.; Technical Report 669
) Application of Transfer Forecast Methods

to Armor Training Devices

James H. Harris and Patrick Ford

AD-A172 210

v Human Resources Research Organization -~
N Daniel R. Tufano and Cheri Wiggs
P Army Research Institute
X
» J
2
~ h ~
..
s Training and Simulation Technical Area
4
2 Training Research Laboratory T‘
SEP 24185 |
; W
B
L4
| cl
[~
Q
. () U. S. Army .
Y
) ':J" Research Institute for the Behavioral and Social Sciences ‘
R e *
7 E:" February 1985
ol
: = Approved tor public release; distribution unlimited.
d

86 9 24 018

" AT 0 Y g CY ORI CARA ".' DR N S SR R N G R S R D T A S SR G . & Ty
VSR R e T Y Ry .‘l \‘I‘i‘wﬂ . AT S AN ) ’ " ¥ X ol 2 PRI N T S fFhe B st




U. S. ARMY RESEARCH INSTITUTE
FOR THE BEHAVIORAL AND SOCIAL SCIENCES

[ ™

A Field Operating Agency under the Jurisdiction of the

P

Deputy Chief of Staff for Personnel

;
) L. NEALE COSBY
o EDGAR M. JOHNSON Colonel, IN
t Technical Director Commander
7 e ——
)
] .
Jo Research accomplished under contract
i for the Department of the Army
A
oH
, Human Resources Research Organization
15
'l
iy . .
ﬁ Technical review by
»
' John Boldovici
A Ray Perez
3
X
i
;
N NOTICES
' DISTRIBUTION: Primary distribution of this report has been made by ARI.
Please address correspondence concerning distribution of reports to: Ue.Se
; Army Reseoarch Instlitute for the Behavioral and Soclal Sclences, ATIN:
;: PERI~TST, 5001 Elisenhower Avenue, Alexandria, Virginla 22333,
¢ FINAL DISPOSITION: This report may be destroyed when It {is no \longer
x needed., Please do not return it to the U,5. Army Research Instlitute for
the Behavioral and Social Sclences,
¥
X
o NOTE: The findings In this report are not to be construed as an ofticlal
N Department of the Army position, unless so designated by other authorlized
tJ

documents,

' Az V% Cu X ¥ J L2 d b} I Wy
ALY W S‘i_ ATy ’lv,; l“\‘ tLl W, l,teﬂﬂ

e TR ) L R —u
R RANL S L LA IACLA

| S

D AN L T e ™ " g e sy
KO R A P b XA i A e «-.-‘Sh p"a .el




BLANK PAGES
IN THIS
DOCUMENT
WERE NOT

- FILMED




UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Deta Entered)

* REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
1. REPORT NUMBER 2. GOVY ACCESSION NO.| 3. RECIPIENT'S CATALOG NUMBER
ARI Technical Report 669 10
4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED
Final Report
APPLICATION OF TRANSFER FORECAST METHODS August 1981 - January 1983

TO ARMOR TRAINING DEVICES

6. PERFORMING ORG. REPORT NUMBER

FR-TRD(VA)83-3

7. AUTHOR(s) ®. CONTRACT OR GRANT NUMBER(s)
James H. Harris and Patrick Ford (HumRRO);
. Daniel R. Tufano and Cheri Wiggs (ARI) MDA903-81-C-0345
N
& 9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
% Human Resources Research Organization (HumRRO) AREA & WORK UNIT NUMBERS
1100 S. Washington Street
Aexandria, VA 22314 2Q263744A795
' 11. CONTROLLING OFFICE NAME AN? ADDRESS . 12, REPORT DATE
xj U.S. Army Research Institute for the Behavioral February 1985
QO and Social Sciences T3, NUMBER OF PAGES
5001 Eisenhower Avenue, Alexandria, VA 22333-5600 216
14, MONITORING AGENCY NAME & ADORESS(I{ different from Controlling Office) | 15. SECURITY CLASS. (of thie report)
== Unclassified
1Sa. DECLASS|FtCA'rloufDovaRADmG

SCHEDU

16. DISTRIBUTION STATEMENT (of this Report)

v

Approved for public release; distribution unlimited

5,

o

»

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, it diiterent from Report)

18. SUPPLEMENTARY NOTES

‘vw\-v—.*’ .

Contracting Officer's Representative, Daniel R, Tufano.

19. KEY WORDS (Continue on reverae side If necessary and identily by block number)

L TRAINVICE Predictors
Y Transfer Validation
o Transfer forecast Ratings
Models
Prediction

20. ABSTRACYT (Tentinue en reverse oide i nacoecary and Identify by block number)

The research described in this report was performed as part of the ARI
program to validate and refine TRAINVICE methodology. The specific objectives
were as follows:

1. Determine how reliably subject matter experts can make judgments

needed to compute TRAINVICE estimates.

2. Determine how valid the estimates are.

3. Recommend how TRAINVICE judgments and estimates can be made more

valid, reliable, and efficient.

- DD , kv 1473  €o1mom oF 1 wov 68 18 oRsoLETE

A A A4 Y

T R AAL

UNCLASSIFIED

A i SECUMITY CLASSIFICATION OF THIS PAGE (When Date Entered)

o

PR DALY COTREN AT ERRTNS S
A o e W NI AT R




Technical Report 669 ;,
Application of Transfer Forecast Methods i

to Armor Training Devices 7

James H. Harris and Patrick Ford 9

Human Resources Research Organization ,_f

Daniel R. Tufano and Cheri Wiggs

Army Research Institute ;2

Training and Simulation Technical Area

Robert J. Seidel, Chief :‘:;;g
M
Wt
Ry
Training Research Laboratory »
Harold F. O’Neil, Jr., Director
by
U.S. ARMY RESEARCH INSTITUTE FOR THE BEHAVIORAL AND SOCIAL SCIENCES R
5001 Eisenhower Avenue, Alexandria, Virginia 22333-5600 / '}
Office, Deputy Chief of Staft for Personnel V)
Y
Department of the Army e
v(‘e‘
February 1985
Army Project Number Training and Simulation h:\“"
2Q263744A795 .
e
l".‘
3
]
Approved for public release; distribution unlimited. .:‘:
”
i1 F,
X
HIRIRNST, Y5, 18 3 S i P PR T e P P A I e T e e e et P g A I T WK R S JIP S P S i AT R e ‘f"
' 3 - A ) Wy 0w L 5T, ( s i AP LFY g Wi W X k. ) "\'. % '




ARl Research Reports and Technical Reports are intended for sponsors of
R&D tasks and for other research and military agencies. Any findings ready
for implementation at the time of publication are presented in the last part
of the Brief. Upon completion of a major phase of the task, formal recom-
mendations for official action normally are conveyed to appropriate military
agencies by briefing or Disposition Form.

e
‘ Accession For B

NTTS sl

~

DTI”
P
Uponn s e
Jio IR I W S U
VA v
By .. I,
Distyyovtian/
- kel

- s

iv




ANy

o%e"a"s e b, D g ]

-I-'vrv‘

L

FOREWURD

This report is part of a research,nnngcem by the Army Research Institute
for the Behavioral and Social Sciences’(ARI) to develop analytic tools for es-
timating training device effectiveness. To date, four analytic models under
the heading"TRAINVICE“zhave been developed, but their validity is still in
question because predictor and criterion measurements available for validation
studies are few. The authors of this report were able to get these measure-
ments from transfer-of-training data gathered on four training devices during
the operational testing of an MK-60 gunnery trainer, the Videodisc Integrated
Gunnery Simulator (VIGS). The findings indicate that TRAINVICE scores were
reasonably consistent for each particular model between raters. However, par-
ticular components variables of each model showed 1ow agreement between raters.
The authors suggest that future research on transfer forecast models increase
the reliability of the predictor measures, improve the criterion measurement
environment, and determine the scale properties of the models. <

. :// 4
EDGAR M. JOHNSONR
Technical Director
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APPLICATION OF TRANSFER FORECAST METHODS TO ARMOR TRAINING DEVICES

EXECUTIVE SUMMARY

Requirement:

Forecasting transfer from examinations of device and other training-system
characteristics has been the subject of ARI-sponsored research for several
years. This report is part of an ARI program to develop analytic tools for
estimating training device effectiveness.

Procedure:

Research was performed to assess the reliability and validity of a set of
tools called TRAINVICE. TRAINVICE workbooks were prepared, and the procedures
were applied to four training devices. Empirical data were collected in order
to relate the predictor estimates from TRAINVICE to the criterion measures
(transfer data).

Findings:

The overall TRAINVICE scores were reasonably consistent between raters for
each particular model. However, examining the component variables of each
model shows low agreement for particular classes of variables within models.
These variables require the more subjective judgments.

The results of the data collection indicate the difficulties inherent in
collecting criterion data. The lack of control over the collection yielded
data without variance.

Utilization of Findings:
Future research on transfer forecast models must increase the reliability

of the predictor measures, improve the criterion measurement environment, and
determine the scale properties of the models.

vii
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APPLICATION OF TRANSFER FORECAST METHODS
TO ARMOR TRAINING DEVICES
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This report is part of an Army Research Institute program to develop
analytic tools for estimating training device effectiveness. Research was
performed to assess the reliability and validity of a set of tools called
TRAINVICE. TRAINVICE workbooks were prepared and the procedures applied to
four training devices. Empirical data were collected in order to relate the
predictor estimates from TRAINVICE to the criterion measures. Extensive
information was gathered on how consistently each TRAINVICE version and
sub-scale of each version 1is applied. Problems were uncovered with
app11cation and improved procedures suggested for using the methods.

Background

The training device acquisition process begins when a training need is
identified to support a new weapon system or to solve a training deficiency
for an existing system. During the phase of concept formulation, developers
consider tasks to be trained, trainee characteristics, alternative hardware
configurations, simulation technology, and costs. Several alternative device
concepts may be considered. The acquisition process depends on the cost
level, existence of commercially avajlable devices, developmental risks, and,
for a developing weapon system, the progress of the parent system through its
acquisition process.

In general, data available early in the device acquisition process are
subjective (e.g., judgments of subject matter experts), low in resolution,
and qualitative. These low-quality data are all that are available at the
very time that the technological risks are high (e.g., early decisions may
guide the device to or from high cost alternatives that do or do not use the
technological state of the art). Data available later in the device
acquisition process are more objective, quantitative, and empirical.
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However, even after the production of a device, empirical testing may be
omitted because of prohibitive costs.

The combined cost of empirical research and scarcity of objective data
during the acquisition process press the need for structured, quantifiable
algorithms for predicting the degree to which training on devices and simu-
lators transfers to the actual equipment. Forecasting transfer from examina-
tions of device and other training-system characteristics has been the
subject of ARI-sponsored research for several years. The Army has developed
a family of predictive models known collectively as TRAINVICE. As Tufano and
Evans indicate (1982), these four model. represent "the most ambitious steps
taken to date in the field of analytic evaluation" (p. 2). The original
TRAINVICE model resulted from a review by Wheaton, Rose, Fingerman, Korotkin,
and Holding (1976) of several methods for estimating the effectiveness of
proposed training devices. They found the estimation procedure's generally
inadequate. A new forecast method was proposed (Wheaton, Fingerman, Rose,
and Leonard, 1976) that predicted transfer of training based on the training
variables (tasks, behaviors) and device variables (appropriateness,
efficiency, effectiveness). This model is TRAINVICE I (TVI). As part of an
effort to develop detailed guidance for user application, TVI was modified
(PM-TRADE, 1979) and is referred to as TRAINVICE II (TVII).

Narva (1979) tried to make the transfer prediction more procedural and
easier for Army analysts to use. He divided the procedures into those that
answered three questions about the proposed training device. First, what is
to be represented in the training device? "What" refers to the units of
activity to be trained. Second, why is the unit of activity included? The
reasons are training criticality and training difficulty. Third, how are the
activities to be conveyed by the device, and how are they to be taught? The
ways cover the physical and functional characteristics of the device. The
functional characteristics were adapted from the Training Effectiveness and
Cost Effectiveness Prediction (TECEP) procedure developed by the Navy's
Trafning and Evaluation Group (Braby, Henry, Parris, and Swope, 1975).
Narva's model is TRAINVICE III (TVIII). In an effort to develop a user
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guidebook for applying TVIII, Swezey and Evans made additiona) revisions
. (1980). This approach is referred to as TRAINVICE IV (TVIV).

