served Weapons Course is contained in Appendix D.

7. Assessment Materials

On-line materials for preassessment and postasseesment of student performance
were prepared. Using the Criterion and Enabling Test Items Worksheets, a

list of items was prepared. From this 1list, two test versions for each module
were prepared, with each version containing 25 items. The test structure for

eachh module follows.

PLANIT NO. OF ITEMS NO., OF FRAMES
MODULE NAME VERS. A VERS. B VERS, A VERS. B
M72A2 LAW TALAW 25 38
TBLAW 25 38
90MM Recoilless TA90 25 41
LG TB9O 25 41
M60 Machinegun TA60 25 49
TB60 25 49

Items that appeared in both versicns were treated as follows:

o The content of the alternatives contained within multiple-choice

items was maintained but the order vas scrambled.
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e For test items that consisted of a series of steps, different steps

were sclected for inclusion within each version.

e Items requiring constructed responses that did not lend themselves
to alteration were inserted at different points within each test

version.

As with the production of Al materials, card decks and listings were prepared

for each test version, reviewed and modifications made as required.

8. Delivery of Course Materials

Completed sets of course materials (card decks, listings and adjunct materials)
were shipped to ARI during the June through July time period. ARI converted
the card decks into the character set required for operational use at the test

facility, Fort Hood, Texas. A set of course materials was also sent to Fort

! Hood as a backup measure.

9. Preliminary On-Line Tryout and Review of Course Material

As part of the courseware development process, SDC had requested that subject
matter experts from The Infantry School, Fort Benning, Georgia review the
prepared courseware materials prior to the on-line field tryouts scheduled
for mid-July at the test facility, Fort Hood, Texas. During this same time
period, SDC and ARI persconnel met and mutually agreed to assist each other by
using SDC-developed courseware to determine: (1) the preliminary status of
PLANIT's executing and editing features prior to irstallation of the system
at Fort Hood, Texas; (2) any compatibility problems with courseware operation
under PLANIT contrel; and (3) response latencies in courseware presentation.
Selected course materials from the Crav Served Weapons Course (LAWl and LAW2)
served as a partial vehicle for this assessment of PLANIT and preliminary
checkout of course materials. (Refer to Volume 1V for a discussion of the use
of GED Al material in this effort).
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These two tasks were accomplished in sequence, with the assessment of PLANIT

capabilities occurring first.

a. On-line Tryout at Army Research Institute

Use of SDC-produced course material to assess PLANIT execution and editing
capabilities required conversion of the card decks to the CDC 3300 format.

In this conversion process, frame numbers had been changed so that frame

numbers for each lesson ran in sequence from frame 1.00 to the end of the lessecn,
with no frame number over 99.00, as cprosed to the frame numbering sequence
indicated in Table 2-3. However, this process did not convert fraiw numbers
entered in statements embodied within the frame. Consequently, any decision

or action statement rontaining a frame number could not be executed properly.

The requirement to change frame numbers occurred because the version of

-7

PLANIT in use at ARI during this tryout apparently would not process frames
over 99.99. This restriction disappeared in a later PLANIT version, permitting
the use of SDC-produced Al materials to be implemented as constructed except
for the need to convert to a character set compatible with the ¢€DC 3300. Also,
an incorrect character was used in the converted decks for the colon (:),
causing error messages to occur or statements containing this character to

be rejected.

Althougl the tryout was severely limited due to these problems, benefits did
occur. The on-line tryout indicated that execution time of the course material
within the CDC 3300 system was longer than inftially anticipated, and that a
smaller quantity of material should be selected for the 4-hour time block
specified for the Al experiment. Further, it became apparent that certain
features contained in the version of PLANIT under investigation were not
functioning as anticipated. (Refer to Volume II, Section 4 for a discussion

of SDC's involvement with the PLANIT development and integration phaxe of

this project.)
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b. Course Material Review - Fort Bennirng, Georgia

y -

Listings of the AI course material and handouts of the adjunct material
were haud-carried by SDC project personnel to Fort Benning, Georgia for a

review by subject matter experts from The Infantry School. Participants

D":. included:

Captain J. F. Rex Mortar Committee, TIS
Captain J. P, Marcaccio Small Arms Committee, TIS ;
n Captain F. L. Lemon Small Arms Committee, TIS

SFC Eugene Cummings Armor and Mine Committee, TIS
SDC Project Staff

As in the March review meeting, each subject matter expert reviewed those

areas in his field of expertise. No formal instructions were provided for

this review. Each subject matter expert was given a listing and told to

’ review those parts of the instructional program that would be presented to

the student and the anticipated answers (correct as well as incorrect) to

ensure that they were correct and/or lcgical for the theme of the material.

{ ~ Results of this review meeting indicated that the Crew Served Weapons course

ranged from "Material is well covered" for the M72A2 LAW to "cculd be used

for MOS Refresher for 11B" for the M60 Machinegun. Suggested changes were

minimal and minor in nature and were incorporated into the czrd decks.

This completed the development of the Crew Served Weapons AY materfals.
The materials were considered ready for the field checkout and revision-- !

the final preparatory step before being used in the Al experiment.

1
-




System Development Corporation

2 January 1974 2-48 T™M-5261/002/00

C. DEVELOPMENT OF COURSEWARE: TACTICS

The process for developing course materials for Tactics follows the same steps
as indicated in Figure 2-1. Rather than repeat the details for each step in
this section, only those acticns and decisions within this developmental pro-

cess that are specific tu Tactics are described.

1. sSelectica of Subiect Matter Areas

The initial task for developing courseware for Tactics was the same as for
Crew Served Weapons, namely, identify subject areas from which candidate

topics would be selected for developing 12 hours of Al material. The areas
of concern within Tactics were defined by DA Pamphlet 12-11B as being: Individual,

Techniques of Fire of a Rifle Squad, and Platoon. The documentation and

source material which served as the baeis for SDC's preliminary analysis are
indicated in Table 2-4.

Sclection criteria were derived by project personnel for analyzing the

source documentation for candidate topics. To be considered for further

analysis, topics had to meet these criteria:
® Be representative of Tactics requirements.

e Be capable of presentation via Al without use of equipment, additional

squad members, or mediation by instructor personnel.

® Require development of a minimum of off-line materials (e.g., panels,

exhibits, handouts, etc.).

Topics meeting these criteria were subjected to a further analysis to determine

whether they should be included or excluded as candidates for Al development,

lnclusion Factors

o Tupic comprises mostly knowledge content
¢ lJopic contains tasks which have a clear start and end point

® FPrecrequisite topics have been included or mastery has previously

1
been accumplished
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TABLE 2-4. 'TACTICS SOURCE DOCUMENTATION

DOCUMENT

REQUIREMENTS AREA

DA Pamphlet 12-11B

v

MOS 11B40

M 21-75, Chapter 2

Individual Combat Training

FM 23-12, Chapter 2
UTEC, UT-B-022

Individual Skills and Knowledges

FM 7-10, Appendix E
FM 23-12, Chapter 3, Para. 29 & 30
UTEC, UT-B-042

Squad Battle Drill

FM 23-12, Chapter 3
UTEC, UT-B-043

Rifle Squad in the Attacs

FM 23-12, Chapter 4
UTEC, UT-B-047

Rifle Squad in the Defense

Ri 21-75, Chapters 12, 13, 15,
16, 24

Patrolling

FM 7-1C, Appendix D

Platoon Combat Formations

™ 7-10, Chapter 3

Rifle Platoon in the Attack

M 7-10, Chapter 4

Rifle Platoon in Defense

M 7-10, Chapter 5

Retrograde Movement

FM 21-75, Chapter 1

Combat Intelligence and
Counterintelligence

™ 7-10, Appendix D
FM 23-12, Appendix B, E
UTEC, UT-B-042

Combat Formation

Other Documentat.ion

i ds Success, Volume III,
UTEC, UT-B-041, 046, 050

Tactics

i
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e Topic contains performance-oriented tasks which are amenable to Al
and retain a high fidelity

e Instructional continuity is retained among subelements of instruction

P

& ‘ Exclusion Factors

e Topic content is basically the same as for other tactical areas
9 Topic is considered more relevant to a rifle company or larger unit
q e Topic is more representative of field activities

e Considering the contractual time frame, the topic is considered to

be less critical to 11B40 personnel.

The results of this preliminary analysis are indicated in Table 2-5. Topics

for the major areas of Tactics specified for study in DA 12-11B were retained \ )
except Combat Intelligence and Counterintelligence, which were judged to fall L
’ g within the area of Field Activities and therefore outside the scope of this

project. Topics censidered less critical or less amenable for Al development

are flagged in Table 2-5. However, a final decision in topic selection was not

made until after the March Review Meeting conducted at Fort Benning, Georgia
(refer to paragraph C.3).

a. Preparation of Task Flow Charts

A Task Flow Chart was prepared for each candidate topic for the Tactics Course
using the same form and procedures as described for the Crew Served Weapons
Course, Figure 2-8 shows a Task Flow Chart for the Tactics Course. Completed

Task riow Charts prepared for the Tactics Course are presented in Appendix A.
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TABLE 2-5. RESULTS OF PRELIMINARY ANALYSIS TO SELECT TACTICS
TOPICS AS CANDIDATES FOR AI DEVELOPMENT

SUBJECT AREA

TOPICS

Individual Combat Training

Individual Skills and
Knowledge

Squad Combat Formation

Squad Battle Drill

Rifle Squad in the Attack

Rifle Squad in Defense

Patrolling

Formations

Rifle Platocn in the
Attack

[Rifle Platcon in Defense

JRet rograde Movement

General, Day and Night Combat, Day Combat,**
Night Combat, Night Vision¥*

Introduction,** Range Determination,**
Characteristics of Rifle, Automatic Rifle,
and Grenade Launcher Fire

General, Dismounted Squad Formation

General, Squad Teams, Fire Support Element,
Maneuver Element, Squad Battle Drill, Battle
Drill from Squad Column (Fire Teams Abreast),
Considerations of the Squad Leader**

Introduction,** Daylight Attack, Night
Attack, Assault Techniques (Day and Night),
Sniper Detection and Engagement,** Elements
of the Warning Order

Introduction,** Rifle Squad in the Defense,
Day Defensive Positions, Limited Visibility
Defense, Aerial Target Engagement, **
Fundamentals of Defense

Patrol Planning and Preparation, Conduct of
Patrols, Raid Patrols, Ambush and Ambush
Patrols, Use of Scout Doge with Patrols**

Dismounted Platcon Formation

Introduction,** Planning the Attack, Conduct

of the Attack,**Employment of Attached Tanks,#*
Mechanized Infantry Rifle Company in the
Attack**, Night Attacks, Infiltration**,
Movement to Contact** Reserve Role**

Introduction, Planning the Defense, Conduct
of the Defense, Perimeier Defense,®** Reverse
Slope Defense,** Combat Outpost,** Rifle
Company in the Reserve Role®*

Introduction,®** Withdraval ,**
Delaying Action,** Retirement**

**Indicates topic considered less critical or less amenable as a candidate

for AL development.
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Preparation of Training Analysis Information Sheets

SDC prepared a Training Analysis Information Sheet (TAIS) for each Tactics

candidate topic.