PR
% - i

W The four models share a common data collection method. As summarized by
“ Tufano and Evans (1982),

This method consists of a structured interrogation of a
subject matter expert. As such, the models place a very
high premium on the judgment of an expert. The method
focuses decision-making on a specific set of issues for
each task or part of a task. In the first of the TRAIN-
VICE models, for example, one of the issues considered
is the similarity between the equipment on a training
. device and that on the operational equipment to perform
o a particular subtask. This issue is further delineated
- into physical! similarity (appearance, location, etc.)
. and functional similarity (amount of information flow
" between the human operator and the controls and
displays) .... The judgments of the subject matter
K. expert and the index of effectiveness rely on many
A assumptions, both theoretical and mathematical in
8 nature. The theoretical assumptions include: (a) what
is being predicted (e.g., a particular measure of
W transfer of training); and (b) which task and equipment
variables have the predictive power to generate such a
measure of effectiveness. The mathematical assumptions
concern: (a) the manner in which all the values are
. combined; and (b) the numerical properties of the rating
> scales used to estimate those values (1982, p. 2)

x

Differences in assumptions are manifested in the models in several
important ways. For example, the mathematical weight of each of the
variables considered in the calculation of the indices are given different
degrees of emphasis in each model. The procedures used to estimate the
values for each component vary considerably from model to model. Moreover,
the procedures used to calculate an index of effectiveness from the variable
values are also very different in each model (Tufano and Evans, 1982, p. 1).
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Opportunities to try out the models, and to use tryout results to revise
the models for improved prediction have, unfortunately, been limited. In
some cases (Wheaton, et. al., 1976), predictor values were reliably estimated
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but the opportunity for criterion data collection was absent. In other cases
(Holman, 1979), the original model was revised without benefit of either
predictor estimation or criterion measurement.

Mainly because of practical.- constraints (i.e., cost, availability of
devices, parent equipment, subjects, and subject matter experts), the cases
in which predictor and criterion measurement occur are few. Investigators
have been forced by practical constraints to await opportunities in which
both prediction and criterion measurement could be accomplished. An
opportunity arose recently during. the operational testing of an MK-60 gunnery
trainer, the Videodisc Integrated Gunnery Simulator (VIGS).

Data were to be collected on transfer as a function of training which
used the VIGS, as well as three alternative training devices. Since
criterion and transfer data were to be collected in any event for training
that used the devices, all that is required to test transfer-forecast models
is to generate reliable estimates of predictor dimensions, and combine the
estimates as prescribed by the models to generate transfer forecasts.

Objectives

The research described in this report was performed as part of the ARI
program to validate and refine TRAINVICE methodology. The specific
objectives were to: )

(1) Determine how reliably subject matter experts (SME) can make the

(2)
(3)

Judgments

Determine

Recommend
reliable,

needed to compute TRAINVICE estimates.
how valid the estimates are.

how TRAINVICE judgments and estimates can be made more
valid, and efficient.




METHOD-PREDICTORS

Four tasks were performed to determine how relijably SME make judgments
needed to compute TRAINVICE estimates. The four tasks were (1) select
devices, (2) select gunnery engagement, (3) prepare workbooks, and (4)
perform ratings.

o e e e w2

Select Devices

Four Armor gunnery training devices were selected and each model was
applied. The devices were the MK-60 Gunnery Trainer (VIGS), the
burst-on-target (BOT) trainer; the M55 laser tank gunnery trainer; and the
subcaliber 5.56mm Brewster device (BRW).

MK-60 Gunnery Trainer (VIGS)

The MK-60 is a portable electronic training device designed to provide
soldiers with realistic and effective target engagement skills training for
both novice and experienced gunners. The trainer combines video disc and
microcomputer technologies. The gunner sées targets through an optical
system that combines the image with a projected reticle, tracks the target
and fires. Computer generated graphics display hits, misses, and tracers in
the gunner's sight-picture and an external monitor. Performance is assessed
by the microcomputer and feedback given to the gunner on a black and white
scorecard CRT at the gunner's console.

e e

Burst-on-Target-Trainer (BOT)

\ The BOT uses simulated tank turret controls and a gunner's sight for
} operation. The trainer provides a target and reticle which move with respect
. to each other when the controls are actuated. The targets are various 35mm
color slide transparencies of enemy tanks or vehicles and projected into the
" sight picture by a standard carousel projector mounted within the trainer.

When the gunner is on target and fires the main gun, a flash of laser light
simulates the round burst. The instructor can view the scene and has
independent control of the burst position to simulate various trajectories.

.....................
.........................
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M55 Laser Tank Gunnery Trainer

The M55 trainer is installed in the M60Al's M73/M219 machine gun mount.

Each time the main gun is fired, the simulator provides a single burst of red
light, visible through the optics. This lets the gunner accurately determine
how well he is laying his gun sighfs and tracking the target. In addition, a
supervising scorer can observe how accurately and proficiently the gunner is
operating the tank's main weapon system. The trainer is used specifically to
train on the proper techniques of:

o laying sights on a target

o tracking a target

o firing the gun

o visually adjusting the lay of the weapon on a target.

Subcaliber 5.56mm Brewster Device (BRW) ,

The BRW is a mounting device which permits use of the M16 rifle or M55
laser for subcaliber firing at reduced range. The device is wused in
conjunction with the scaled range target system and is wired to the control
firing circuit and fired by the gunner's firing trigger. ‘

Select Gunnery Engagement

A primary consideration during the planning phase of this project was to

.prevent the amount of material to be rated from overshadowing the issue of

interest--the validity of the TRAINVICE models. For this reason, only one
gunnery engagement task with its appropriate subtasks, controls, displays,

" knowledges, and skills was selected to be rated for each TRAINVICE model.

A stationary firing tank, moving target tank, precision-periscope
engagement was selected. Four behaviors for a direct fire engagement using
BOT were added to the eight gunner behaviors for that engagement. These four
behaviors were derived from FM17-12, Tank Gunnery. Thus, the criterion

gunnery engagement contains 12 analytically derived behavioral elements which
are the subtasks in TVI and the task elements in TVII. The gunnery
engagement with behavioral elements is shown at Figure




IDOC JOB OBJECTIVE 56
PLUS BOT

Precision, periscope, stationary firing tank, moving tank target
(1200-1600) meters), SABOT, direct fire adjustment (BOT)

i GUNNER BEHAVIORAL ELEMENTS
fe]
1. Gunner indexes ammunition.
» 2. Gunner turns on main gun switch.
b 3. Gunner announces IDENTIFIED. :
v 4. Gunner applies lead in direction of target apparent
v motion.
i 5. Gunner lays crosshair 1leadline at center of target
vulnerability.
o 6. Gunner makes final precise lay.
:g 7. Gunner announces ON THE WAY.
N 8. Gunner fires main gun.
N 9. Gunner announces sensing and BOT.
i 10. Gunner relays (BOT).
' 11. Gunner announces ON THE WAY (BOT).
o 12. Gunner fires main gun (BOT).
-
i& The gunnery engagement and gunner behaviors come from two sources,
L]

1. Boldovici, J.A. (HumRRO), Boycan, G.G. (ARI), Fingerman and
Wheaton (AIR). M60A1A0S Tank”™ Gunnery Data Handbook, ARI
Technical Report TR=79-A7, March, 1979.

i

SRR

.
«
.

2. US Army, FM17-12, Tank Gunnery. March, 1977.

e 5. 50

Figure 1. Gunnery Engagement
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The controls and displays were derived for each behavioral element using
the following basic guidelines: A control is something the operator acts on;
a display is something that provides information to the operator so that he
can act on a control. The analysis yielded six controls (e.g., main gun
switch, Gunner's control handles) and seven displays (e.g., main gun switch
light, reticle). The set of controls and displays is presented in Figure 2.

The knowledge and skills were derived for each behavioral element as
follows: Knowledges and skills are the mental and motor components of the
behavioral elements that have special requirements for minimum performance.
Any knowledge or skill that could be learned or performed simply in response
to verbal or written instructions was not identified as a knowledge or skill
here. For example, "knows location of ammunition selector handle" is not a
knowledge component for the behavioral element “Gunner indexes ammunition,"”
since soldiers would remember the location after a single showing. Eleven
knowledges (e.g., knows number of lead lines for ammunition types) and four
skills (e.g., is able to estimate speed of target) were identified. They are
listed in Figure 2. The controls, displays, knowledges, and skills
associated with each behavioral element are given in Figure 3.

Prepare Workbooks

In preparing to apply the various models, procedures were extracted from
reports describing TYI (Wheaton, et al., 1976), TVII (PM-TRADE, 1979), and
TVIV (Swezey and Evans, 1980) for rating devices. Three workbooks were
prepared from the extracted procedures. The intent of the workbooks was to
enable raters to make Jjudgments about a deyice in terms of the model
component without being distracted by other material presented in the
descriptive reports.

The TVIII (Narva, 1979) model is almost identical with TVIV regarding
the variables or model components considered and in the procedures used to
estimate these variables. For that reason, a workbook was prepared and
ratings made for TVIV; these data were then used to calculate TRAINVICE
scores for both TVIII and TVIV. The three models for which workbooks were
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CONTROLS

Ammunition selector handle.
Main gqun switch.

Microphone

Gunner's control handles.
Magnetic brake palm switches.
Firing triggers.

DISPLAYS

tarphones.

Ammunition display window.

Main gun switch light.

M-32 sight (eyepiece, headrest, 8X magnification).
Moving target.

Reticle.

Burst of main gun round.

KNOWLEDGES

Knows procedure to index ammunition (including when to index ammunition).
Knows that saying IDENTIFIED is response to TC saying GUNNER, (AMMO TYPE),
(TARGET TYPE) and Gunner seeing the target.

Knows number of leadlines for ammunition types.

Knows number of leadlines for speed of target.

Kno¥: c;osshair leadline is placed on target's center of mass (with lead
appiied).

Knows that saying ON THE WAY is response to crosshair leadline being on
target's center of mass, TC saying FIRE, and Loader saying UP.

Knows that sensing is mental notation of the point in the sight reticle
where burst of round appears as it passes, strikes short of, or hits the
target.

Knows there are three deflection sensings (LEFT, RIGHT, LINE) and four
range sensings (SHORT, OVER, DOUBTFUL, TARGET).

Knows that saying BOT is response to sensing round.

KioKnows to move point of sight reticle by most direct route from where burst

of round appears to target's center of mass.

K11Knows that saying ON THE WAY is response to point of sight reticle where

S1
S2
S3
S4

burst of round appears being on target's certer of mass and Loader saying
up.

SKILLS

Is able to distinguish between targets and friendlies.
Is able to estimate speed of target.

Is able to maintain smooth track.

Is able to sense rounds.

Figure 2. Controls (C), Displays (D), Knowledges (D), and Skills (S)




1. GUNNER INDEXES AMMUNITION
C; Ammunition selector handle.
D; Earphones (GUNNER, SABOT, MOVING TANK).
D2 Ammunition display window.
K1 Knows procedure to index ammunition (including when to index
ammunition).

2.  GUNNER TURNS ON MAIN GUN SWITCH
Co Main gun switch.
D) Earphones (GUNNER, SABOT, MOVING TANK).
D3 Main gun switch light.

‘e o ey
ke R

N
Folll. o

3. GUNNER ANNOUNCES IDENTIFIED

“ C3 Microphone (IDENTIFIED).

! D; Earphones (GUNNER, SABOT, MOVING TANK). :

N Dg M-32 sight (eyepiece, headrest, 8X magnifiéation).

¥ Dg Moving target.

- K2 Knows that saying IDENTIFIED is response to TC saying GUNNER, ( AMMO
TYPE), (TARGET TYPE) and Gunner seeing the target. '

) Sy Is able to distinguish between targets and friendlies.

B i

2

o 4. GUNNER APPLIES LEAD

C4 Gunner's control handles.

Cg Magnetic brake palm switches.

Dg M-32 sight.

Dg Reticle,

Dg Moving target.

K3 Knows number of leadlines for ammunition types.
K4 Knows number of leadlines for speed of target.
Sz Is able to estimate speed of target.

" S3 Is able to maintain smooth track.

K N > o e e
X W WS

o

5. - GUNNER LAYS CROSSHAIR LEADLINE
C4 Gunner's control handles.
Cs Magnetic brake palm switches,
W Dg M-32 sight.
& Dg Reticle.
N Ds Moving target.
R K5 Knows crosshair leadline is placed on target's center of mass (with
- lead applied).
S3 Is able to maintain smooth track

Figure 3. Controls (C), Displays (D), Knowledges (K), and Skills (S) for
Behavioral Elements.
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GUNNER MAKES FINAL PRECISE LAY

C4 Gunner's control handles.

Cg Magnetic brake palm switches.

Dg M-32 sight.

Dg Reticle.

Ds Moving target.

Ks Knows crosshair leadline is placed on target's center of mass (with
lead applied).

S3 Is able to maintafn smooth track.

GUNNER ANNOUNCES ON THE WAY

C3 Microphone (ON THE WAY),

C4 Gunner's control handles.

Cgs Magnetic brake palm switches.

D; Earphones (UP, FIRE).

Dg M-32 sight.

Dg Moving target.

D¢ Reticle.

Ke Knows that saying ON THE WAY is response to crosshair leadline being
on target's center of mass, TC saying FIRE, and Loader saying UP.

S3 Is able to maintain smooth track. |

GUNNER FIRES MAIN GUN

C4 Gunner's control handles.

Cg Magnetic brake palm switches.

Ce Firing triggers.

Dg M-32 sight.

Dgs. Moving target.

Dg Reticle.

S3 Is able to maintain smooth track.

GUNNER ANNOUNCES SENSING AND BOT

Dg M-32 sight.

C4 Gunner's control handles.

Cs Magnetic brake palm switches.

C3 Microphone (ON THE WAY).

D¢ Reticle.

Ds Moving target.

D7 Burst of main gun round.

K7 Knows that sensing is mental notation of the point in the sight
reticle where burst of round appears as it passes, strikes short of,
or hits the target.

Kg Knows there are three deflection sensings (LEFT, RIGHT, LINE) and
four range sensings (SHORT, OVER, DOUBTFUL, TARGET).

Kg Knows that saying BOT is response to sensing round.

Sq4 Is able to sense rounds.

Figure 3. Controls (C), Displays (D), Knowledges (K), and Skills (S) for

Behavioral Elements (Contirued).
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v 10. GUNNER RELAYS (BOT)

C4 Gunner's control handles.

Cg Magnetic brake palm switches.

B Dg M-32 sight.

D Ds Moving target.

o Dg Reticle.

D7 Burst of main gun round.

KioKnows to move point of sight reticle by most direct route from where
burst of round appears to target's center of mass.

; Sz 1Is able to estimate speed of target.

S3 Is able to maintain smooth track.

By 11. GUNNER ANNOUNCES ON THE WAY (BOT)
C3 Microphone (ON THE WAY).
C4 Gunner's control handles.
Cs Magnetic brake palm switches.
5 D; Earphones (UP, FIRE).
J Dg M-32 sight.
Qv Dg Moving target.
" Dg Reticle.
K1 Knows that saying ON THE WAY is response to point of sighh reticle
"y where burst of round appears being on target's center of mass and
7 Loader saying UP.
»é S3 Is able to maintain smooth track.
!

12, GUNNER FIRES MAIN GUN (BOT)
C4 Gunner's control handles.
Cs Magnetic brake palm switches.
Ce Firing triggers.

>, Dy M-32 sight.
W Dg Moving target.
o D¢ Reticle.
S3 Is able to maintain smooth track.
v
3
N
>
¥ Figure 3. Controls (C), Displays (D), Knowledges (K), and Skills (S) for
; Behavioral Elements (Continued).
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prepared involve several general types of preparatory analyses; these

analyses are shown in Table 1, The reader is referred to Tufano and Evans
(1982) for a thorough discussion of the preparatory analyses and model
variables. A description of the preparation of the workbooks follows.

Prepare Workbook for TVI

The details for procedures and assumptions were increased and the rating
procedures and instructions were geared to military raters. The workbook
with subtasks, controls, displays, skills, and knowledges appropriately
entered is presented in Appendix A. Following are the specific revisions or
recommended revisions.

Physical similarity analysis (PSA). The PSA judges how well displays
and controls are represented in the training device. The instruction to base
the assessment on physical similarity and ignore amount and quality of infor-
mation was moved from the definition of rating scale value 3 to the general
instructions since it seemed to apply to all ratings. Also, the reference to
"jnd" was deleted.

Functional similarity analysis (FSA). The FSA determines the informa-
tion processes of the operator (type, amount, and direction of information)
for each display and control and then compares the information requirements

in the device to those in the operational equipment. The approach recom-
mended for this analysis is considerably different from the Wheaton, et al.
(1976) pfocedures. The .revision was driven by the requirement for the rater
to understand how to estimate the number of alternatives for a control or
display. This seemed essential to enable later examination of the reli-
ability of the analysis. The instructions were modified so that the rater
determined the number of alternatives that the display or control under
consideration could assume. This procedure was further modified by requiring
the rater to determine whether the operator acts on the same amount of
information for a control or display in the same way for both the operational
and the training situation.

13
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Learning deficit analysis (LDA). In TVI, the LDA determines the dif-
ference between the trainees' repertory of skills and knowledges and the
level required to perform a subtask. In TVII, the LDA estimates how much the
trainees have to 1learn, weighted by the time required to train them.
TRAINVICE IV assesses the degree of proficiency required and the learning
difficulty of each skill. The definitions for Repertory Scale appeared to
refer too much to amount and type of training. The typical soldier described
for the raters was a high school graduate in Armor OSUT who has completed the
common soldier and tank driver blocks of instruction and was about to enter
the gunnery phase of training. In this case, soldiers will not have received

any training on any of the knowledges or skills, but they may have various
levels of proficiency on the skills. For example, the typical soldier would
probably be able to estimate one second "completely and accurately without
supervision" (part of the definition for a score of 4). But he would not
have received skill training on estimating (the remainder of that defini-
tion). Raters then could logically assign anything from a 0 to a 4 depending
on whether they focus on level of proficiency or amount and type of train-
ing. The amount and type of training received was deleted from the
definitions.

The Criterion Scale definitions seemed to be oriented toward describing
the status of an imperfectly trained solider. Again, the focus needed to be
on the requirements of the criterion task (hit moving target) rather than on
the type of training received or the amount of further training required.
For example, statements such as "“needs more practice under supervision" may
divert raters from the task requirements to the quality of an unspecified
training program, The scale value defintions were revised to focus on
knowledge or skill requirements of the criterion task.

Training techniques analysis (TTA). The purpose of the TTA is to
establish how well a device implements established learning principles. This
is done by using TECEP categories to determine task categories and rate how
well the device implements the associated TECEP learning guidelines (from a
"-3" which infers violation of a principle to a "3" which infers optimal
implementation). The rater 1identifies the lowest rating of each task

15
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category and then averages and scales these scores to yield a "T" score
between "0" and "1".

The procedures associated with this analysis were not clear in
specifying when the rater should rate the principles for each task category.
That is, should the rater rate every category or should the rater first
determine which principles are relevant to the subtasks being rated.
Determining the relevant principles before rating appeared to be more
reasonable in that a principle may be more relevant to some subtasks but not
others. For instance, the mnemonic to apply to adjusting lead to compensate
for motion in the firing tank is not apparent. But the lack of apparent
relevance does not affect the comparative effectiveness of a device. This
can be a problem because the model only incorporates the lowest rating in a
cell. An irrelevant principle would wash out any positive applications of
learning principles. '

Despite this theoretical drawback, the instructions call for rating each
principle in each cell. The main reason for that instruction is the defini-~
tion of zero in the scale. One reason for a zero is that the principle is
irrelevant. That implies that there is no screening for relevance. A more
basic problem relates to the purpose of the analysis. Research Memorandum
76-16 (Wheaton, et al.) states that the purpose is to tell the incremented
training value that a specific device possesses over operational equipment
(p. 39). However, the procedure makes no.reference to operational equip-
ment. The Memorandum later recommends an approach which assigns the zero
point to the operational equipment and rates each device in terms of gain or
decrease compared with that equipment (p. 43). Such a modification would
also resolve the relevance problem. This approach, if adopted, would
probably require use of the average score rather than the lowest score.

Two recommendations are presented for revisions to the training
techniques analysis procedure. They are:

1. Rework the scale to compare devices' application of
principles with operational equipment's application of
principles; or,

16
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2. Continue with current procedures but have raters screen
principles 1in each relevant cell to identify the
principles that apply to the subtask. Eliminate
"inapplicable or irrelevant" from the definition for
zero,

Prepare Workbook for TVII

The main confusion with TVII instructions related to unique elements and
controls. A device is supposed to be penalized for task elements and
controls that are "unique to the device but not needed." The materials (PM-
TRADE, 1979) give no examples. Since the analysis proceeds by task, the most
likely interpretation is to penalize features that are unrelated to the task
being considered. By a strict interpretation, the ability to show motion,
for example, would be unique for the task "engage stationary targets." But
the scope of a task is often arbitrary. In this case the task could just as
easily be "fire main gun" in which case the ability to show motioh would not
be a unique element. The instructions therefore call for considering an
element unique if it is unrelated to entry-level gunnery. The rating sheets
were modified so that raters would 1list what they considered to be unique
elements. The TVII Workbook is in Appendix B.

Prepare Workbook for TVIV

The problems with TVIV related to the definitions for Training Profi-
ciency and Learning Difficulty. The confusion stemmed from the definitions
for the scale values. Training Proficiency is supposed to describe the
ability of the soldier that the system requires. But the definitions refer
primarily to the amount or quality of training received. When the system
requirements are mentioned, the context is illogical: A rater gives a 1 when
the system would require only a limited knowledge and would be seriously
degraded by limited knowledge. Raters with a criterion referenced attitude
would have trouble telling the difference between a minimally competent and
an adequate skill, particularly when system requirements are being asked

17




for. Similarly, the definition of expert-level skill is also not consonant
with the purpose. The following scale value definitions are recommended:

Rating Definition

1 Should have skill of knowledge equivalent to briefing on
knowledge or one performance of skill. System will
tolerate frequent errors.

Should have skill or knowledge equivalent to briefing
and some practice, but does not need to be able to
apply knowledge or skill without error. System will
tolerate occasional errors.

Should be able to apply skill or knowledge under most
conditions without hesitation. System will tolerate
infrequent errors.

Should be able to apply skill or knowledge under all
conditions without hesitation. System will not tolerate
errors.

The Learning Difficulty definitions may depend too much on maintaining

rather than acquiring proficiency. Also it 1is not <clear whether
“instruction” in 2, 3, and 4 is intended to be limited to description or
includes hands-on practice. Appendix C is the TVIV Workbook.

Perform Ratings

The ratings were made by two independent raters. The first rater
applied each TRAINVICE model to all four devices; the second rater applied
TRAINVICE II, III, and IV to all four devices and TVI to the VIGS only. The
rating design is shown in Figure 4., Each rater familiarized himself with the
VIGS device by practicing a prescribed sequence of engagements until each
felt confident enough to do the ratings. The two raters were familiar with
the remaining three devices through other projects and refreshed their
memories by reviewing the particular descriptions in DA Pam 310-12 (1976).




o Device Model VIGS BOT M55 BRW

TV-1 Rater 1 Rater 1 Rater 1 Rater 1
Rater 2 -~ -- --
b
o Tv=-11 Rater 1 Rater 1 Rater 1 Rater 1
:' Rater 2 Rater 2 Rater 2 Rater 2
)
Tv-111 Rater 1 Rater 1 Rater 1 Rater 1

Rater 2 Rater 2 Rater 2 Rater 2

TP AR

TV-1V Rater 1 Rater 1 Rater 1 Rater 1
Rater 2 Rater 2 Rater 2 Rater 2

A

>

N

e

Figure 4. Rating design for TRAINVICE Workbooks
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RESULTS-PREDICTORS

" The overall TRAINVICE scores computed for raters 1 and 2 are in
§3 Table 2. The scores that each model assigns vary greatly. This generates
ﬁi questions concerning what relationship a value for a particular model has
g when compared to a second model on the same training device. For example,

: rater 1 applying TVI awards the VIGS device .34, but the same rater using
2 TVII awards the VIGS .90. Of particular concern is the difference between
o TVIII and TVIV., The scores assigned by each of the models are quite dif-

ORI
= oS

ferent from one another (e.g., where the two raters using TVIII assign a .38
- and .41 for the VIGS device, the TVIV scores are .67 and .74). However, the
A data recorded in the workbooks for these two devices are identical. The only
difference between the two models is in the equation each one uses. Further-

2 more, the TVYIV scores for the last two devices (M55 and BRW) differ greatly
. between the raters whereas for TVIII both raters' scores are almost identi-
} cal. Again, since the only difference between the two models is the equation
.: each uses, these results raise some interesting questions about the equations
::' each of the four models uses to produce a “prediction value." The issue of
" the relationships of values from one model compared to another model is
': presented in the Discussion section.

2,

“ Although the actual scores which each TRAINVICE model assigns are dif-
PN ferent, the rank order of these scores produces a fairly consistent pattern.
%? Figure 5 illustrates this by displaying each of the TRAINVICE scores in
(E relation to one another for each rater. Figure 6 compares the pattern of the
3 TRAINVICE scores for each rater (with the exception of TVI in which only
v rater 1 completed the analysis). In general, the patterns of the scores are
.5 similar between the raters. In fact, the actual TRAINVICE scores (presented
% in Table 2) are not considerably different between raters (with the exception
; of TVIV on the M55 and BRW devices).

) There was a high degree of agreement among the predictions generated by
;i the four TRAINVICE models, for each of the raters. The statistic used to re-
B flect this multiple correlation was Kendall's Coefficient of Concordance (W)
B!