Crew Served Weapons Course.

The form and procedures are the same as those used for the

The TAIS was used to record the results of the
training analysis and served to provide basic information for specify

ing the

instructional objectives, criterion test items and development of material.
A representative Tactics TAIS is shown in Figure 2-9.

500

Identify Two
Methods of
(2) |Establishing
Distance

(1) TACTICS

Individual Combat Training

(3)

(3)

(3)

5.1 5.2 5.3
identify Determine Identify
Flash and Range Using Appearance
Sound Method Flash & Sound of Objects

Figure 2-8. Task Flow Chart for Individual Combat Training

Topic in the Tactics Course (Sheet 1 of 2)
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EXPLANATORY NOTES:

(1)

(2)

(3)

Identification:

Major Task:

Tusk Element:

For the Tactics Course the Units are:

Individual Combat Training
Individual Skills and Knowledge
Squad Combat Formations

Squad Battle Drill

Rifle Squad in the Attack
Rifle Squad in Defense
Patrolling

Platoon Combat Formations

Rifle Platoon in the Attack
Rifle Platoon in Defense

A similar numbering scheme was used for Tactics
(e.g., 5.0 indicates this 1s task number five
in the sequence of tasks for Individual Combat
Training). The number of units and corres-
ponding tasks (topics) initially selected for
Al development include:

Individual Combat Traiaing
Individual Skills & Knowledge
Squad Combat Formaticns

Squad Battle Drill

Rifle Squad in Attack

Rifle Squad in Defense
Patrolling

Platoon Combat Formations
Rifle Platoon in the Attack
Rifle Platoon in Defense

0O 00O O
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(No difference from Crew Served Weapons)

Figure 2-8. Task Flow Chart for Individual Combat Training
Topic in the Tactics Course (Sheet 2 of 2)
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2-54

(2)

MODULE MOS-T

UNIT _SBD
TRAINING ANALYSIS INFORMATION SHEET
” (3) 1. TASK IDENTIFICATION: 2.0
}
v (4) 2. TASK: Identify the types of battle drill squad maneuvers and the appropriate arm
and hand signals.
N
(5) 3. CONDITIONS: Given a tactical situation where battle drill fire and maneuver is
required, identify the appropriate arm and hand signals for the squad manuevers
required.
(6) 4. STANDARD: No errors
>
5. TASK ANALYSIS: . ) |
1 |
[ T
1 ' PREREQUISITE KNOWLEDGE ! SUPPLEMENTAL I %
TASK ELEMENTS OR SKILL REQUIREMENTS TRAINING REFERENCES
| MATERIAL l
(7) (8) : ¢) (10) ‘
+ l
2.1 ldentify manuever right|2.1 Know squad combat for- Figure showing {l. FM 7-10 | 1
4 ; mations larm and hand Appendix E ! !
2.2 ldentify manuever left | signals and para E4 to E E
2.2 Xnow squad combat for- ,on-line reprz- g
2.3 Identify maneuver front mations ‘sentations of 2. Six Roads to ’
{ left, (right) iClCtiCOl Success \
g 2.3 Know squad combat for- |situations Vol 111 LN
i 2.4 Identify appropriate mations 2
i arm and hand signals ! a. Appendix % b
» for the types of maneu-|{2.4 Know squad combat for- ! para Fl I
| vers. mations 1 to Ell i
pRs 98-101 i
|
i b. para 29-3(
: PRe 28B4-246
1.0 23-12 L
para 29-30 % 1
! i
% h. UT-B-042 )
: pgs 11-13 5
Figure 2-9. A TAIS for a Tactics Topic (Sheet 1 of 2)
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EXPLANATORY NOTES:
(1) TAIS No.: The TAIS identification number sequence for Tactics
. runs from 2001 through 2038.
T (2) MODULE "T" ig used in the module identification to indicate
S UNIT: the TAIS pertains to the Tactics Course. The major
ﬁ ] subject areas for Tactics are indicated under the
S Unit Designation. This includes:
ICT - Individual Combat Training
: ISK - Individual Skills and Knowledge
: ; SCF - Squad Combat Formations
! SBD - Squad Battle Drill
RSA - Rifle Squad in the Attack
RSD - Rifle Squad in Defense
3 PAT - Patrolling
PCF - Platoon Combat Formations
RPA - Rifle Platoon in the Attack
RPD - Rifle Platoon in Defense
{ (3) - (10) Explanations for these parenthetical nuubers are the
: same as indicated for the Crew Served Weapons
: Course (refer to B.l.c.)
%
L : Figure 2~9, A TAIS for a Tactics Topic (Sheet 2 of 2)

€. Review and Revision

The review of candidate topics for concurrence by subject matter experts was
accomplished during the March Review Meeting conducted at Fort Benning,
Georgia. (This is described in paragraph C.3.)

2. Development of Instructional Objectives and Test Items

-1

The development of instructional objectives and criterion ftems for the Tactics
Course progressed through the same developmental steps as described for the
Crew Served Weapons Course (paragraph B.2.). Briefly, this entailed formu-

c lating a course outline using the TAISs as the primary source, developing
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criterion and enabling objectives for each task element specified in the

TAISs and specifying criterion and enabling test items which were keyed to the
criterion and enabling objectives. The forms and procedures used in developing
these materials for the Tactics Course were the same as those used for developing
the Crew Served Weapons Course. Figure 2-10 shows a sample Criterion and 1

Enabling Objective Worksheet and Figure 2-11 shows a Test Item Worksheet for

3. b e
v(u\. T,

o

A8

the Tactics Course. Explanations for the items identified by the parenthetical

numbers are the same as those indicated in paragraph B.2., Figures 2-4 and 2-5,

for Crew Served Weapons.

The completed materials for this phase of the Tactics Course became part of
the working paper titled, "Automated Imstruction Training Analysis Results.”
This includes the Course Outline, Criterion and Enabling Objectives Worksheets
and Test Items Worksheets. The tactics portion of this working paper is
contained in Appendix B.

3. Review and Revision

Review of the Tactics material was conducted as part of the formalized review
meeting held at Fort Benning, Georgia during March 1973, Subject matter
experts from The Infantry School performed the review. Instructions prepared

by SDC to structure the review of the tactics material were the same as those

prepared for reviewing the Crew Served Weapons material. Three tasks were to

be performed:

Task 1: Required a determination of the relative importance of the
topics selected for the tactics areas. A 4-point scale was % ‘
developed for this purpose whereby each topic could be rated ?

from "1l. Must be included” to "4. Minimum value."

Task 2; Required that each subject area be ranked as to its relative

importance within the Tactics Course.

Task 3: Requested that the subject matter experts examine the training
analysis results for completeness, content validity and accuracy. A

A sample set of instructions and rating sheets is contained in Appendix C.
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(1) MODULE MOS-T

; UNIT SBD
CRITERION AND ENABLING OBJECTIVES
| TASK IDENTIFICATION: 2.0 (1)
. 1
Y".'!
. ! TASK ELEMENTS: 2.1-2.4 (2)
£ I
(3) CRITERION OBJECTIVE(S) (4) ENABLING OBJECTIVE(S)
¥ 2.1-2.4 2.1.1-2.3.1
: When given a situation where fire and Select from a multiple-choice list the
maneuver is required, select the types of squad maneuvers:
appropriate arm and hand signals
which depicts the type of maneuver a. MANEUVER RIGHT
required.
b. MANEUVER LEFT
c. MANEUVER FRONT, LEFT, (RIGHT)
t 2.4,1
;; When given fire and maneuver formations,
] select the appropriate arm and hand
1 signals which depict:
i
i &. MANEUVER RIGHT FROM SQUAD COLUMN,
} FIRE TEAMS IN COLUMN
h
: b. MANEUVER FRONT (LEFT) FROM SQUAD
% COLUMN, FIRE TEAMS IN COLUMN
, c. MANEUVER LEFT, FROM SQUAD COLUMN,
FIRE TEAMS ABREAST
d. MANEUWER FRONT (RIGHT) FROM SQUAD
COLUMN, FIRE TEAMS ABREAST
S
Figure 2-10. A Criterion and Enabling Objectives Worksheet for the Tactics Course
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MODULE =
(1) MS-T

1 Consider the following tactical
' situation. Assume the squad is in thé
attack and Alfa team has been fired
upon with small arms fire from the
objective. Brav> team is in position
{ defilade in a creek bed. The
situation is as follows:

OBJECTIVE
r 6
2 4
3 5
1 R AR (ALFA TEAM)
3
SL
TL
R AR {BRAVO TEAM)
: G R

1. Bravo team {5 to move to position
l. W%hat maneuver is this?
(Manceuver front, left)

2. Refer to figure 8 in your handout.
What command and signal would the
SL give for this maneuver? The
signal would be - ?
(enter a letter) (d)

UNIT _ smp
a TEST ITEMS
TASK IDENTIFICATION: 2.0 (1)
Ea TASK ELEMENTS: 2.1-2.4 (°)
.
£
(3) CRITERION ITEM(S) (4) ENABLING ITEM(S)
. 2.1-2. 4 2.1.1-2.3.1

Which of the following types of maneuver
can the squad leader indicate:

a. Maneuver flank
b. Maneuver oblique
¢. Maneuver right
d. Maneuver wedge
e. Maneuver left

f. Mureuver rear

g. Maneuver front

(enter the letter(s) in a single iine)

(c, e, g)

——— e We
-~ - —y - — gy

Figure 2=11. A Test ltem VWorksheet for the Tactics Coursc
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Participants included:

Major R. D. Yearoot Company Operations Department, TIS
Captain J. J. Barry Ranger Department, TIS

Captain C. W. McInnis Company Operations Department, TIS
Captain M. H. Yardley MOS Test Project Director

SFC G. E. Morgan Company Operations Department, TIS

SDC Prject Staff

Results of Task 1l: Determining the importance of subject matter areas

indicated that there was general agreement among the subject matter experts
as to the importance of vhe various subject matter areas. Also, no conflicts
emerged between SDC's appraisal of the importance of the subject matter

areas and the subject matter experts' determinations.

Results of Task 2: Ranking the tactics areas indicated that Individual Combat

Training was considered the most important topic of the 11 topics ranked by
all raters except one, with Squad Battle Drill a close second. Tactics areas
considered to be of less importance were those concerming Platoon activities
and Retrograde Movement, which was considered by all raters to be the least

important topic for inclusion, receiving a ranking of 1l.

SDC's analysis had determined that the amount of instructional material
covering these 11 tactics areas far exceeded the 12 hours of Al matcrial te
be developed. Based upon the results of Task 2, {t was decided tu eliminate
from further consideration those tactics topics that received a ranking

greater than 7. This eliminated the following topics:

Tactics Topics _ Ranking
Platoon Combat Formations 8
Rifle Platoon in the Attack 9
Rifle Platoon in Defense 10
Retrograde Movement 11
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Tactics topics retained were those that dealt primarily with individual and

squad skills and knowledge areas.

Results of Task 3: Each subject matter expert covered on a page-by-page basis

those areas of his expertise. Speclal attention was given to the test {items
to ensure that they were performance based and job oriented. In generazl, the
number of comments was minimal, with changes being suggested to improve the

wording of the test items to meet the above goals or strengthen the alternatives.

Based upon this detailed review, some of the sample aspects of Individual

Combat Training were eliminated from further developmental consideration.

As a result of this review, SDC made changes to the TAISs, Instructional

Objectives and Test Items, as appropriate. This updated material is contained

in Appendix B.

4. Development of Course Materials

The development of the instructional materials for the Tactics Course proceeded
in parallel with the material development for the Crew Served Weanons Course.
The same steps, forms and procedures were used. SDC was to develop 12 hours

of Tactics Al marerial from which approximately 4 hours would be selected

for use in the experiment. In developing the Tactiecs Course material, the same
wonsiderations applied as for Crew Served Weapons. The A7 languape was PLANIT
and the student device was the UIOD. The total amount of presentation
capability for a single frame was to be restricted to a maximum of 50 characters

per line for a total of 17 lines.
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However, some minor differences did occur in developing the Tactics Course
materials. MNotably, the 12 hours of instruction had to be spaced across more
topics for Tactics than for Crew Served Weapons. By examining each topic to
compare the estimated extent of material contained within the topic against
an estimate of topic importance as ranked by the subject matter experts, an
allocation of time for each topic and production sequence was established.
Based upon this analysis, production of materials started on 5 of the 7
remaining Tactics topics, with material development for Rifle Squad in the
Attack and Rifle Squad in Defense to commence at a later date. It was felt
that a better estimate could be determined after several hours of Al materials
had been developed, and tnat perhaps these two Tactics topics would not be
nceded to fulfill the 12 hours of Al materials. This proved to be correct,
as the on-line tryout of Al materials at the ARI Washington facility during
July 1973 indicated that execution time for Al material was longer than
mticipated, thereby requiring development of less Al material. (Refer to
aph B.9. for a discussion of the on~line tryout at ARl and the results.)

es of instructional materials were also prepared for the Tactics
rse: Al material and materials for off-line use by the students to augment

the on-line instruction. The strategies that were formulated for the develop-

ment of the Crew Served Weapons material applied to the development of the Tactics

material as well. The development of this Al material proceeded through the
frame production seteps culminating in card decks ready for subsequeat input
to LANIT. Listings were also produced as a quality contrul vehicle to correct

the card decks. Figure 2-12 shows an example of a completed Tactics frame

ready for keypunching. The Tactics Course structure is indicated in Table 2-6.
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TABLE 2-6. TACTICS COURSE STRUCTURE

2' MODULE PLANIT TASK FRAME NUE?ER NUggER F;Z;QE
‘ Lgi;gh NUMBER NUMBERS exaEs | FRAMES PER
; TASKS L LESSON L MODULE 1
i INDIV 1 | 2005 10.00-24.00 21 ‘
- Individuali 2006 25.00-43.00 27 . }
Combat 2007 44.00-66.00 27 75 ;
Training 1
INDLV 2 | 2008 | 65.00-75.90 32 ;
r} 2009 | 76.00-94.00 53 85 10
{ ;in¥;d:;§ INDIV 3 | 2010 94.00-125.00 68
Passl 2011  126.00-146.00 3l 99 99
quuad SQUAD 1 2012 301.00-386.00 95 95
Combat SQUAD 2 | 2013 1.00-25.70 24 95
Formations | SQUAD 21 26.00-95.00 78 102 o197
Squad SQUAD 3 | 2014  1401.00-425.00 27 27 ;
Battle SQUAD 31| 2015  1425.00-464.00 40 ; '
! Drill SQUAD 31| 2016  |465,00-499.50 35 75 | 102 )
i ce
{
DAT 1 2027  {701.00-749.00 77 77
Patrole PAT 2 2028 1.00-80.00 59 59
ling PAT 3 2029  |801.00-834.00 40 40
PAT 4 2030 1.00-66.CO 80 80 |
. PAT § 2031 1.00-78.00 82 82 | 338
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FRAME FROM SQUAD BATTLE DRILL

426.00 M

Who decides upon the type of maneuver to be

used?

ABD F:
F:
F:

(Select a letter)

Fire team alfa
Fire team leaders
Squad leader

Fire team bravo

Excellent

Wrong.

maneuvver after he has made a quick
estimate of the situation.

The squad ieader decides the type of

Figure 2-12.

Example of a Completed Tactics AI Frame Ready for Keypunching

5. Lesson Design and Content

The content and general design of each lesson prepared for the Tactics Course

follows:

~
.

Indivicdual Combat

1) INDIV1 -~ TAIS
TAIS
TAIS

Content

Training

2005 - Estimating Distance

2006 - Observation and Liste=ning Posts

2007 - Challenge and Password

This lesson describes the two basic methods used to estimcte distance.

This includes the flash and sound wethod and the appearance of objects

method.

LA SR s ko

The techniques for each method are detailed and the uses and
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advantages of each method indicated. The lesson also discusses

! observation posts {OPs) and listening posts (LPs). Included is the
oo purpose of OPs and LPs, the requirements considered in selecting a
suitable location (maximum observation, cover and concealment, concealed
¢ routes, etc.), how each type of post is established and operated, and
the differences and similarities between them. The lesson also pre-
* sents the proper use of the challenge and password and the procedures

required for establishing the identity of one person or a group.

3 Design

This lesson is basically linear in design. The student is guided through
the instructional sequences, with remedial material being provided as re-

) quired. Limited opportunity for acceleration is available. After receiving
extensive review, the student is given two opportunities to meet each

criterion item within the lesson. He then proceeds to the next topic. \

On-line representations depicting tactical situations are included

within the instructional segments.

2) INDIV2 - TAIS 2008 - Actions under Flares
TALS 2009 -~ Crossing Danger Areas

Content

P In this lesson, the student is instructed on the actions to take if he
were to be caught under the light of a ground or overhead flare. Various
situations are presented (being caught in the open, crossing an obstacle,

during an ussault, being among trees, etc.), and the steps required to

minimize or overcome the situation. This lesson also identifies the pro- i

cedures to initiate when crossing danger areas. Danger areas considered
include opzn areas, roads and trails, native villages, enemy positions,

mineficlds, streams and barbed wire.

e e 4 A At o




A Ll t e e e e e AL AR IR T Y VRN

System Development Corporation
2 January 1974 2-65 TM-5261/002/00

Design

The design of this lesson is basically linear. The student proceeds
through instructional segments concerning the actions to take for
various situations involving ground and overhead flares until reaching
criterion., Remedial material is provided enroute as required. The
student is given a second opportunity to meet criterion after receiving
information concerning his performance and being subjected to an
extensive review. He the: proceeds to the next topic, Crossing Danger
Areas. The instructional design of this topic is similar to the first
topic. The student receives instruction on the procedures to take

when crossing various types of danger areas. Remedial material is pro-
vided as required. A limited opportunity to accelerate instruction is
provided. Failure to meet vriterion requires the student to review

the material, attempt the criterion items a second time, receive summary
data and then proceed to the next lesson.