:
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(Siegel, 1956) which took into account the rank ordering of each model's
predictions across the four training devices in question. For rater 1, W =
.85 (p < .01). Since rater 2 had only applied TVII, TVIII, and TVIV to all
four devices, his coefficient of concordance (.63) was less reliable; p <
.15. The immediate implication of these results is that perhaps the simplest
prediction method (TVII) is the one to use since its predictions agree with
the more complicated methods.

Since inter-rater agreement was high for the TRAINVICE indices, we

.wanted to see if the raters agreed consistently throughout the rating

procedure. There are two reasons for this: (1) If the raters are not
agreeing, then an analysis of rater-agreement will pinpoint areas in the
model that need to be more specific in defining their rating criteria; and
(2) If the raters are not agreeing, then one must question whether the
TRAINVICE model is producing an accurate measure. !

To indicate the extent to which raters produced similar ratings, a
simple "percent-agreement" score was computed for each of the component
variables of each TRAINVICE model. These are displayed in Table 3. Tufano
and Evans (1982) designed the framework of this table to show the
commonalities among the four models in terms of their various analyses. In
observing the rater agreement within these variables, particular areas have
produced consistent degrees of rater agreement across all of the TRAINVICE
models. Specifically, 1in the coverage of commonality analysis, rater
agreements are generally 80-100%2. In the learning and training technique
analysis, rater agreements are generally below 50%.
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METHOD-DATA COLLECTION

The data collection plan was to give a set of Armor OSUT soldiers
specific opportunities to practice gunnery tasks on the VIGS rather than the
normal OSUT gunnery training. Their subsequent dry fire performance with the
M55 laser on two engagements each from Tank Tables II (night) and III (night)
would be compared with the performance of another set of Armor OSUT soldiers
who had normal OSUT gunnery training and no practice on the VIGS. Perform-
ance of each group would also be compared with performance predicted by
TRAINVICE ratings. The VIGS training was presented at two levels of
intensity, a high and low level.

Subjects !

Twenty-nine soldiers from one OSUT company and 28 from another partici-
pated. They were represented in three groups, as follows:

Normal OSUT
Compan Gunner Low VIGS High VIGS
Lompany =~ _Gunnery = _Low Vihy = _Nigh ViG>
B41 10 ' 10 9
D21 9 10 9

Training Method

~Subjects in the high and low level training groups were given training
as described in Hoffman and Melching (1982). ;;sentia11y. the two levels of
VIGS training were substituted for a portion of regular OSUT training on the
M55 laser. The high group was administered two VIGS trafning modules; the
Tow group, was administered one module.

Module 1 training on the MK60 for both high and low level groups
occurred during week ten of training. It was substituted for approximately
eight hours of the time normally devoted to training on Tank Tables I, II,
and 111 (Day Fire) using the M55 laser mounted on turret trainers. Subjects
who were assigned to high level training returned two weeks later for Module
2 training. The training module was scheduled for five hours and occurred
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immediately after subjects had received their .22 caliber Brewster device
exercises. All groups had training on the burst-on-target (BOT) trainer.

A list of the engagements on the VIGS is shown in Table 4. A sample
training module used by Hoffman an@ Melching (1982) is presented as Figure 7.

Testing Method

A1l subjects fired Tank Tables II (night) and IIl (night). The
description of Tank Table II (night) is as follows:

Task: Employ BOT method of adjustment (Engagements 1 and 4)

Conditions: Using a sub-caliber (laser) device, the Gunner will
adjust fire from a first round miss, using BOT method of adjustment.
Gunner fire at stationary targets from a stationary tank under Whi te
1ight or IR.

Standards: Gunner must hit target with second round and use correct
adjustment techniques to qualify on Table II (night).

Equipment Set-up: An elevation error is induced into the computer
to cause a first round miss requiring fire adjustment.

The description of Tank Table III (night) is as follows:

Task: Employ BOT method of adjustment (quagements 1 and 3).

Conditions: Using a sub-caliber (laser) device, the Gunner will
adjust Tire from a first round miss, using BOT method of adjustment.
Gunner will fire at moving targets from a stationary tank under white
1ight or IR.

Standards: Gunner must hit targets with second round and use correct
adjustment techniques to qualify on Table III (night).

Equipment Set-up: An elevation error is induced into the computer
to cause a first round miss requiring fire adjustment.
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TABLE 4
“ TARGET CHARACTERISTICS AND AMMUNITION IN THE 20 VIGS ENGAGEMENTS

s
0 Target Target Target Target
o Type Range Movement Cover Ammo
;" Tank 456 Closing No HEAT
X Tank 500 Closing No HEAT
i Tank 1000 Closing No HEAT
' Tank 1030 Closing No APDS
; APC 800 Closing : No HEP
- - Tank 500 Crossing No REAT
b Tank 1000 Crossing No APDS
.. Tank 406 Closing Yes APDS
l Tank 588 Closing Yes APDS
2 2 Tanks 456 Closing No HEAT
' APCk 1326 Crossing No HEAT
2 Tanks 1400 Closing No APDS
b APCk 1130 Crossing No HEP
. Tank 1200 Crossing No HEAT
. Tank 1130 Closing Yes HEAT
- Tank 500 Crossing Yes APDS
: Tank 1430 Crossing No APDS
) 2 Tanks 1230 Crossing No HEAT
h Tank 1300 Crossing Yes HEAT
2 Tanks 1230 Crossing No HEAT
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i Module 1

= MK60 VIDEODISC SIMULATOR
GUNNERY TRAINING

e
. Partial Substitute for Lesson Plan GCO50
y MK60 Training in Lieu of TANK TABLES I, II, and III (Day)
;5, A. Administrative Instructions:
R
2 1. When training will be given: During time Tank Tables I, II, and III
N (Day) training is normally given.
2. Training location: SK Hall

) 3. Who will be trained: Sixteen (16) men, 8 from 2 platoons. List of
i: selected personnel will be provided by ARI R&D Coordinator.

Y 4., Instructors: Four (4) Assistant Instructors/Tank Commanders

" (AI/TC), one for each MK60 device. '
1§
'™ 5. Training Aids:
] (a) Four MK60 simulators, regular and BOT floppy discs, and

‘ videodisc.
. (b) Practice Monitor Forms.
N
;: 6. References:
‘l
¥ (a) FM 17-12 w/changes 1 and 2
(b) FM 17-12-2 w/changes 1 and 2
(c) Lesson Plan GCO50

X (d) MK60 Gunnery Trainer Operator's Manual
o (e) Training Objectives and Videodisc Specifications for use with
2 the Perceptronics Videodisc Gunnery Simulator, ARI/HumRRO,
4 . January 1882.

: B. Training Objectives:
a TASK: Perform the steps required of the M60Al tank gunner using the
"y MK60 simulator.

,

- CONDITIONS: Given a functioning MK60 simulator, standard and BOT floppy
17, discs, MK60 ki1l zone set at 100%, and the twenty-problem
2. videodisc.

j STANDARDS: Achieve the level of performance stated below for each

) intermediate objective.
? Figure 7. Sample Training Module

{ ]
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Each soldier was permitted two rounds for each engagement. As noted,

the lesson plan requires the Tank Commander to induce an elevation error into

the computer. The purpose of inducing the error is to cause a first-round

miss so the soldier will be required to apply the BOT method of adjustment
for the second round.

Tank Commanders scored for each engagement YES or NO for the following
behavioral elements corresponding to the task "hit moving target":

1.

W 0~ O v & W N
.

—
o
.

Correct ammunition indexed.

Main gun switch on.

Announces identified.

Correct lead (only for the two Table III moving target engagements).
Announces on the way.

Hits.

Senses - BOT.
Re-lays.

Announces on the way.
Hits.

Figure 8 is a sample score sheet.
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RESULTS-DATA COLLECTION

Table 5 is the raw data for all behavioral elements for each Company
(B41 and D21). “Lead"” scores were not collected on tank gunnery Table II
since stationary tank-stationary target engagements require no lead. The raw
data for selected behavioral elements were combined by companies (but kept
separate by gunnery Table) and converted to percents (Table 6). The percent
YES for these behavioral elements is shown on the graph at Figure 9. Other
behavioral elements were not examined as they appear on inspection of the raw
data to be successfully performed by all three groups. The elements examined
and not examined are:

Examined Not Examined
Leads Index ammo
Hits Main gun on
Senses-BOT Say “"ldentified"
Re-lays Say "On the Way"
Hits Say "On the Way"

The TRAINVICE scores computed earlier for rater 1 are below. Since TVI
ratings were incomplete for rater 2, his ratings were not used in the
comparison. One would expect the normal OSUT gunnery group, with the benefit
of M55 laser day firing, to do better on the M55 laser night firing than
either the low VIGS or high VIGS which did not have M55 laser day firing.
That, at least, is what the TRAINVICE scores predict. That did not happen
across the board (see Figure 9). Only on "Leads," did the normal OSUT
training group perform more successfully than the High- and Low-VIGS groups.

VIGS BOT M55 BRW
VI .34 .21 .51 .51
TVIII .90 .82 .98 .98
TVIV .67 .58 1,00 1.00
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In all other cases, except Re-Lays (Tank Gunner Table II) and Hits
(first round, Tank Gunnery Table IIl), the normal OSUT training group did
better than only one of the VIGS groups (usually the High group). On Re-Lays
(Tank Gunnery Table II) and Hits (first tround, Tank Gunnery Table III), both
the high and low-VIGS groups did better than the normal OSUT training group.

The low-VIGS group tended to perform better than the high-VIGS group.
An exception to this is that the high group did better than the low group on
both first and second round hits on Tank Gunnery Table III.
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DISCUSSION

. With the exception of TVIV scores on M55 and BRW the TRAINVICE scores
‘ were not considerably different between raters 1 and 2 (see Table 2). Since
two independent raters produced similar results, one could assume that the
TRAINVICE indices are reliable measures. However, in observing the component
' variables of each TRAINVICE model it was found that inter-rater agreement was

¥ actually low for particular classes of variables within each of the models;
' specifically, the learning and training technique variables (see Table 3).
N These classes of variables require the rater to use more subjective judgment
M than the coverage requirement, commonality, and physical/functional
Q similarity variables (which all produced high inter-rater reliability).
? Thus, increased subjectivity required by the analysis results in decreased
reliability of the ratings.
|

N Empirical data were collected in order to relate the predictor estimates

to the criterion measures (transfer data). The challenge in relating the
predicted transfer of the criterion measures lies in the nature of the
ﬂ transfer index. TRAINVICE (in its various forms) produces an index that
, ranges between 0 and 1; higher index values within a model predict higher
X transfer. The values "look 1ike" percentages and if they were one could
2 hypothesize that criterion scores would produce significant differences in
the same direction as the transfer values. Unfortunately, the transfer

R
- e

;: scores are not percentages of any other measure for which the distribution is
:: known., Thus, one would be hard-pressed to design a statistical test for
“ transfer indexes.

o

3 What one gets from the repeated applications by a number of users to a
o number of training devices is the start of data that ultimately will show the

distribution of the index. Then, one can rank order the indices and the
criterion results and apply distribution-free tests such as rank correlation
coefficients. Then, one can determine whether apparent differences in
transfer index values are associ: 2d with practical differences (in the same
direction) in the criterfon scores.
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The results of the data collection indicate the difficulties inherent in
collecting criterion data when one does not have nearly absolute control of
the data collection. Personnel in charge of inducing elevation error into
the computer routinely failed to do so. The data, uniformly for each
behavioral element, are without variance. One is hard-pressed to imagine
OSUT gunners who would perform as ‘well if conditions were better controlled
and scorers were more objective.

Recommendations

Problems remain. Some are practical and reasonably easy to solve. For
example, consider the problem of increasing the reliability of the predictor
measurement. Boldovici, Osborn, and Harrfs (1977) assert that one can
increase measurement reliability by manipulating systematic variations
introduced in the variables. In this case, variations are apparently present
in the kinds of instructions given to the raters, i.e., the speéificity of
the instructions and, perhaps, the amount of practice given to the raters for
using the procedure.

By increasing the spécificity of the instructions, one can increase the
measurement reliability. Furthermore, by giving the rater a well defined
standard stimulus for rating and requiring the rater to make a comparative
rather than an absolute judgment, performance will be more reliable.

Criterion measurement is another problem which is reasonably easy to

.solve. Criterion data can be improved if collected in laboratories using

simple devices rather than in field settings using complex weapon systems.