On-line representations of dangerous situations (i.e., crossing a trail
or enemy position) augment the insntruction.

b. Individual Skills and Knowledges

INDIV3 - TAIS 2010 - Characteristics of Fire
TAIS 2011 - Classes of Fire

Content

This lesson defines the characteristics of fire for rifle, automatic
rifle and grenade launcher fire. Terms :nclude trajectory, danger

space, cone of fire, beater zone and casuslty radius. The characteristics

of rifle, automatic rifle and grenade launcher fire in relation to these

terms are indicated. The classes of fire witn respect to target (frontal,

flanking, oblique, enfilade) and with respect to ground (grazing, plung-
ing) are presentea.
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Design

In this lesson, the student receives instruction on each of the
characteristics of fire and how these characteristics interact for

each type of fire--rifle, automatic rifle and grenade launcher. The
student proceeds through each instructional segment K receiving remedial
material as required. A limited opportunity to accelerate is provided.
Failure to meet criterion causes the student to be branched to selected
review of those characteristics of fire for which his performance
indicates a deficiency exists. Review is terminated by attempting

the criterion item a second time. The student receives information

on his performance and then proceeds to the next toplc. Instruction

on classes of fire is basically linear in design. The student receives
instruction on each class of fire with respect to target and ground.
Remedial material is provided as required. If the student fails to

meet criterion, he is provided additional information and then proceeds

to the next lesson.

On~line representatiovns of the characteristics of fire and classes of

fire in relation to a target and the ground augment the instruction.

¢. Squad Combat Formations

1)

sQUADL - TAIS 2012 - Squad Dismounced Formations

Content

o=

This lesson descrihes the organization of a rifle squad (the members and
their basic function) and the various dismounted squad formations they
may assume. The squad forrations include squad file; squad line; squad
volumn, fire teams in column; squad column, fire teams abreast; and
modified squad column, fire teams abreast. Arm and hand signals te form

and control syuad tvams are also presented,
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Design h

This lesson is basically linear in design. The student receives in-

i struction on the baéic organization of the rifle squad, followed by
material detailing the varlous dismounted formations. Review sequences !
7. and remedial material are provided for each type of squad formation.
.; After an extensive review, the student is given a second opportunity to
meet criterior for squad formations before he receives instruction on

the arm and hand signals associated with each. Instruction on arm and

7
[ TP

] hand signals 1s presented in the same sequence as the squad formations
were presented, with remedial material provided to the student as required. #

Limited opportunity to accelerate instruction is available. The student

is informed of his performance on the criterion test and proceeds to the

next lesson.

On-line representations of squad formations are interjected to facilitate
the instruction. 1In addition, line drawings and diagrams of squad forma-

tions and amm and hand signals augment the on~line instruction.

:

2) SQUAD2 - TAIS 2013 - Tactical Considerations :

. é
Content i

This is the first of a two-part topic. In this lesson the four squad g

formation characteristics (control, rate of movement, flexibility and g

security) that must be considered in selecting a squad formation are
described. The student {s informed that the importance of each of these
characteristics varies with the given situation. How these characteristics
apply to each squad fcrmation described in the previous lesson (SQUADI)

is indicated, with squad line being the formation considared in this
particular lesson. The firepower configuration is also indicated for

each squad formation,
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Design

This lesson 1s basically linear in design. The student proceeds through
the instructional segments at his own pace, receiving remedial material
as required. Limited opportunity to branch ahead is provided. The

student must meet criterion before proceeding to the next lesson.

SQUAD21 - TAIS 2013 - Tactical Considerations (Continued)

Content

This lesson is a continuation of SQUAD2. How the squad formation
characteristics (control, rate of movement, flexibility and security)
and fire power configuration apply to each squad formation in meeting
different tactical situations is indicated. The squad formations
discussed in the lesson include squad file; squad column, fire teams in

column; squad file, fire teams abreast; and modified squad column, fire

teams abreast.

Design

The student receives instruction in the basic characteristics of each
squad formation. The student must demonstrate mastery of each instruc-
tional segment before proceeding to a subsequent squad formation, or be
subjected to a review of the instructional segment, Enroute remedial
material is provided as required. At the completion of the basic in-
structional track, the student is subjected to a series of questions
concerning each squad formation and its characteristics. If his per-
formance indicates a deficiency concerning the squad formation, he is
subjected to a selected review, followed by the opportunity to answer the
questions a second time. This cycle ccntinues until the questiin set
is exhausted. An the completion of this exercise, the student moves to
the criterifon {tem. If the student meets criterion, he proceeds to

the next lesson; otherwise, he :eceives additional material and summary
data concerning his performance and then proceeds to the next lesson.

A list of squad combat formations is used to augment the criterion test.
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d. Squad Battle Drill

1Y)

2)

SQUAD3 - TAIS 2014 - Fundamentals of Fire and Maneuver

Content

This lesson describes the mission of the fire support and maneuver

elements of a rifle squad when engaging in squad battle drill., The
term squad battle drill 1is defined.

Design

This lesson is basically linear in design, although some opportunity
for the student to accelerate is provided. The student proceeds
through instructional segments describing the mission of the fire
support element and maneuver element, respectively. The student is
given a second opportunity to meet criterion after reviewing both of

these instructional segments, followed by summary data. He then pro-

ceeds to the next lesson.

SQUAD31 - TAIS 2015 - Types of Battle Drill Maneuvers
TA1S 2015 - Considerations of the Squad Leader

Content

This lesson presents the types of battle drill maneuvers and the arm
and hand signals associated with each. Maneuvers include right, left
and front (left or right). The lesson also describes the factors

(control, dispersion, security) the squad leader considers in tactical

employment of the squad.

Design

The student receives instruction in each type of battle drill mancuver and

its associated arm and hand signal. A limited opportunity to accelerate

instructivn s available. Remed. :' naturiul is provided as required thruugh-

out the instructional sequences. After an extensive review {85 completed,
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the student is given a second opportunity to meet criterion. The student
receives information concerning his performance and moves to the next
topic. The instruction conceming factors for squad leader consideration
is modular in design. Review cycles and remedial material are provided
for each of the three factors (control, dispersion, aad security) under
consideration. After receiving information concerning his performance,
the student is given a second opportunity to meet criterion. On-1line
presentations of squad formations and tactical situations are interjected
to facilitate the instruction. At the end of the lesson the student is
instructed to enter > FINISHED, signifying he has completed this portion

of the Tactics Course.

Figure drawings of arm and hand signals for maneuver augment the on-line

instruction.

e. Patrolling
1) PAT1 - TAIS 2027 - “teps in Planning and Preparing Patrols
Content

This lesson presents the patrol steps to be considered in planning
z patrol. The 1]l steps are organized into three stages nf imple-

mentation consisting of:

(a) Tentative Planning tor Patrol - Step l: Receive and study the
mission
Step 2: Plan use of your time
Step 3: Study the terrain and
situation
Step 4: Make a tentative plan

(b) Completing the Detailed Plan - Step 5: Organize the patrol and
select men, weapons and
equipment

Step 6: lssue waming order
Step 7: Coordinate

—— —— ——
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Step 8: Make reconnaissance

Step 9: Complete detailed plan
(c) Finalizing the Patrol

Planning and Preparation - Step 10: TUssue the operation order

for the patrol
Step 1li: Inspect, rehearse and 1
supervise

[,

This lesson provides the student with prerequisite information needed

i for preparing the detailed plan for patrol which is presented in the

i subsequent lesson PAT2.
3

|

Design
This lesson is basically linear in design. The student proceeds through
the instructional sequences describing the 11 patrol steps on a step-

by-step basis. Remedial material is provided enroute and a limited

opportunity to accelerate instruction {s available.

Assessment of
student performance occurs periodically as the student progresses

through the instructional material. After completing tlie instructional

sequences, the student proceeds to the next lesson.

2) PAT2 - TAIS 2028 - Detailed Plan

! Content

o

This lesson explains the elements of concern to the Patrol Leader in

completing the detailed plan for a patrol. The lesson stresses those

elements that were incorporated into the tentative plan (presented in

the previous lesson PATl) and must now be finalized within a detailed

plan. These elements include: Missions in the objective area, other b

missions, and coordinating instructions. Under coordinating instruc-

tions the following 12 {tems are covered: 1} Times of departure and

retura, 2) Primary and alternate routes, 3) Departure and reentry of

_ friendly sreas, 4) Organization for movement, 5) Actions in danger arcas,
( i 6) Actions at enemy contact, 7) Rallying points and actions at rallving i
5
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3)

points, 8) Actions in objective area, 9) Fire support, 10) Debriefing,
11) Other actions, and 12) Rehearsals and inspections. Use of the

"clock' system to break enemy contact is also discussed.

Design
The student receives instruction in each of the items noted above.

Remedial material is provided as required. Limited acceleration
of instruction is permitted. Situations are presented in which the
student must decide which element in the detajiled plan pertains to
the situation. After instruction in all elements of the detailed

plan has been completed, the student proceeds to the next lesson .

PAT3 - TAIS 2029 - Control of Patrcls

Content

This lesson discusses the measures used to control a patrol. Included
are use of voice and other audible means (radio, whistle, etc.),
silent methods (arm and hand signals) and other patrol members, The
techniques used to account for personnel (counting) and situations

under which this control measure should be employed are indicated.

Design

The design of this lesson is basically .inear. The student receives
instruction on each subtopic (e.g., purposes of raid patrols). Based
upon his performance, the student is permitted to proceed to the

next subtopic or is required to review the subtopic before proceeding
to the next subtopic. At the completion of all subtopics, the student
is given the option to review various subtopics of his choice or
proceed to the criterion itemg. He can operate in this sel:ctive

review mode until he selects the option "no more review,” indicating
he wishes to proceed to the criterion items. At the complet.on of
the criterion {tess the usludent receives data on his performance

and then proceeds to the next lesson.
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On-line representations of tactical situations are included in the

instructional segments.
PATS - TAIS 2031 - Ambush Patrols

gontent

In this lesson the types of ambughes (point, area and hasty) and

their purposes (destruction and/or harassment) are described. In
addition, the fundamentals of ambush operations (surprise, coordinated
fires, control) are indicated. Finally, for various ambush formations
(line, L or V), the advancages and disadvantages are discussed to
include control of ambush patrol, type of fire and how specific

ambush patrols should be employed.

Design

The student proceeds basically in a linear manner. He receives
instruction on each subtopic and, based upon his performance, proceeds
to the next topic, receives additional material or is required to
enter a remedial loop. After receiving instruction on all subtopics,
the student is presented five tactical situations and must select

the most appropriate formation in which to engage the target.
Depending upon his performance, he proceeds serially through this
sequence or is required to receive selected review on the formation
for which he appears deficient. Following review, hie retums to

the exercise and continues subject to his subsequent performance.

At the completion of all five tactical situations, the student's
performance dictates whethier he is automatically taken to the end of
the lesson or {s given the option of reviewing ary ambush formation
type of iris choice. Terminating the review scasion takes the student
to the ¢nd of tihe lesson. At the e¢nd of the lesson the student is

instructed to enter - FINISHED to indicate that he has completed the
Patrolling Module.

On-line representations of ambush formations are included in the

instructional segments.
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6. Adjunct Materials

Adjunct materials for the Tactics Course were developed in the same manner

as were those for the Crew Served Weapons Course. Specific points were flagged
within the Al material where off-line materials were needed to augment the
on-line instruction. Only two modules required development of supporting

materials: Squad Combat Formations and Squad Battle Drill.

The materials for these two modules were developed using line drawings and
figures found within the appropriate source documentation and modified as
required to complement the on-line Al materials. Completed materials for
each module were bound separately as handouts for student use. A complete

set of handouts for the Tactics Course is contained in Appendix D,

7. Assessment Materials

On-line materlals for preassessment and postassessment of student performance
were prepared following the same procedures as delineated for Crew Served
Weapons (refer to paragraph B.7.). Using the Criteri_.. and Enabling Test
Items Worksheets, a list of items was prepared. From this list, two tests
were prepared, with each test consisting of a Version A and Version B. One

test contains 28 items which cover the content areas for the following modules:

3

Number of

Module Test ltems
Individual Combat Training 6
lndividual Skills and Knowledges 7
Squad Combat Formations 7
Squad Bartle Drill 8

A second test containing 26 {tems was prepared for the Patrolling nodule,
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The test structure for each module follows.

PLANIT
Module Name

2-75

Number cf Ttems

System Development Corporation
™-5261/002/00

Numher c¢f Frames

Version A Version B Version A Version B

Tactics (as indicated TACA

above) TABC
Patrolling TAPAT
TBPAT

28

26

48

28 48
2.3

26 29

For each test version, card decks and listings were preparcd and reviewed and

modifications made, as required.

8. Delivery of Courge Matarials

Completed sets of Tactics Course materials (card decks, listings and adjunct

materials) were shipped aiong with Crew Served Weapons Course materialz to ARI,

Washingron and the test facility at Fort Hood, Texas, during tke June through

July time period.

9. Review of Course Muiterials

The completed Tactics coursewvare materials were scheduled for review in July

by subject matter experts from The Infantrv School, Fort Benning, Georgla.

This review of Tactics courseware material! occurred in conjunction with the

review of the Crew-Served Weapons course materials. Bv this Julv date, sll

course materials for the Tactics Course were completed except approximately

302 of the Al material relating to the Patrolling Module and the preassessment

and postassessment tests.

Listings of the completed Al course mat:rial and handouts of the off-line

supporting material were hand carried b; SDC project staff members to this

revicw meeting.
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Participants included:

Major Knox Panger Department, TIS
Major Greene Ranger Department, TIS
Captain €. W. Mcinnis Company Operations Department, TIS
Captain R. F. Brisson Company Operations Department, TIS

SDC Project Staff

Ne formal instructions were provided for this review. Each subject matter
expert was given a listing and told to review those parts of the instructional
program that would be presented to the student anc the anticipated answers
(correct as well as incorrect) to ensure that they were correct and/or

logical for the theme of the material.

The Patrolling Module, although only 702 completed, did re-elve an extensive

review by the Ranger Department.

Results of this review meeting indicated that the Tactics Course material was
well received and comments were very favorable. Suggested changes weve minimal

and minor in nature and were incorporated into the card decks.

This completed the development of the lacties Al materials, which were then
considered readv for the fileld. These materials vere combined witih the Crew
Served Weapons Al materials to form the MOS Al package, which way to be sublacted
to a field checkout and revision cvcle scheduled to occur during the month of

August 1973 at the test facility, Fort Hood, Texas.

D, PROBLEMS ENOQOUNTERE!

Several problems were ensountered during the Jevelonment of the MOS Al materials
for the Crew-"-Tved Weapens: and Tactics courses. Althueueh add:tfonal expendizyre
vf ctffor? was reqguired, rhe problems encountered did not jeopardize the meeting

of project cossajtments. The major problems were:

e —
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e Documentation - In a few instances, documentation secured at project

start was found during the March review meeting at Fort Benning,

Georgia, to be out of date or lacking indication of all pertinent 5
changes. This required some modifications to be made to the con-
struction of the Criterion and Enabling Objectives and Test Items

before further development of the AI materlal could proceed.

e UIOD "Roll-up" Capability - Initial interpretation of how the UIOD "roll-

up" feature functioned implied that subsequent material would be pre-
sented by moving previous material off the top of the display. In the

event that the new material exceeded 18 linas of display, new material

e R T L I WL T s F

would continue to be presented at the bottom of the display, forcing in-

L3O

fornation at the top to be moved off the screen until a student response

was required which caused the presentation to halt., Material was designed

to avoid this condition, but it was difficult to control every case

bR

without actual on-line execution of all possible instructional paths.
1 This was not possible, as a viable PLANIT functioning in the test

facility was not avail-ble during the development of the AI materials.

Further, this concept of the "roll-up'" operation proved to be incorrect.
Just the opposite occurred. Material which caused the presentation to
I exceed 18 lines was never presented, having been truncated by the inter-
face system. This alteration of interpretation of the "roll-up'" capa-
bility caused considerable modifications tc be made to the Al material

. during the August field test at Fort Hood, Texas, to ensure that all
informatlon would be presented divring the Al experiment,

e Card Deck Development - The temporary requirement to slter the PLANIT frame

i
3
!
i
¢
§
2

nunbers so that each lesson contained no frame number larger than 99.00

greatly reduced the effectiveness of the initial on-line tryout of the Al

materials at ARI, Washington, interjected errors into the card decks, and
required additional quality control to establish viable card decks
for use at the Fort Hood test facility.
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The latency in establishing a firm character set for use at the Fort
Hood test facility also contributed to the problem of constructing card
decks that wouldn't require extranecus modifications. Pending a
resolution, it was SDC's decision to proceed and construct the MOS Al
materials conforming to the PLANIT character set except as noted in
paragraph B.4.C. above-~even though future modifications might have to
be accomplished manually.
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Section 3: CONDUCT OF THE FIELD TEST

A. PRELIMINARY ACTIVITIES

1. Identificaticn and Selection of the Subject Pool

The study was directed toward 11B40 personnel. The problem was to both identify
11B40 personnel and determine those who would need or benefit by MOS training

in crew served weapons or tactics or in GED mathematics. The approach used was
to obtain the personnel data on 11B40 personnel from the PA6 tapes covering the
2nd Armored Division and lst Cavalry Division at Fort Hood, Texas. Listings of
summary data were prepared and card decks containing identifying information
were punched from the tapes. These card decks were sent to the Enlisted Evalua-
tion Center, Fort Benjamin, Harrison, Indiana to obtain the 1972 MOS proficiency

test scores. Updated listings (Figure 3-1) and card decks were then prepared.

In August 1973, a month prior to the start of MASSTER Test 122, the card decks
were run against the SIDPERS personnel system (which replaced the PA6 system at
Fort Hood). Two critical pieces of information regarding the listed 11B40
personnel were obtained from this run: (1) whether they were still at Fort Hood;
and (2) their current education levels. On the basis of this information,

listings (Figure 3-1) of the subject pool were prapared 2ad delivered to
leadquarters MASSTER.

Those with GT scores below 88 (8th Grade Level is 90) were eliminated. Frequency
diatributions were plotted of 1972 MOS Proficiency Test Scores. An upper and
lowe> cut-of f score on the total test of 79 und 40 (score of 31 on the 125-iter,
multiple-choice MOS Proficiency Test is chance) was established for inclusion

in the sample population. These cut-off scores represented breakpoints on

the distribution where the curve showed a marked change. In the 2ad Armored
Division, approximately 4X of the lower end of the distributiocn and approximately
152 of the upper end of the distribution were el{minated by this process.