Other problems are more conceptual at this point and require more
thought. As an example, consider the 1issue of 1intuitive versus
counterintuftive predictions.l Figure 10 shows possible outcomes of

IThe authors wish to thank Or. John A. Boldovici for the conceptual
framework described here.
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Figure 10. Possible Outcomes of Transfer Forecasting as
Functions of Similarity Between Compared Devices, and
Compared Devices, and Whether Predictions Match
‘Observations (I=improvement Required in Model or
Measurement, NS=No Surprise, S=Surprise).
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transfer forecasting of similarity between compared devices, and whether
predictions match observations,

The four cases in which predictions and observations do not match (I in
the figure) are not particularly fnstructive. They show something is wrong
with the model or the measurement, but not which one. The no surprise (NS)
cases, one (low/dif/dif) of which is hidden in the figure, are those in which
(a) a difference in transfer is both predicted and observed for dissimilar
devices, and (b) no difference in transfer is both predicted and observed for
similar devices. One could argue that models are not needed to predict those
kinds of results (i.e., no surprise). The two S (surprise) cases are the
interesting ones, in which (a) a difference in transfer is both predicted and
observed for similar devices, and (b) no difference in transfer is both
predicted and observed for dissimilar devices. How do we get models capable
of predicting those kinds of outcomes? One way is to find literature in
which (a) similar devices (or treatments) produced dissimilar transfer, and
(b) dissimilar devices (or treatments) produced similar transfer (research on
procedures learning, for example). Then ask, "What characteristics would a
model have to have to produce those results?"
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The purpose of the task comrunality analvsis is to describe the overlap
in training content between the operational situation and the training device.
Communality is said to exist when a subtask can be performed and practiced
in the training situation (device) and in the operational situation.

Rate each subtask on the following two-point scale:

Rating Definition
1 Training de rice permits practice of the subtask.
0 Training device does not permit practice of the subtask.




TASK COMMUNALITY ANALYSIS

Name of Task: HIT MOVING TARGET

SUBTASKS

VIGS

BOT

M55

BRW

V/BRW

M60A1

1. Gunner indexes ammunition.

2. Gunner turns on main gun switchy

3. Gunner announces IDENTIFIED.

4. of target apparent motion.

Gunner applies lead in directiog

Gunner lays crosshair leadline

5. at center of target vulnerabilif

4

6. Gunner makes final precise lay.

7. Gunner announces ON THE WAY.

g. Gunner fires main gun.

9. Gunner announces sensing and
BOT.

0. Gunner relays (BOT).

hl. Gunner announces ON THE WAY
(BOT).

l2. Gunner fires main gun. (BOT).

Total Number of 1l's

Task Communality Index
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Phvsical Similarity Analvsis

The physical similarity analysis deals with the similarity between
physical characteristics of the training device and those of the operational
situation. The assessment is based on the physical similarity (such as

location, appearance, and feel). Ignore, for now, the amount and quality
of information.

For each subtask, rate each relevant control and display to describe
how well the control or display is represented in the training device.
Base your physical similarity ratings on the following four-point scale:

PHYSICAL SIMILARITY RATING SCALE

Rating Definition
3 Identical. The trainee would not notice a difference between

the training device control or display and the operational
control or display at the time of transfer. Note that they

need not be absolutely identical, but there must be no notice-
- able difference for the trainee.

2 Similar. The trainee would notice a difference at the time
of transfer, but he would be able to perform the task. There
might be a decrement in performance at transfer, but any such
decrement would be readily overcome. -

1 Dissimilar. There would be a large noticeable difference,
quite apparent to the trainee at transfer, and a large per-
formance decrement, given that the trainee could perform at
all. Specific instruction and practice would be required

on the operational equipment after transfer to overcome the
decrement.

0 The control or display is not represented at all in the train-
ing device.

The ratings will be averaged for each subtask. Leave the columns for
subtask means empty.
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Functional Similarity Analysis

The functional similarity analysis is based on the numbers of alternatives
which each display or control may assume. The alternatives in the device are
compared with the alternatives in the operational system.

For each display and control, first determine the number of alternatives
in the operational environment. This is often a straight-forward decision.
For example, the ammunition index handle on the computer of an operational tank
has six positions. You should enter a "6" on the worksheet. But sometimes
there are an indeterminant number of alternatives. For example, a target may
be moving in any of 360 directions at up to 35 different speeds. In these
cases use your expertise to identify the number of states (direction by speed)
that change the procedure (in this case, initial sight picture) for the task.

Next determine the number of alternatives in the training device. Do
not consider the similarity between the device and the operational environment.
Even if the computer on the device has buttons instead of a handle, enter the
number of alternatives presented by the buttons. Try to base your estimate
of indeterminant cases on the known alternatives the devices present. If the
alternatives for the device are unknown, consider the number of alternatives
possible within the inherent constraints of the device.

Repeat the process for each display and control for each subtask. The
number of alternatives for a given control or display may vary depending on the
subtask.
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Learning Deficit Analvsis

The benefits oI a training deVice depends in part on the level of perform-
ance the trainee would probably have before formal training and the level he
would need to periorm the task in the operational environment. The learning
deficit analysis addresses that relationship. This analysis requires you to
perform three procedures:

. Rate the level of the skills and knowledge related to the
task that the trainee would probably have prior to
training.

. Determine the level of skills and knowledges the trainee
would need to perform the task.

. Estimate the amount of time required to train the skills
and knowledges to the level required by the task.

First estimate the amount of each skill or knowledge the average trainee
would have upon his first exposure to the training system. In this case the
average trainee is a high school graduate in Armor OSUT. He has completed
the common soldier and the tank driver blocks of instruction. Rate his likely
level of proficiency on each skill and knowledge on the following five point
Repertory Scale (RS): .

REPERTORY SCALE

Definition

Has a complete understanding of the skill or knowledge. Can
do the steps in this subtask that require the skill or know-
ledge completely and accurately without supervision.

Understands this skill or knowledge but may require super-
vision to do the steps in this subtask that require the skill
or knowledge. Level of proficiency equals what would be
expected after several practice trials of the step.

Is familiar with this skill or knowledge, but would require
assistance on the steps in this subtask that require the skill
or knowledge. Level of proficiency equals what would be
expected from a complete briefing and one performance of the
task step.

Has a limited experience or familiarity with this skill or
knowledge. Level of proficiency equals what would be expected
from an orientation.

No experience or familiarity with this skill or knowledge.
Cannot perform a task step requiring this skill or knowledge.
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Next, determine the amount of each skill and knowledge required to nerforr
the task. 1In this case the task requires hitting moving targets from stationar:
and moving tanks, within 10 seconds, 70% of the time. Base vour ratings on the
following five-point Criterion Scale (CS):

CRITERION SCALE

Rating  Defimition
4 Should be able to apply skill or knowledge under all conditions

without hesitation. System will not tolerate errors.

3 Should be able to apply skill or knowledge under most conditions
without hesitation. System will not tolerate infrequent errors.

2 Should have skill or knowledge equivalent to briefing and some
practice but does not need to be able to apply knowledge or
skill without error. System will tolerate occasional errors.

1l Should have skill or knowledge equivaleht to briefing oh
knowledge or on performance of skill. System will tolerate
frequent errors.

The last factor for the Learning Deficit Analysis is the amount of time
that would be required to train a person to the required CS level for each
subtask. Assume that all training will be performed dry-fire on a tank.
Targets will be 8' x 8' panels on a track. For each subtask list the number
of minutes required under those conditions to take a trainee from his entry
(RS) level to the required (CS) level.




LEARNING Ui olr

KNOWLEDGES AND SKILLS
BY SUBTASK

Repertory

Criterion

Minc:es
To Trzin

4.

6.

9.

GUNNER INDEXES AMMUNITION.
Kq7 Knows procedure to index ammunition (including
v%en to index ammunition)

GUNNER TURNS ON MAIN GUN SWITCH
(None)

GUNNER ANNOUNCES IDENTIFIED
K2 Knows that saying IDENTIFIED is response to T(
saying GUNNER, (AMMO TYPE), (TARGET TYPE) and
Gunner seeing the target

S1 Is able to distinguish between targets and
friendlies

GUNNER APPLIES LEAD

K3 Knows number of lead lines for ammunition
types

K4 Knows number of lead lines for speed of target
S2 Is able to estimate speed of target
Sy Is able to maintain smooth track

GUNNER LAYS CROSSHAIR LEADLINE
K5 Knows crosshair leadline is placed on target'd
center of mass (with lead applied)

S3 Is able to maintain smooth track

GUNNER MAKES FINAL PRECISE LAY
Ks Knows crosshair leadli  is placed on target'g
center of mass (with lead applied)

S3 Is able to maintain smooth track

GUNNER ANNOUNCES ON THE WAY

Kg Knows that saying ON THE WAY is response to
crosshair leadline being on target's center of
mass, TC saying FIRE, and Loader saying UP

S3 Is able to maintain swooth track

GUNNER FIRES MAIN GUN
S3 Is able to maintain smooth track

GUNNER ANNOUNCES SENSING AND BOT

K7 Knows that sensing is mental notation of the
point in the sight reticle where burst of round
appears as--it passes,.strikes short of, or hits
the target.

Kgq Knows there are three deflection sensings
(gEFT, RIGHT, LINE) and four range sensings
(SHORT, OVER, DOUBTFUL, TARGET)

Kg Knows that saying BOT is response to sensing
round

S4 1Is able to sense rounds

e

e
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: LEARNING DEFICIT ANALYSIS

N (Continued)

KNOWLEDGES AND SKILLS Minutes
N BY SUBTASK : Repertory | Criterion [ To Train

10. GUNNER RELAYS (BOT)
, K10 Knows to move point of sight reticle by
# most direct route from where burst of round

;‘ appears to target's center of mass
W S2 Is able to estimate speed of target
: S3 Is able to maintain smooth track
11. GUNNER ANNOUNCES ON THE WAY (BOT)
¥y K;; Knows that saying ON THE WAY is response
- to point of sight reticle where burst of round
’ appears being on target's center of mass and
'y Loader saying UP
. | S3 Is able to maintain smooth track
‘ 1
o 12. GUNNER FIRES MAIN GUN (BOT)
o S3 Is able to maintain smooth track
:
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Training Techniques Analysis

This part of the analysis considers the adequacy of the
techniques possible on the training device. Complete a worksheet for each
subtask. First, decide which taxonomic categories apply to the subtask. The
categories are defined and illustrated in Table 1 of this appendix. Several
categories may apply to a subtask.

training

Next rate the extent to which the principles relevant to the categories
have been incorporated in the device., The principles relevant to each category
have already been 1dentified on each worksheet. Rate each principle in each
category. The principles are defined and illustrated in each category. The
principles are defined and illustrated in Appendix A of this workbook. Base
your ratings on the following seven-point scale:

TRAINING TECHNIQUE SCALE

Defini
Rating nition ‘
3 Optimal implementation of this technique, in complete
accord with this principle.
2 Good implementation of this technique; in excellent
accord with this principle.
1 Feir implementation of this technique; good accord
with this principle.
0 This priinciple or technique was inapplicable or
irrelevant.
or
The device neither implemented this technique nor
violated this principle.
-1 Mild violation of this training principls;
implementation of a mildly opposing technqiue.
-2 Serious violation of this principle or technique.
-3 Complete violation of this principle; implementation
of a strongly contraindicated technique,
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Training Techniques Analvsis

This part of the analysis considers the adequacy of the training
techniques possible on the training device. Complete a worksheet for
each subtask. First, decide which taxonomic categories apply to the
subtask. The categories are defined.and illustrated in Table 1.
Several categories may apply to a subtask.

Next rate the extent to which the principles relevant to the
categories have been incorporated in the device. Rate each principle
in each category. The principles are defined and illustrated in
Appendix A. Base your ratings on the following seven-point scale:

TRAINING TECHNIQUE SCALE

Rating Definition

3 Optimal implementation of this technique; in complete accord
with this principle.

2 Good implementation of this technique; in excellent accord
with this principle.

1 Fair implementation of this techmnique; good accord with this
principle. -

0 This principle or technique was inapplicable or irrelevant.
or
The device neither implemented this technique nor violated
this principle.

-1 Mild violation of this training principle; implementation
of a mildly opposing technique.

-2 Serious violation of this principle or technique.