TM-5261/002/00

System Development Corporation

3-2

2 January 1974

l\Al..PF»L.
99 L 24
»8 1€
0s 91
L ¢ ] s2
L s2
6L L2
L 12
89 61
89 x4
e or._
9L 0z
6y L1
99 0z
19 <2
L 11 (R 4
T 92
114 I1
L5 61
86 1€
6S "
SS R
09 61
(11 02
oS 61
L) 52
1] 2¢
L9 22
) 2
9 n?
A J 2
39 [P
19 (A
P >

91
| 24

et
12
61
6t
91
o1
o1
90
¥
4]
0z
11
ot

81

21
91

18 ¢

12
91

+ 14
sl

st
21
ot

91

[4 8
st
91
91

A

60

€1
F£ 4

11
i1
91
o1l

%1
oZ
(124
91
<l

60
11

Ll

(R |

~N

91
%1

€l
LY
Ll

€l
61

91
€1
%0

v
¢
1t
(4]
14
ot

%0

60
LT 4

1
30
€1
1

€l
11
5t
o1
G

21
€1

2(

11

Py

s8ufasyl 1ood 323fqng 3o a7dues

£90-19
450-19
yeli-49
180-195
621-192
$80-19
901-19
611~-19
L0-19
601-19
0€1-19
$L0-19
601-19
€11-19

190-19
101-19
901-19
660-1%
1¥0-19

980-1%9
$60-19
€01-19
200-19

801-19

290~-19%
21t-19
090-19
$90-19
080-19
¥80-19
z21-19
061-19

cel-19
101-19
¥11-19
*19-19
791-19
260-19
€01-1i9
2TE-19

160-19
AT -t
S80-19
L00-19

0

911-0¢€-dV
L80-0 -uv

980-9k-4YvY
€60-0L -V

621-9¢€-4v
40-9y~-uy¥

" 060-b9-4V

101 -9E-wv
€60-01L-¥Y
680-99-iV

S01-dDL-uv

LOT-9E-uY
990-9€-4V
6L0-3€-4¥

090-08 -5V
%80 -9%-3v
211-8%-dY

1¢{-3¢-aV¥

39C- 0-4dv

tol-He =9y

BIEF IR A L]

Z61-31-3A
980-0 -iA

¥90-81-3A
S11-02-3A

OEl1-d1-3A
$90-8Z-3A

"TLO-D8-3A

111-61-3A
160~-0L-3A

$90-9Z-3A

¥80-08-3A

‘Z90-0OL-3A

001 ~0L~3A

601-81-3A
9L0-91-3A

890-08-3A
¥60-92-3A
821-82-3A

set-dl-3A

vOl-81=3A

IVINTA

VRS e e

“1-¢t

0%e11
osetl
0EHIL
o%311
oYe1lt
oselt
ovel11
ayell
0811l
oyelt
ovetl
ozettl
~»el1
14 19
ose11
ovetl

ovetrl
gsetlt
o¥uLt
ovett
0911

ool l
ayeltl
ovell
0911
%911

0o»811

oegltl
oe9tl1
nznLe
(G2 A
(el 210 ¢
Geull
39911
ay91t1l
Ovdil
vl
w1
oyall

VR TN

L.ﬂhdlhnuwl—dID&HH‘IU‘ﬂ-w"WIHUMJ&MHU&ILﬂUJN WA e WAL MW W W

nee1tl

wras

- W W

sl 2 A

) [N AR I |

SUVY AR A3 EnS NI

L L JEEIES

3and3y4

<03 NYHAYN 30 $34VLS
903 3TA0Y IINNIC AIWNVLS
€03 INAVA AWVD S¥3TVES
903 He JOONY SONMVY L1HD134S
%03 OVVIASYD 3SS3F VIO0S
€03 ¥f VVI00 WYLITIVIR HLILWS
%03 FIINVG WYIIVIR NiIwS
903 G 30F Hilws
$03 é 1IINVC MiIINS
t03 INIONT ANINITY HEINS
s03 QIAVO NOF ¥3S TINS
€03 NILNVM WVITVIR NOSdMIS
<03 é AWy3ili SNOWMIS
<03 GUVYRO3 SMYPF SNOWIIS
€03 9 SYNOMA VINIILS
$03 SSOW AWWVY W01100301S
193 G ANNNOC S AN
$03 WOVAVE AxMIf 3 LAVHNMNS
[1+% ] 337 GV IIN QUVI4IHS
903 3 NHOC GUVYEINS
903 LU3STV ONONAVYY AWHS
503 w Aundn Su3avNs
%03 SI003INL I4WVHS
903 L¥307W 1INVC FNONAIS
<03 A NIRG3 MI3S
9n3 1S3u904 WYL TVIR SYV3IS
€03 HEISOF NIATWIS
$03 NNAY AwM31 iDIS
%03 ACw3? 11008
<03 NOL TuV) 1¥3B¥3N 110D%
%03 NIPQ3 AYVYS ¥3IWONINOS
203 NVD3AS3 NIVISVS
<03 NYAE F1INTIWNYS
<03 O¥WVYAOI #4VIVIIR SWICQNVS
<03 374NN ANC3L SEIONVS
503 31 TNYND SH3ICNVS
<03 AYWNIHN SYNOML ¥II30MVS
903 ¥l cOINNF 331 S4VS
403 SIWYI4 VINNYM SYNITIVS
903 3 IWUIH HS(. 9
»03 INAVR Aa¥si" MW
$03 r Wilvivd HeIWINW
s03 Niw¥ VAVIIVENS
%03 CADVYY SINVNE AOd
203 odv¥mua uevrat e v ISSN0V
203 1 AL3¥3AT wieA
203 QuN34 SYFDIM
03 A Ulvmid S840
103 N7WNIB S¥3ID e
203 A YNV INYSZINS I NI
P ] lavie

10 03Ivdnee ,H)IIC

W e M A D e A W

£1650991y
29069919%
2032v0282
11650292
26Co9L10Y
111199822
P CLIL2EY
vZELODYEY
€L00vS66Y
v80¥92002
CL10996€Y
L202vse22
90S6060LY
see29€s11
1 s 99
ZyvsI9L0V
SLI8ZGllY
*L1S9LE0Y
L261v2062
PErrIENEY
v55 599 80€

otizelLs?

LE9P6PESET
669€259€Y
05909622
e 192062
06102052
(22441471
£999240€
BlSE99962
SEE8YBLE
€61Lr: 88
$L929226%
£6259992¢€
9SLO99LEY
2€99289¢€ Y
69190 L2¢Y
»es 22942
099L 96 9¢H
12159%€ 8¢
19€%0915%
<99 0%001
1L U291 69
£t0060L29Y
ViLv0f 12
LEHENSTON
(2ZYS 09§
14 7999
645 +9€Q6L
nN7Cey9s t1og

— i W =




- System Development Corporation
\ ( 2 January 1974 3-3 TM-5261/002/00

The above process provided a pool of 11B40 subjects for whom training was needed
and whose education level (8th grade or higher) indicated attainment of the

minimum reading skills required for this training medium.

Preliminary analysis of the 11B40 subject pool indicated that a substantial num-
ber of 11B40 personnel had neither obtained their high school diploma nor met the
5 GED high school equivalency requirements. However, experience with 11B40
personnel during the first 3 weeks of MASSTER Test 122 showed that almost all

of those sazlected from the pool for the test had now met the GED requirements

(only four had not, one of whom had scored very high on the pretest).

Consequently, a subsequent list of Army personnel with GT scores of 78 and above
and an education level of 7th, 8th and 9th grade was developed. All of the

GED subjects excep: three came from this list. Most of these subjects were |
Privates or PFCs, were considerably younger than the 11B40s, and had lower GT
scores than the 11B40s.

There is a probable tendency on the part of the Army to volunteer subjects who

are least important to the operation of the unit or organization. This probably

would have resulted in the subjert pool for this study being more representa-

tive of nonkey personnel in the organization, i.e., personnel at the lower end ;
of the distribution. Therefore, by identifying the subjeci porl in advance, it 3 '
was felt that a better quality of participating subjects would be ensured than

ah a4

were the organization free to send whomever it pleased. An example of this

occurred vhen one of the GED subjects turned out to have 2 vears of college, was

e

not on the selection list, and had been sent to fulfill the required number of

"bodies" for that particular day.

2. Computer Checkout of Course Materials

Prior to the field test, 10 subjects were obtained for a period of 5 wocrkdays
for course checkout. These subjects comprised 113840, 11B20, 11Bl0 and other

E (::T; personnel. Because of system problems, the arrival and use nf these personnel
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were delayed until Wednesday, 22 August 1973. Tharoughout the remainder of the
week a variety of system problems, e.g., not enough storage for student records,
caused computer breakdown or many reatarts, which negated the effective

use of these subjects. On Monday and Tuesday, 27 and 28 August, although system
rerformance improved, many probiems still existed, e.g., urceliable subsystems
communications. An attempt was made to increase the availability period of

the 10 subjects in question, but this was denied by the unit concerned.

SDC, ARJ, TSDG and BRC personnel continued to check out the system and course
materials throughout the week, and by 31 August the system was considered
reliable enough tc start MASSTER Test 122 on schedule.

Despite the limitad opportunity for using personnel for tryout, many valuable

insights were obtained into 11B40 personnel requirements for taking the courses.

For example, one major effort involved updating the courseware to provide ad- . )
ditional specific cues indicating that a response was required and the form -
of that response (e.g., on a multiple-choice question, select a letter). Based

on experience with the 10 subjects, a second major effort was to incorporate

additional unticipated incorrect responses into the course maierials and to

provide specific feedback on why they were wrong.

In addition, it became appareni that on-line pretesting and posttesting of
subjects during the experiment would be impractical, as the average student
test execution time was 30 to 40 minutes. This would have reduced the avail-
able on-line computer time for Al to approximately 3 hours, which was in con-
flict with the 4 hours allocated for the Study and Control Groups. A decision
was made to create paper and pencil tests, designsted Versions A and B, for
each group, {.e., Al, Study and Control. These tests contajined the same test
{tems as thosz incorporated in the on-line pretests and posttests described in
Section 2. (Sample tests are available at the U.S. Army Research Insgtitute

or SDC.) Student executior time as measured by this checkout also gave indica-

tions as to the amount of A! materials that could bc¢ executed by "average"
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students during 4 hours of on-line time. Based upon these execution time

estimates, the structure for the Al courses to be used in the field e¢xperiment
was finalized as follows.

CSW TACTICS GED
LAWL INDIVL (1) DEC1
LAW2 INDIV3 DEC2
LAW3 SQUAD1 (2) DEC3
LAW4 SQUAD2 DEC32
SQUAD21 DECG
SQUAD3
SQUAD31

A short introductory lesson called INTRO was also developed which showed the
types of questions being asked in the ccurses and the various methods of re-

sponding. Refer to Appendix E for a listing of lesson INTRO.