-3 Complete violation of this principle; implementation of a
strongly contraindicated technique.
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1;: TRATINING TECHNIQUES ANALYSLS
KY
&
K Subtask: GUNNER INDEXES AMMUNITION -
o Task-Taxonomic PRINCIPLES -~ TECHNIQUES j
Y
:ﬁ- Label Stimulus # Rating | Response # Rating | Feedback # Ratine l
3"
’: D 1. Recalling 1 1 1
i facts and 2 2 2
3 principles 3 3 27
5: 4 26 29
-~ 5 31 30
,.
’I
; D 2. Recalling 2 1 1
; procedures 4 2 2
;-'j 5 3 3
Y 6 26 29
N 7 29 30
5 8 31
9 | J
2
,‘" D 3. Non-verbal | 10 4 1
-~ identifi- |11 5 4
::. cation 12 26 5
35 . 27
. 29 .
-.i 30
Py D 4. Non-verbal | 13 6 6
LY detection {14 29
30
&,
>,
.- D 5. Using 15 7 7
P, principles | 16 4 17 27
o inter- 36 18 29
preting, 19 30
o inferring 29 ’
::\ 30
%
by D 6. Making 17 1 8
- ’ decisions 18 7 29
19 8 30
- ‘ 20 9
o 21 17
:: 36 18
0y 19
! 29
30
o
,
oY
~
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15 TR ol ou s A ALYSIS
-
:‘; Subtask: GUNNER INDEXES AMHUNITIPN
Task-Taxonomic PRINCIPLES - TECHNIQUES
Label Stimulus # Rating | Response # Ratin Feedback # Rating
7. Continuous | 22 10 9
movement 23 11 10
. 24 17 15
N 25 20 17
& 35 22 19
- 36 23 22
24 23
27 24
o 28 25
- 31 ‘ 26
< . 27
o . 28
A 29 ,
30 |
e 8. Verbal 2 1 11
- detection 4 12 29
ot and identi-| 5 30
i fication 26
"~‘ -
j:' D 9. Position- |27 1 9
:: ! ing and 28 13 : 12
v, serial 35 21 15
s movement 36 23 16
‘ 24 17
@ 25 18
o 27 19
: 28 20
o 31 21
22
23
24
26
N 27
% 28
29
30
b
)
'
)
2 62
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N TIG200NG TECHNIQUES ANALYSIS
%
v
p Subtask: GUNNER INDEXES AMMUNITION .
. Task-Taxonomic PRINCIPLES - TECHNIQUES
ﬁ Label Stimulus # Rating | Response # Rating | Feedback # Rating
>
53 10. Repetitivé 29 18 9
* movement | 30 20 15
y 3 23 17
35 24 18
¢ 25 19
| 27 20
j 28 21
31 22
23
. 24
) 26
3 27
Ny 28
29 i
> 30
: -
h 11. Written 32 1l 13
¥ verbali- |33 9 29
zation 30
" D 12. Oral 29 14 14
‘ verbali- 15 29
v zation 16 30
. 22
; D 13. Other 33 1 14
verbali- |34 9 29
” zation, 18 30
- including
signs
7
]
3
]
o
“
S
*
.P
L

> 63




1
-

et e e ey e e -
DaLG THCERNIQUES SOALUUVCLR

14}

b
| Subtask: GUNNER TURNS ON MAIN GUN SWITCH ;
Task-Taxonomic PRINCIPLES - TECHNIQUES l :
Label Stimulus # Rating | Response {# Rating | Feedback # Rating l N
- i
D 1. Recalling 1 1 1 !:
facts and 2 2 2
principles 3 3 27 )
4 26 29 ,
5 31 30 )
L
D 2. Recalling 2 1l 1 '
procedures | 4 2 2
5 3 3 ;
6 26 29 |
7 29 30 y
8 3l '
9 ; .
e
D 3. Non-verbal |10 4 1
identifi- 11 5 4 ¢
cation 12 26 5 \
35 27 b3
29 4
30 8
D 4. Non-verbal |13 6 6
detection |14 29
30
D 5. Using 15 ' 7 7 d
principles | 16 17 27 ;
inter- 36 18 29 !
preting, 19 X 30
"inferring 29 ' G
30 X
D 6. Making 17 1 8 N
decisions | 18 7 29 ;
19 8 30
20 9
21 17 )
36 18 .nf
19 o
29 -
30 "
*
oy
B g
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2 Subtask: GUNNER TURNS ON MAIN GUN SWITCH -
) Task-Taxonomic PRIICIPLES ~ TECHNIQUES
i Label Stimulus i Rating | Response # Rating | Feedback # Rating
[}
' 7. Continuous | 22 10 9
movement 23 11 10
o 24 17 15
B 25 20 17
K 35 22 19
b 36 23 22
24 23
- 27 24
¢ 28 25
o 31 26
\ ' 27
R 28
29 .
» 30 !
.#
*E D 8. Verbal 2 1 11
A ' detection 4 12 29
< and identi-| 5 30
. fication 26
b D 9. Position- | 27 1 9
N ing and 28 13 12
, serial 35 21 15
movement 36 23 16
% 24 17
S 25 18
- 27 19
y 28 20
X 31 21
22
¥ 23
v 24
y 26
4 27
V 28
] 29
M 30
N
\
N
:
&
A
, 65
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Subtask: GUNNER TURNS ON MAIN GUN SWITCH

P 2a8 Anlh Sl By R q

Task-Taxonomic PRINCIPLES - TECHNIQUES
Label Stimulus ## Rating | Response # Rating | Feedback { Rating_1
10. Repetitive] 29 18 9
movement 30 20 15
31 23 17
35 24 18
25 19
27 20
28 21
3 22
23
24
26
27
28
29 !
30
Du. Written 32 1 13
verbali- |33 9 29
zation ‘ 30
Dlz. Oral 29 14 14
) verbali- 15 29
zation 16 30
22
Dla. Other 33 1 14
verbali- 34 9 29
zation, 18 30
including
signs
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FAINING TLOUNIQUES ANALY

-

t"
3
B Suniusr: GUNNER ANNOUNCES IDENTIFIED )
_
R Task-Taxonomic PRINCIPLES - TECHNIQUES j
N Label Stimulus £ Ratin Response # Rating | Feedback # PRating l
K D 1. Recalling | 1 1 1
facts and 2 2 2
g principles 3 3 27
g 4 26 29
5 31 30
! D 2. Recalling | 2 1 1
. procedures | 4 2 2
» 5 3 3
§ 6 26 29
: 7 29 30
8 31
3 D 3. Non-verbal |10 4 1
2 . identifi- |11 5 4
o cation 12 26 5
& 35 27
. : 29 A1
A 30 i
o
&
b D 4. Non-verbal | 13 6 6
detection 14 29
30
&
K. D 5. Using 15 7 7
' principles | 16 17 27
Al inter- 36 18 29
preting, 19 _ 30
o “inferring 29 '
P 30
b
\
o D 6. Making 17 1 8
decisions 18 7 29
N 19 8 30
20 9
) 21 17
h! 36 18
N 19
29
30
(]
! 67
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& Subtask: GUNNER ANNOUNCES IDENTIFIED

v Task-Taxonomic PRINCIPLES - TECHNIQUES
g’; Label Stimulus # Rating | Response # Rating | Feedback # Rating |
& - T
. 7. Continuous | 22 10 9 '
movement 23 11 10
; 24 17 15 5
2 25 20 17 :
T 35 22 19 !
. 36 23 22 |
p 24 23 '
27 24
: 28 . 25
o 31 26
K 27
22
B 28
) 29
. 30 )
rf,,
W
P D 8. Verbal 2 1 11
T detection 4 12 29
; and identi-| 5 30
fication. 26 _L
.q N ]
) D 9. Position- |27 1 9
W . ing and 28 13 12
s serial 35 21 15
movement 36 23 16
- 24 17
. 25 18
» 27 19
’ 28 20
‘ 31 21
22
23
. 24
L ' 26
i 27
N 28
29
30
"
Y
5
v
o
N
‘.
68
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TEHS ANALYSIS

Subtask: GUNNER ANNOUNCES IDENTIFIED

Task-Taxononmic

PRINCIPLES - TECHNIQUES

Label

Stimulus i Rating | Response # Rating | Feedback # Rating
10. Repetitive} 29 18 9
movement 30 20 15
31 23 17
35 24 18
25 19
27 20
28 21
31 22
23
24
26
27
28 .
29 !
30 '
11. VWritten 32 1l 13
verbali- 33 9 29
zation 30
D 12. Oral 29 14 14
verbali- 15 29
zation 16 30
22
D 13. Other 33 1 14
verbali- |34 9 29
zation, 18 30
including
signs
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TIAINING TECHNIQUES Anlnivils
&
5 Subtask: GUNNER APPLIES LEAD
Task-Taxonomic PRINCIPLES - TECHNIQUES 1
Label Stimulus f## Rating | Response Rating | Feedback # Rating l
D 1. Recalling 1 1 1
facts and . 2 2 2
N principles | 3 3 27
N 4 26 29
¥ 5 31 30
]
% . :
D 2. Recalling | 2 1 1
o procedures | 4 2 2
s 5 3 3
. 6 26 29
e 7 29 ‘30
9 P
x- D 3. Non-verbal | 10 4 1
" i identifi- |11 5 4
. cation 12 26 5
35 27
29 =+
r‘ 30
%
f D 4. Non-verbal |13 6 6
detection 14 29
. 30
v,

' D 5. Using 15 7 7
Y principles | 16’ 17 27
b/ inter- 36 18 29

preting, 19 . 30

. "inferring 29
3 30
‘:

D 6. Making 17 1 8
decisions 18 7 29

, 19 8 30
K 20 9
::‘ : 21 17
B 36 18
2 19

29
/ 30
o
g




Subtask: GUNNER APPLIES LEAD

Task-Taxonomic

PRINCIPLES - TECHNIQUES

Label Stimulus # Rating | Response # Rating | Feedback # Rating
7. Continuous | 22 10 9
movement 23 11 10
24 17 15
25 20 17
35 22 19
36 23 22
24 23
27 24
28 25
31 26
27
28
29 .
30 1
8. Verbal 2 1 11
detection 4 12 29
and identi-| 5 30
fication 26
D 9. Position- |27 1 9
ing and 28 13 12
serial 35 21 15
movement 36 23 16
24 17
25 18
127 19
28 20
31 21
22
23
24
26
27
28
29
30
i.
‘I
.0
J
|
; n

!
4
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N
% Subtask: GUNNER APPLIES LEAD
. Task-Taxonomic _PRINCIPLES - TECHNIQUES
f: Label Stimulus # Rating | Response f# Rating | Feedback # Rating
t‘q
b . .
i 10. Repetitive] 29 18 9
. movement | 30 120 15
AN 31 23 17
::' 35 24 18
: 25 19
:’t 27 20
W 28 21
31 22
- | ' 23
' . 24
26
I 27
", 28
29 |
2 30
[ —
o - ]2 vriteen |32 1 13
! verbali- | 33 9 29
’ zation 30
.
Ay D 12. Oral 29 14 14
b : verbali- 15 29
:l zation 16 30
22
' D 13. Other 33 1 14
' verbali- |34 9 29
b, zation, | - _ 18 30
including
_. signs -
y
o
o
o
o
\
§
‘-
V)
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PN Subtask: GUNNER LAYS CROSSHAIR LEADLINE
e,
", Task-Taxonomic PRINCIPLES - TECHNIQUES I
;:{ Label Stimulus # Rating | Response # Rating | Feedback #f Rating l
b D 1. Recalling 1 1 1
) facts and 2 2 2
é principles | 3 3 27
;I 4 26 29
.';: 5 31 30
:3 ~
- D 2. Recalling | 2 1 1
o procedures | 4 2 2
~ 5 3 3
e 6 26 29
Y 7 29 30
’ 8 31
9 )
e
o
i.:f D 3. Non-verbal |10 4 1
R ) identifi- |11 5 4
v cation 12 26 5
- 35 27
: 29 -+
T 30
N
‘.C —
- 4. Non-verbal |13 6 6
: LJ  detection |14 29
- 30
o ]5. Using 15 7 7
> L] principles | 16 17 27
S inter- 36 18 29
preting, 19 . 30
e, inferring 29
-;: 30
) D 6. Making 17 1 8
decisions 18 7 29
% 19 8 30
194 20 9
- 21 17
R 36 18
" 2
29
o 30
N
\'\
"
73




\: Subtask: GUNNER LAYS CROSSHAIR L.EADLINE
i"
" Task-Taxonomic PRINCIPLES - TECICIIQUES
2 Label Stimulus fi Rating | Response ## Rating | Feedback # Rating
Sy
P:‘ ‘
“ 7. Continuous | 22 10 9
’ : movement 23 11 10
o 24 17 15
Nt 25 20 17
& 35 22 19
j: 36 23 22
i 24 23
27 24
b, 28 _ 25
v 31 26
: 1 27
5.: ) 28
29
30 |
v'a
" |
; D 8. Verbal 2 1 11
- detection 4 12 29
o and identi-| 5 30
fication 26
g : D 9. Position- |27 1 9
. ing and 28 13 12
% serial 35 21 15
' movement 36 23 16
‘ 24 17
:: : 25 18
" 27 19
) 28 20
31 21
22
- ] 23
e 24
e 26
. 27
, 28
i 29
! 30
7
'
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: Subiask:  GUNNER LAYS CROSSHAIR LEADLINE
.,
- Task~Taxonomic PRINCIPLES ~ TECHKRIQUES
L i .
S Lavel Stimuius # Rating | Response # Rating | Feedback f# Rating
RS , '
' 10. Repetitive| 29 18 9
movement 30 20 15
31 23 17
. 35 24 18
b5 25 19
Lo 27 20
d 28 21
31 22
S 23
; 24
4 26
& 27
X 28
29
o, 30
fl
-, '
2 []a2- wricten |32 1 13
< verbali- |33 9 29
- zation : 30
- D 12. Oral 29 14 14
> " verbali- 15 29
- zation 16 30
22
) D13. Other 33 1 : 14
3 verbali- 34 9 29
- zation, 18 30
' including :
signs -
A
~
é
S
s
Ca
o
S
\‘
xy

3% 75
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Subtasi:

GUNNER MAKES FINAL PRECISE LAY

Task-Taxonomic

PRINCIPLES - TECHNIQUES

Label Stimulus # Rating | Response # Rating | Feedback # Rating
D 1. Recalling 1 1 1
facts and 2 2 2
principles | 3 3 27
4 26 29
5 31 30
D 2. Recalling 2 1l 1
procedures | 4 2 ‘ 2
5 3 3
6. 26 29
7 29 30
8 31
9
D3. Non-verbal | 10 4 1
. identifi- 11 5 4
cation 12 26 5
35 27
29 =t
30
E 4. Non-verbal |13 6 6
detectiun 14 29
30
l: 5. Using 15, 7 7
principles | 16 17 27
inter- 36 18 29
preting, 19 - 30
"inferring 29
"0
D 6. Making 17 1 8
decisions 18 7 29
19 8 30
20 9
21 17
36 18
19
29
30
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P Subtask: GUNNER MAKES FINAL PREC.ISE LAY
o Task-Taxonomic PRINCIPLES - TECHNIQUES
-::’ Label Stimulus #i Ratinz | Response # Rating | Feedback # Rating
e
o"'
X 7. Continuous | 22 10 9
' movement 23 11 10
. 24 17 15
g 25 20 17
‘ ‘ 35 22 19
: 36 23 22
W 24 23
27 24
; 28 25
31 26
27
28
29
. 30 i
35
J.-
- D 8. Verbal 2 1 11
" - detection 4 12 29
s and identi-[ 5 30
’ fication 26
h\.
Ko D 9, Position- | 27 1 9
N . ing and 28 13 12
N serial 35 21 15
' movement 36 23 16
" 24 17
o 25 18
o 27 19
- 28 20
3 21
22
. 23
N 24
* 26
O 27
a 28
29
30
K4
M4
.l
-,
o

PN

b
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‘n Subtask: GUNNER MAKES FINAL PRECISE LAY -
2
" Task~-Taxonomic PRINCIPLES - TECHNIQUES
“
9 Label Stimulus # Rating | Response # Rating | Feedback # Rating
| :
v 10. Repetitive| 29 18 9
movement 30 20 15
i 31 23 17
» 35 24 18
¥ 25 19
27 20
28 21
' 31 22
$ 23
- . 24
‘.% : 26
N 27
) 28
29 [
:j 30
"¢
: - 11. Written 32 1 13
\ verbali- |33 9 29
zation . 130
\!
N\
N, 12. Oral 29 14 14
N\ verbali- 15 29
™ zation 16 30
22
%
' 13. Other 33 1 14
. verbali- |34 9 29
>, zation, 18 30
™ including -
x signs -
X
4
*
"
:‘.»
13
v
-
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Subtask: GUNNER ANNOUNCES ON THE WAY
" Task-Taxonomic PRINCIPLES - TECHNIQUES !
3 Label Stimulus # Ratipg | Response # Rating | Feedback # Razing :
i ;
) D 1. Recalling | 1 1 1
) facts and 2 2 2
M principles 3 3 27
3 4 26 29
e 5 31 30
’e .
) D 2. Recalling | 2 1 1
2 procedures | 4 2 2
: 5 3 3
&f 6 26 29
f-’ 7 29 30
-3 8 31
9 l
:j D 3. Non-verbal | 10 4 1
- identifi- 11 ' 5 4
3 cation 12 26 5
. 35 27
, 29 4
> 30
X
)
») T : 4. Non-verbal |13 6 6
. detection |14 29
30
>,
» D 5. Using 15 7 7
. principles | 16 17 | 27
ro inter- 36 . |18 29
preting, 19 ; 30
- "inferring 29
A D 6. Making 17 , 1 8
decisions 18 7 29
. 19 8 30
» 20 9
~, 21 17
N, 36 18
K 19
29
30

- -
o




Al
h, ¢
+
]

B Subtask: GUNNER ANNOUNCES ON THE WAY
» Task~Taxonomic PRINCIPLES - TECHNIQUES
. Label Stimulus # Rating ! Response # Rating | Feedback i Rating
]
'- 7. Continuous | 22 10 9
movement 23 11 10
& 24 17 15
. 25 20 17
3 35 22 19
8 36 23 22
® 24 23
27 24
- 28 25
31 26
}: 27
5 28
) 29
. 30
3
" 8. Verbal 2 1 11
o - . detection 4 12 29
and identi-} 5 30
- fication 26
2 D 9. Position- |27 1 9
-3 ing and 28 13° 12
) serial 35 21 15
movement 36 23 16
» 24 17
- 25 18
: 27 19
‘; 28 20
' 31 21
22
s ] 23
- 24
. 26
27
g 28
N 29
M 30
O
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i
;;:x Subtask: GUNNER ANNOUNCES ON THE WAY
. Task-Taxonomic PRINCIPLES - TECHNIQUES
¢} .
» Label Stimulus f Rating | Response # Rating | Feedback # Rating
5
w0 :
1)
10. Repetitive| 29 18 9
movement 30 20 15
KN 31 23 17
43 s 24 13
"W, 25 19
" 28 21
31 22
3 23
N 24
X 26
o 27
N 28 )
, 29 |
) 30
2
R
s - D 11. VWritten |32 1 13
verbali~ 33 9 29
zation _ : 30
w.: . A
o D 12. Oral 29 14 14
e . verbali- 15 29
> zation 16 30
‘ 22
D D 13. Other 33 1 14
N ’ verbali- |34 9 29
s zation, 18 30
< including
- . signs -
’ )

a
P

R
Y
LY
u,
2%
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o1

3

1!

R Subtask:  GUNNER FIRES MAIN GUN

. Task-Taxonomic PRINCIPLES - TECHIIOUES I

;:;‘ Label Stimulus # Rating | Response # Rating | Feedback # Razing |

2 - -

D 1. Recalling | 1 1 1

' facts and 2 2 2

7 principles 3 3 27

i' 4 26 2%

D 5 31 30

i

- D 2. Recalling 2 l 1

4 procedures | 4 2 2

:‘;- 5 3 3

:J.! 6 26 29

o 7 29 30

0 8 31

o 9 ;

o

i D 3. Non-verbal |10 4 1

) ) identifi- |11 5 4
cation 12 26 5

R 3s 27

o 29 -

& 30

Y

N D 4. Non-verbal |13 6 6

Kby detection 14 29

R 30

~

R

S D 5. Using 15 7 7

) principles | 16 17 27 .

&) inter- 36 18 29
preting, 19 30

_ "inferring 29 ’

- 30

. D 6. Making 17 1 8

: decisions 18 7 29

o 19 8 30

-' 20 9

Ko 36 18

Y 19

' 29

s 30

:;
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Sudbtasyi: GUNNER FIRES MAIN GUN

Task-Taxonomic

PRINCIPLES - TECHNIQUES

8 LA L HERTRY

A AT L A o

Label Stimulus Response Feedback f{
7. Continuous | 22 10 9
movemant 23 i1 10
24 17 15
25 20 17
35 22 19
36 23 22
24 23
27 24
28 25
"3 26
.27
28
29
30
D 8. Verbal 2 1 11
detection 4 12 29
and identi~| 5 30
fication 26
D 9. Position- | 27 1 9
- ing and 28 13 12
serial 35 21 15
movement 36 23 16
24 17
25 18
27 19
28 20
31 21
22
23
24
26
27
28
29
30
83
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Subtask:

GUNNER FIRES MAIN GUN

niov

T

AALYSTS

L

t
18
e

Task-Taxonomic

PRINCIPLES ~ TECHRIQUES

Label Stimulus # Rating | Response # Rating | Feedback # Ratin
r—1 10. Repetitive| 29 18 9
J movement |30 20 15
31 23 17
35 24 18
25 19
27 20
28 21
31 22
23
24
26
27
28
29
30
D 11. Written 32 1 13
verbali- |33 9 29
zation 30
D 12. Oral 29 14 14
verbali- 15 29
zation 16 30
22
D13. Other 33 1 14
verbali- |34 9 29
zation, 18 30
including
signs -
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Subtask: GUNNER ANNOUNCES SENSING AND BOT

Task-Taxonomic ‘ PRINCIPLES - TECHRIQUES '
:i‘ Label Stimulus # Rating | Response # Rating | Feedback # Rating I
: D 1. Recalling | 1 1 1
facts and 2 2 2
N principles | 3 3 27
~ 4 26 29
e~ 5 31 30
‘i
Ca )
D 2. Recalling 2 1 1
) procedures | 4 2 2
' 5 3 3
~ 6 26 29
N 7 29 30
N 8 31
9 v
4 D 3. Non-verbal |10 ' 4 1
}: identifi- |11 5 4
o cation 12 26 5
‘ 35 27
29 -
3 30
%
3 [:] 4. Non-verbal |13 6 6
] detection |14 29
30
»
) D 5. Using 15 7 7
_ ~ principles | 16 17 27
fy inter- " 136 18 29
. preting, 19 ; 30
B "inferring 29
J 30
“-l
N D 6. Making 17 1 8
decisions 18 7 29
e ' 19 8 30
20 9
21 17
\ 36 18
2 19
29
4 30




!
2
Q .
B Suztask: GUNNER ANNOUNCES SENSING AND BOT -
A
Task~Taxonomic PRINCIPLES - TECHNIQUES
: Label Stimulus i Rating | Response # Rating | Feedback f# Rating
7. Continuous | 22 10 9
nmovement 23 11 10
& 24 17 15
& 25 20 17
Ky 35 22 19
W 36 23 22
b 24 23
27 24
R 28 25
- 31 26
) 27
K 28
R 29 )
30 j
L9
-l D 8. Verbal 2 1 11
S . detection 4 12 29
.. and identi~| S 30
- fication 26
[\ Y. =
:: [:] 9. Position- | 27 1 9
' ing and 28 i3 12
N serial 35 21 15
movement 36 23 16
. 24 17
o 25 18
e 27 19
y 28 20
hi 31 121
22
g 23
- 24
.: 26
b, 27
X] 28
29
v 30
I
,"
2}
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2 Subtask:  GUNNER ANNOUNCES SENSING AND BOT
Y - '

) Task-Taxononic PRINCIPLES - TECHNIQUES
LR
:E‘ Label Stimulus # Rating | Response # Rating | Feedback # Rating
vt
N .
M110. Repetitivel 20 18 g
h LJ movement 30 20 15
N 31 23 17
e 35 24 18
5 25 19
27 20
I 28 21
- k31 22
e 23
P 24
S | | 27
"

~ 28 .

29 )

N 30
S - [J22 veiceen |32 1 13
g verbali- 33 9 29
zation A 30
“w
1
o D 12. Oral 29 14 14
- verbali- 15 29
:: zation 16 30
~ 22
"

- Dl3. Other 33 1 14
e verbali- |34 9 29
y" zation, 18 30
e including

| signs -
K.

.'