The net effects of these changes were to make the mechanics of taking the
courses simpler for 11B40 personnel so that they could concentrate on the

learning process without the frustrations entaiied !n not knowing how to
communicate with the comnuter.

B. CONDUCT OF THE EXPERIMENT

1. Experimental Design

The experimental design for each of the two MOS portions and the GED portion of
this study is shown in Table 3-1.

—

X o 5 ulY 0 SO b o N % bk e dnenn
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g n g B

(1) The topic "Challenge and Password”" in this iesson vas not used during the
experiment.
(2) Instruction in the lesson concerning "Review of the Organ{zation of a
c Combat Rifle Squad” was not used during the experiment.
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TABLE 3-1. EXPERIMENTAL DESIGN
PRESELECTION preresT | RANDOM SELECTIOND tRamin Toop | INTERVIEW
MOS:
11B40 persorael who Low to Al o = 30 Al Training Yes Yes
are relatively lov Middic C n= 15 No Training Yes No
on MOS Proficiency Range on S n =15 Study Training | Yes No
Subtest for either Pretest
Crew Served Weapons
or Tactics; GT score
of at least 88
(slightly below 8th
Grade Level of 90).
$
GED:* t
11B40 personnel who Low to Al n = 30 Al Training Yes Yes
have not graduated Middle L aws i3 No Training Ves .10
fror high school or Range on S no=~ 13 Study iraining ] Yes )
met high school Pretest
equivalency require-
ments; minimum GT
score of B8. \
{

*Apparently Fort Hood has an extensive GED program and many of the :iFL0 pavs.unel
who expected to be part of the GED portion of the study had alve.i.y 2:t thrir
school cquivglency requirements.

modified during the course of the study to include any Army pericranel who
GT score at or above 78 (slightly below the dull normal level c¢f 803) :2:d an
education level of 7th grade or above.

Therefore, the preaaselection criceria on CED was
800y “5 a
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The AI Group of 30 and the Control and Study Groups of 15 each were selected
to provide the minimum number of subjects required to: (1) thoroughly sample
learner characteristics and reactions to the system; (2) show not only statis-
tically significant differences, should they occur, but also a substantial
supportive set of practical differences; (3) provide scme stability to the
analysis of results by reducing the chance effect of one or twc individuals

who may deviate markedly from the performance of the group as a whole.

While further increases in this minimuin sample size would have been desirable
from a statistical viewpoint, a balence had to be maintained between computer
console availability and total experimental requirements. The above sample
size was considered a good compromise between the two.

2. Initial Planning

The agencies involved in the planning and conduct of the field test were:
U.S. Army Research Institute, Washington, D.C.
U.S. Army Research Institute Field Unit, Fort Hood, Texas

lactical System Develcpment Group (TSDG), CSC, Fort Hood, Tuxas

ARTADS Field Units, Fort Hood, Texas
Headquarters MASSTER, Fort Hood, Texas

System Development Corporation, Santa Monica, Calif.

Planning activities centered around the following areas:
Lomputer {peration
Personnel Suppertt
Physical Facilities
Test Sublects

Test Monitors

Test logistics - transportaticn ¢f students, messing, latrines, etc.
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a. Computer Opevation

The DFVTOS computer facility is a tactical system comprising a CDC 3300 certral

. sl

computer and four CDC 1700 computer RSDTs (Remote Station Data Terminals),

5 cach connected to Zive UIODs (User Input/Output Device). Both the central and
g l remote computers have cryptology equipment attached which encodes and decodes
3 : the mesgsages transmitted. Each UIOD comprises a display station (CRT and key-

board) and an 1BM selectric typewriter for hardcopy output. For the purposes
of this study, »nly the display station was used and the typewriters were :

1 "capped" with the!s field covers.

The central computer, each RSDT and the 20 UIOD CRTs are housed in separate

] vans. (Figure 3-2 depicts the central computer.) Comuunication betweer. the

vans {s by a voice "sqiawk box." Whenever the TOSSOC (Tactical Operations l
System Sector Operaticns Center), a double van which house:s the 20 UIODs, {s ) g
used, a crypto operator is required to be in attendance when the crypto equip- ;

ment {s in use. Use of the crypto equipment {ncreased the cowmunicstion time :
for transmitting and receiving messages and {ncreased rhe aifficulty of resolv- i

ing prublems regarding the communication hardvare and software interfaces of

- e —

the systea,

ARl had responsibiiity lor the PLANIT installation, including renrogramaming of
the central computer and aystem checkout. TSDC (assisted by BRC) was respon-
sible for interfacing the CDC 1700 to accept PLANIT $nputs and outputs and for
aperation of the system. SDC was responsible for computer on-line chechout

of the coursevare. Several factors served tn further confound tha situation:
the PLAL.. Al System vas st{ll {n the developmenta]l stage during the July-

| August 1973 time period; the RSDT hardware and communications interface softwvare
had never been run continuously over a prolonged time period and its reliabilicy
was therefore in question, expeclally with regard to the effect ot ths number of
users (students); #nd the effects of running PLANIT coursevare and maintaining

student records on the system ver a long period of time wers unknown. Each of

the organizations fnvoived requirsi good syster analveis and careful aliocation )

of availadle computer timc, cepecizlly since the activities of sll three agencies

iy SE—— .y
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were taking place durin, the August time frame. Complete checkout of course
materials could not take place until the various parts of the system and their
interfaces were made operational. Unique to this situation was the use of
course materials to check out the various CAl and computer software programs

and their interfaces.

b. Personnel Support

ARI and 1SDG pers:.nel assigned to MASSTER Test 122 included computer operators,

crypto personnel, RSDT persnrnel, TOSSOC personnel, computer programmers (fnclud-
ing Bunker Ramo personnel assigned to TSDC), system analysts, TSDG projzct offi-

cers, scientists and appropriate support personnel. SDC project personnel

completed the test tean.

c. Physica) Facilities

Physical facilities were carefully reviewed. TSDG has only one classroom,
used periodically for briefings and other activities. Moreover, this limited
space ig at the end of a l/4-mile tunnel, wvhich meant a minimum travel time
of 15 minutes each wvay. The use of Portavans placed adjacent tu the T0SSOC
vas considered a better soluzion. Three Portavans were obtained--complete
with lighting, heating and air conditioning--snd located adjacent to the
TUSSUC. Field tables and folding chairs vere then acquired for use within

each Portavan.

These Portavans were used for the [ stests, Study and Control Croup activities,
posttests, and intervieving. They provided for fafrly close control of subject
activity, minimized the time lost going from one phase of the field test to
another, and resulted in a reduction of the number of test monitors required.
Telephone communication betwean the Protavans and TOSSOC facilitated the
smooth scheduling of test subjects into the various test phases within esch

day's activities.

g — —
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d. Test Subjects
s Infantryman. A rigid paper

Test subjects were 11B40 personnel, Light Weapon
pool. Lists of eligible

control was established on personnel in the subject

personnel in the pool were furnished to Headquarters MASSTER and checks made to

st subjects. One of
n the TOSSOC. A short

ting on the computer

ensure that these personnel were the ones reporting as te

the unknowns was how 11B40 personnel would treat the CRTs i

truction sheet was prepared to facilitate get

preliminary ins
INTRO, developed to provide subjects with

and a short introductory lesson,

experience in interacting with the computer. Procedures for handling the

subjects through the various phases of test activities were developed to ensure

that their time was fully eccupied in test activities.

n the pretest and assignment to Al, Study or Control

1he waiting period betwee
offee break, which also provided time for subjects

Groups was designated as a ¢

to peruse personal data on the te-t record sheet in their test folder. This

folder was retained by the subject during the day's activities and showed his

progress through various phases of the test. This served as a control measure

{n that it identified the subject tc the test personnel who, by looking at the

could determine {f the subject was in the right place and
ity, e.g., Version B of the posttest.

test reccrd sheet,

{f he was working on the correct actaiv

¢c. Tes:z Monitors

The test monitors were ¢our NCOs, paygrade E4, who were trained to administer

conduct the Control Group acrivities, and
they took the tests,

and score the pretest and posttest,

monitor the Study Group. During their training process,

took portions of the Al courses, and gensrally served as a checkout group for

n was given to the possible situation

the procedures used. Some consideratio
s of higher ranking NCO test subjects,

of E4 personnel monitoring the activitie
but this was not felt to be a potential problem area.

e
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f. Test Logistics

Test logistics involved: (1) transporting the test subjects from Fori Hood,
main post to the test area at West Fort Hood and return; (2) messing facilities
for the noon meal; and (3) toilet facilities during the day. Arrangements were
made for an Army bus to deliver the students each morning and to return the
students in the afternoon upon coxpletion of test activities. Coffee and water
were provided to the test subjects throughout the day. The noon meal was pro-
vided primarily by the Post Exchange food truck on its regular run to the TSDG
area; the appearance of the truck signaled the noon lunch break. At the morning
briefing, subjects were offered the option of eating at the umess hall at West
Fort Hood. Those few who accepted the offer were transported to the mess area
by private car, driven primarily by test monitor personnel. Toilet facilities

comprised two portable latrines located behind the Portavans.

3. Training of Monitors

Four NCO monitors from the 163rd M.I. Battalion (C) at West Fort Hood were used
throughout the study. These were Sgts. Crane, Rains, Shaw and Skrine. They
arrived, as scheduled, on 4 September 1973 and were briefed on the purpose of
MASSTER Test 122 ard the procedures to be used. The monitors were then used to
test out the prccedures. They filled out the Introductory Form, the Test Data

Questionnaire, took the LAW pretest, and went on-line with the LAW course.

On 5 September, specific monitor assignments were made and the procedures-
introductory form, initial briefing, pretest, scoring, assignment to Sroups,

Al Group activities, Study Group activities, Control Group activities, posttest,
scoring, inteiview and release were dry run several times. Instructions for

use of all materials, forms, and tests were covered.

g
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4. Physical Layout

MASSTER Test 122 was conducted at West Fort Hood in the TSDG area, which is
somewhat removed from other activities conducted at West Fort Hood. The

physical layout is depicted in Figures 3-3 and 3-4. As noted previously,

three Portavans were obtained for MASSTER Test 122. These had windows, electric

lights, air conditioning, electric heating, field desks and folding chairs.
Portavans 1 and 2 had telephone hookups into the Fort Hood exchange; long
distance calls could be received--but not sent--from these phones. Portavan
2 contained the Alpha Dot communication equipment for the Control Group.

Pallets were used to construct walks between Portavans and the parking areas

and roads.

Portavan 1, the headquarters van, was used for scoring tests, interviewing
subjects, and briefing visitors; Portavan 2 for Control Group activities, test
administration, and interviewing subjects; and Portavan 3 for filling out the
Introductory Form, briefing on the study, Study Group activities, test adminis-
traticn, and interviewing subjects,

The AI (CAI) Group activities took place in the TOSSOC van (Figure 3-5).

Students were restricted to the guard post and TOSSOC areas.
Two portable latrines were obtained and serviced weekly.

As described in paragraph 2 above, an Army bus provided subject transportation
from Fort Hood, usually arriving between 0800 and 0830 hours and returning
around 1600 hours. Messing facilities were provided by means of a PX lunch
truck, which usually showed up around 11:15 A.M., or by iransporting students
by private cara to the 163rd M.1. Bn (C) mess hall at West Fort Hood, about

2 miles away.
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Facility Layout for MASSTER Test 122
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E

X X
X X
N X CDC X
\ X 3300 X
X X
X Computer X
Guard X X
\ Post X X
X X
X X
X TOS X
X S0C X
X x| L
X X
X XL
§0.0060666000000000600600000006060000¢4
p -y hl d
PV 1 PV 2 PV 3
‘ 4  § '
HQS Control Study

Figure 3-4. Diagram of the Facility Layout for MASSTER Test 122
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Figure 3-5. TOSSOC Van
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5. Procedures
a. Initial Test Assignment: CSW, Tactics or GED Math

Subjects (maximum of 12) were met on arrival and directed to Portavan 3. They
were asked to fill out the Introductory Form (Figure 3-6), and were then briefed
on the purpose of MASSTER Test 122 (Appendix F contains this orientation brief-
ing). While the briefing was being conducted, student record forms were pulled
(Figure 3-7) and assignment made to one of the three subject areas based upon
MCS Proficiency Subtest Scores for CSW or Tactics (usually the lower of the two)
or, for GED, not having achieved a high school equivalency diploma (as shown on
the student form and in the subject's statements on the Introductory Form). The
appropriate pretest (half Version A and balf Version B) was then pulled and
inserted into the subject's manila folder along with the student record

form.

b. Pretest

After the briefing, the 12 subjects were divided into two groups, six remaining
in Portavan 3, and six going to Portavan 2. The pretests, half Version A and
half Version B, vere administered at this time. Figure 3-8 shows the instruc-
tions provided. Subjects were allowed as much time as they requited to take
the pretest. For each subject, the monitors noted the start time and end time
on the test cover sheet. When finished, subjects were given a coffee break
outside the Portavar. Subjects were not told their pretest scores until after

the day's activities had been completed.

¢. Assignment to Groups: AI, S or C

The pretests were scored {Figure 3-9). Those scoring too high were automatically !
assigned to an XC Group and treatad as other subjects in the Control Group.

The remaining subjects vere assigned at random to the Al, S and C Gvoups by

pulling a slip of paper from a cup aad assigning the subject to th: group

specified on the slip. One stipulation was that there would be a. least five

(sometimes four) Al Group members each day in order to maximize use of computer

g —
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TEST DATA QUESTIONNAIRE

rm

VAL

PR, L Gue /

ScvICz NO. (or SS No.)ff?-ﬂ‘jé >S~

vJu TITLE ,SQ Z:di:(

i N ca ) Van Q/"%%ZA? d//‘zé

PHORE NUMBER fp25™- 22 36

DATE_7 Seof 73
RECORDED BY

MOS zéﬂé AGE RS

ECUCATION & £O
(Grade completed or degree)

Ace you in the USAFI GED
High School Equivalency
Program? Yes No

Figure 3-6.
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Sample Introductory Form
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p |
10 NUMBERS le 57762675 2e 3. LATE: 77 52 { ,
NAMZ: SANMIGUEL JUAN GRACET EQS SSAN: 487762675
PRINARY NOSS 11840 OUTY MOS: 11840 RANKS SGT
GT SCORE: L. C88 2. ECUCATIONT A DATE OF BIRTH: 1 UCT 47
NOS 12 08 UNLITS ADO
MGS &3 11
N> 31 18
MGS o8 18 PHCNE NUMBER:
NOS Tt 8S
. 120
courses CSW  TOTAL TINMES START TImMEs o793  ENC TIME: (278
1057 1598~
MGOULE: NUMBER OF FRAMES: | 135 B
pREs /[ ver: @ 1mes 28 STARY TINES (Of¥ Ea55¥?Lsx
PesTt R0 vers A umes /¢ STARY Tiues /675 m’;rtzx'ue:
croup assteneos (UT) s ¢ MCNETOR 8
LESSON 11 TINES NUMBER COF FRAMES: 1. 2.
LESSON 28 TIMES AUMBER CF FRAMEST 1. 2e
LESSCN 33 TINES NUMSER £F FRAMEST 1, e
LESSON 41 T(nEs NUMBER CF FRAMES: 1, 2. |
LESSON 51 TinEs NUNBER CF FRAMEST 1. 2. |
INTERVIEWS CATEs START TIRES ENO TIMED INTERVIERERS | 3
RECCRDSS HAROCUPYS Catés |
TAPEs TAPE NUMBER: OATES
le o 1.
e S, ..
3. 6o .
Figure 3-7. Sample Student Record Forx
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NAME ! DATE:
SSAN | START TIME:
UNIT. END TIME:
: 1, 2,
4 LAW TEST
. VERSION A
l INSTRUCTIONS :

1, PLEASE ENTER YOUR NAME, SOCIAL SECURITY NUMBER, UNIT
AND DATE AT THE TOP OF THE PAGE,

2, WAIT FOR THE MONITOR TO TELL YOU WHEN TO START. HE
WILL ENTER THE START TIME.

3. LET THE MONITOR KNOW WHEN YOU :VE FINISHZD BY
RAISING YCUR HAND. HE WILL ENTER THE END TIME,

4, vYou WiLL NEED FIGURES 2, 4, 7, 9a THrOUGH 9C TO TAKE

THIS TEST. IF YOU DO NOT HAVE THEM, RAISE YOUR HAND
AND THE MONITOR WILL GIVE THEM TO YGU.

5. WORK AT YOUR OWN PACE AND CHECK YOUR ANSWERS AS YOU GO.

WHEN YOU HAVE COMPLETED PUTTING IN YOUR NAME, SSAN NUMBER, UNIT
AND DATE, AND ARE ReADY TO TAKE THE TEST, LET THE MONITOR KNOW

BY RAISING YOUR HAHND.

Figure 3-8. Sample Pretest lnstructions
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Scoring Tests in Portavan 1
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consoles, and this many Al slips were always included in the cup. S and C

siips, which constituted the remainder of slips in the cup, matched the number

of usable subjects tor that particular day, e.g., if 2 subjects out of 11 for

a particular day were XC subjects, the cup would contain 9 slins broken down to
5 AI, 2 C, and 2 S slips. Assignment of the 9 subjects to the Al, S and C

Groups was on a random basis.

d. Test Period

1.

Al Group. The AI Group was signed in and issued a security briefing
at the guard post, and then taken to the TOSSOC. After assignment to
a console (Figure 3-10), students followed the printed instructions
(Figure 3-11) and logged in with their student ID number, took the
short INTRO lesson to become accustomed to the computer console, and
then took their assigned course--Crew Served Weapons, Tactics or GED
Math. Subjects remained on console until they had completed thsir
course or the time period (average approximately 4 hours on console
for all Al subjects) had elapsed (Figure 3-12). Students logged out
for lunch wvhen the PX truck arrived; after lunch, they logged in again
and resumed where they had left off, They were free to take coffee or
latrine breaks whenever they so desired during the day. Student activi-~
ties were monitored aud logged by the Al Group monitor.

Study Group. The Study Group was sent to Portavan 3 (Figure 3-13) and
giver the instructions and study group materials for their assigned
studyg--'rew Served Wespons, Tactics or GED Math (Appendix G). These
Stndy Group materiasls covered the same lesson areas as those taken by
the Al Group on the computer; however, specific subject matter sreas
anu field manuals or texts giving paragraphs and pagz numbers to bde
studied were cited for Lhe Study Group.

Subjects remained in the Study Group for approximately & houres, which
vas the same smount of time that the Al Group averaged on the computer.
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CRT Conscle in TOSSOC
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IDENTIFY YOURSELF

When you take a break
When asked what course
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N
)
y,
3
Y When you see Type (Exactly as spaced)

LOG IN OR END (Your I.D. - example H2304163)

then press the black SEND Button
ENTER COMMAND GET INTRO - then press the black SEND Button

(Your 1.D, - example H2304163)
then press the black SEND button

JFINISHED - then press the black SEND button

A for Crew Served Weapon (LAW)
B for Tactics
C for GED Math

THEN press the black SEND button

Figure 3-l1. Instructions for Al Group
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Figure 3-12. AI Group Taking Course
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