"

e

\.
a0y
S,

]
pH
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Subtrask: GUNNER RELAYS (BOT)

o Task-Taxoncmic PRINCIPLES - TECHNIQUES l
L
f;[ : Label Stimulus # Ratinp | Response # Rating | Feedback # FRaring ‘
:" U 1. Recalling 1 1 1
facts and 2 2 2
3 principles | 3 3 27
’,‘. 4 26 29
L
:: 5 31 30
- D 2. Recalling 2 1 1
‘ procedures | 4 2 2
. ) 3 3
o 6 26 29
4 7 29 30
' 8 31
9 !
>
:: D 3. Non-verbal |10 4 1
- identifi- |11 5 4
§ cation 12 26 5
- 35 |27
29 )
N 30
-
~ D 4. Non-verbal |13 6 6
> detection |14 29
, 30
g ——
- D 5. Using 15 7 7
> principles | 16 17 27
- .inter- 36 18 29
preting, . 19 - 30
L~ "inferring 29
N 30
\.
\l
3 D 6. Making 17 1 8
: decisions 18 7 29
19 8 30
3% 20 9
s 21 17
4 36 18
¥ 19
29
, 30
2
‘(
‘»,;
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K
N Subtask:  GUNNER RELAYS (BOT)
‘,;, Task-Taxonomic PRINCIPLES -~ TECH.NIQUES 1
:', Label Stimulus # Rating | Response i Rating | Feedback # Rating !
:‘: 7. Continuous | 22 10 9 !
. movement 23 11 10
& 24 17 15
- 25 20 17
; 35 22 19
f 36 23 22
L ‘ 24 23
. ) 27 24
e 28 ) 25
’ 31 26
Y .27
) 28
29
¥ 30 !
K D 8. Verbal 2 1 11
:; . detection 4 12 29
» and identi-| 5 30
\ fication 26
'\'
4
o D 9. Position~ |27 1 9
A ing and 28 13 12
) serial 35 21 15
movement 36 23 16
K 24 17
'::j 25 18
27 19
N ’ 28 20
v 31 21
22
. 23
: 24
' 26
27
= : 28
— ) 29
b 30
L
Y
-1
d
~.
-
~:
(N
Y
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i Subtask: GUNNER RELAYS (BOT) ’
Task-Taxonomic PRIRCIPLES - TICERNIOUES
Label Stimulus # Rating | Response # Rating | Feedback # Rating
10. Repetitive| 29 18 °
movement | 30 20 15
N 31 23 17
W 35 24 18
N 25 19
Eb 27 20
, 28 21
/_ 31 22
5 . 23
S - 24
Q : 26
27
b 28
‘ 29 !
N 30
Iy
- . (] 11 vriceen |32 1 13
¥ verbali- |33 9 29
zation . A | 30
.‘ ) y
R, D 12. Oral 29 14 14
¢ verbali- _ 15 29
Y zation 16 30
) 22
-
‘i; []23- ocher 33 1 14
» verbali- | 34 9 29
1& zation, 18 30
: including
al signs
X
Y.
e
4
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Subtask: GUNNER ANNOUNCES ON THE, WAY (BOT)

Task~Taxonouic PRINCIPLES - TECHNIQUES
Label Stimulus # Rating | Response # Rating | Feedback # FRazin:
1. Recalling l 1l 1
facts and 2 2 2
principles | 3 3 27
4 26 20
5 31 30
Dz. Recalling 2 1 1
procedures | 4 2 2
5 3 3
6 26 29
7 29 30
8 3
9 |
DB. Non-verbal | 10 4 1l
identifi- 11 5 4
'~ cation 12 26 S
35 27
29
30
'Db. Non-verbal | 13 6 6
detection 14 29
30
:l 5. Using 15 7 7
principles | 16 17 27
inter- 36 18 29
preting, 19 30
"inferring 29
30
D 6. Making 17 1 8
decisions 18 7 29
19 8 30
20 9
21 17
36 18
19
29
30




Subtask: GUNNER ANNOUNCES ON THE WAY (BOT)

01

a Task-Taxonomic PRINCIPLES - TECH.NIQUES
.\ Label Stimulus # PRating | Response # Rating | Feedback # Rating
|
L] .
::; 7. Continuous | 22 10 9
) movement 23 11 10
& 24 17 15
W 25 20 17
» 35 22 19
8y 36 23 22
W 24 23
27 24
2y 28 25
- 31 26
- 27
9 28
) 29
30 !
!
N D 8. Verbal 2 1 11
::: : detection 4 12 29
) and identi-] 5 30
' fication 26
.
D 9. Position- | 27 1 9
h ing and 28 13 12
N serial 35 21 15
e movement | 36 23 16
x 24 17
e 25 18
: 27 19
X 28 20
\ 3l 21
22
N, 23
N’ 24
¥ 26
a 27
B 28
29
by, 30
N
“
5"
w
N
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Subtask: GUNNER ANNOUNCES ON THE WAY (

.....

Sg L il W ot

Task~-Taxonomic PRINCIPLES - TECHRIQUES
Label Stimulus f Rating | Resoonse # Rating | Feedback # Rating
10. Repetitive] 29 18 9
movement 30 20 15
31 23 17
35 24 18
25 19
27 20
28 21
31 22
23
24
26
27
28 :
29 !
30
Dn. Written 32 1 13
verbali- 33 9 29
zation 30
Dlz. Oral 29 14 14
. verbali- 15 29
zation 16 30
22
D13. Other 33 1 14
verbali- 34 9 29
zation, 18 30
including
signs
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Suusk: GUNNER FIRES MAIN GUN (BOT)

TasVv.-Taxonomic . PRINCIPLES - TECHNIQUES '

, )
g Label Stimulus f Rating | Response # Rating | Feedback # P.a::'n::l

1. Recalling 1 1 1
facts and 2 2 2
principles 3 3 | 27
k 4 26 29
") 5 31 30
»
: D 2. Recalling 2 1 1
procedures 4 2 2
6 26 29
) 7 29 30
. 8 31 .
9 !
bt D 3. Non-verbal |10 4 1
3 identifi- |11 5 4
cation 12 26 S
S 35 27
29
- 30
y D 4. Non-verbal |13 6 6
X detection 14 29
30
*
2
N D S. Using 15 7 7
‘j principles | 16 17 27
o inter- 36 18 29
preting, 19 3 30
; "inferring 29
» 30
B . . D 6. Making 17 1 8
decisions 18 7 29
: 19 8 30
B , 20 9
. 21 17
36 18
19
29
' 30
~
S
-
13
. 94
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A
\.:.- Subtask: GUNNER FIRES MAIN GUN .(BOT)
. R
N Task-Taxonomic . PRINCIPLES - TECHLIQUES X
»'_‘,f; Label Stimulus f Rating | Response # Rating | Feedback # Eating !
! D 7. Continuous | 22 10 9 ;
movement 23 11 10 i
24 17 15 i
XX 25 20 17 |
37 35 22 19 .
2 36 23 22 |
A 24 23
27 24
W 28 . 125
‘ ‘ 31 26
Ry ‘ 27
< . 28
29
,4" 30 |
K
"‘: D 8. Verbal 2 1 11
K . detection 4 12 29
R and identi-| S 30
fication 26
N,
29 []9- posicion- |27 1 9
o : ing and 28 13 12
4 serial 35 21 15
movement 36 23 l6
N 24 17
W 25 18
N 27 19
' 28 : 20
31 121
. 22
0 23
:‘,’ 24
v
) 26
N 27
28
, 29
5 30
-
I+,
L]
s.
-
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Subtask: GUNNER FIRES MAIN GUN (BOT)

LA

Task-Taxononic PRINCIPLES - TECHNIQUES
Label Stimulus i* Rating | Response # Rating | Feedback f Rating
10. Repetitive| 29 18 9
movement 30 20 15
3 23 17
35 24 18
25 19
27 20
28 ‘21
31 22
23
24
26
27
28
29 !
30
Du. Written 32 1 13
verbali- 33 9 29
zation 30
D 12. Oral 29 14 14
verbali- 15 29
zation 16 30
22
D 13. Other 33 1 14
verbali- 34 9 29
zation, 18 30
including
signs -
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200 DITINITION

Recalling Facts & Principles

a.

Common behavior attributes:

1. Concerns verbal or synbolic learning.

2. Concerns acquisition and long term maintenance of knowledge sc that
it can be recalled.

Cormon examples:

1. Recalling equipment nomenclature or functions.

2. Recalling system functions, such as the complex relations between
system input and output.

Recalling Procedures

a.

Non-Verbal Identification

ao

Non-Verbal Detection

Using Principles, Interpreting, Inferring

Common behavioral attributes:

1. Concerns verbal or symbolic behavior.

2. Concerns acquisition and long term maintenance of knowledge so that
it can be recalled.

3. Concerns the chalnlng or sequencing of events.

Common examples:

1. Recalling equipment assembly and disassembly procedures.

2. Recalling the operating or checkout procedures for a plece of
equipment (Cockpit check lists).

Common behavioral attributes:

1. Pattern recognition approach to identification - not problem

2. Classification by non-~verbal characteristics.

3. Status determination - ready to start.

Common examples:

1. Classify a sonar target as "sub" or "non-sub.”

2. Visual classification of flying aircraft as "friend" or "eneny"
or as an "F~4."

Common behavior attributes:

1. Vigilance - detect a few cues embedded in a large block of time.
2. Low threshold detections - early detection of very small cues.
3. Scan for wide range of possible cues.

Common examples:

1. Detect targets in background noise on radar/sonar scopes.

2. Visually detect submarine periscope at sea (snorkeling).

Common behavior attributes:

1. Use of logic and/or natural law, and/or known relationships.

2. Limited uncertainty of outcome.

3. Usually little thought of other alternatives.

4. Usually related to on~going tasks.

Common examples:

1. Diagnosis of equipment malfunctions by using scientific laws or
principles.

2. Dealing with the impact of natural forces in shiphandling -~ tides,
currents, weather, momenturn.

l ¥
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Lalor 1 (Cont ‘e,

Making Decisiens

e

Common behavioral attributes:

1. Chocsing a course of action when alternatives are given, unspeciiiz:
or unknown. '

2. A successful course of action is not readily apparent.

3. The penalties for unsuccessful courses of action are not readily
apparent.

4. The relative value of p0551b1e decisions must be considered -
including possible trade-offs.

5. Frequently involves forced decisions made in a short period of
time with soft information.

Common examples:

1. Choosing frequencies to search in an ECM search plan.

2. Choosing torpedo attack.

Continuous Movement

Common Behavioral Attributes:

1. Tracking, dynamic control: a perceptual-motor skill involving con-
tinuous pursuit of a target or keeping dials at a certain reading
such as maintaining constant turn rates, etc.

2. Compensatory movements based on feedback from displays.

3. Skill in tracking requires smooth muscle coordination , patterns -
lack of overcontrol.

4. Involves estimating changes in positions, velocities, accelerations,
etc.

5. Involves knowledge of display-control relationships.

6. May involve scanning of complex displays to determine current
status of system, and to predict the evolving state of the systenx.

Common examples:

1. Submarine bow and stern planes operators maintaining a constant
course, or making changes in course or depth.

2. Tank driver following a road.

Verbal Detection And Identification

Cormon behavioral attributes:

1. 1Involves the recognition of symbols, spoken or written language,
or codes, diagrams, schematics, technical symbology, etc.

2. Symbols to 'be identified typically are of low meaningfulness to
untrained personnel.

3. More cognitive than sensory - identification or interpretation is .
emphasized.

4. Involves storing queues of symoblic information and meanings and
the recognizing of these symbols and/or meanings.

S. Basic components of most tasks.

Common examples:

1. Monitoring communication channels.

2. Reading schematics symbols.

Positioning And Serial Movement
a.

Common behavioral attributes:

1. Positioning switches, push buttons, knobs, levers, etc., either
individually or in sequence.

2. HRighly coordinated motor tasks such as key board operations.

3. Motor aspects of equipment set-up and operating procedures.

4. Proprioceptive feedback is important.

Conmon examples: )

1. Following equipment turn-on procedures ~ emphasis on motor behavior.

2. Typing or operation of computer terminal - card punch operation.
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10.

11.

12.

13,

TALLD 1 (Cent'c.)

Repetitive Movement

a.

Common behavioral attributes:

1. Perceptual-motor behavior-emphasis on motor. Premium orn rmanual
dexterity, occasionally strength and endurance.

2. Repetitive mechanical skill.

3. Standardized behavior, little room for variation or innovation,.

4. Automatic behavior, low level of attention is required in skilled
operator. Kinesthetic cues dominate control of behavior.

S. Fatigue or boredom may become a factor when skill is performed
over an extended period of time or at a rapid rate.

6. Fine tolerances.

7. Often a component of a larger task.

Common examples: :

1. Use of hand tools such as hammer, saw, wrench or power tools such
as lathes, or grinders.

2. Running a drill press in an assembly line.

Written Verbalization

a.

Common behavioral attributes: _

l. Creating an alpha-numeric statement. !

2. TFrequently involves use of a formal or special language such as
used to input data into a computer.

3. Less spontaneous than oral communication; more time is available
to construct verbalization.

4. To translate an event into an alpha-numeric description.

Common examples: ‘

l. Shipboard log keeping.

2. Status board updating.

Oral Verbalization

Other Verbalization, Including Signs

a.

S o '.F'I'I'f;('.f

Common behavioral attributes:

1. Speaking natural or specilized languages.

2, Often involves the use of a specific message model. - Standard
vocabulary and format.

3. Also concerns clarity of voice, enunciation, speed, volume, etc.

4., Timing of verbalization is usually critical - when to pass infor-
mation.

5. Typically characterized by redundancy in terms of information
content.

6. Involves extensive use of previously overlearned verbal skills,
or overcoming overlearned interfering patterns.

Common examples:

1. Officer giving oral orders.

2. Sonar operator passing oral information over communication net.

Common behavioral attributes:

1. Communication other than oral or written.

2. Use of sign language such as hand signals.

3. Special emphasis on the motor skill required to execute sign
language such as semaphore.

Common examples: )
1. LSO use of signals to communicate with pilot making carrier landing.
2. Traffic police directing traffic at a busy intersection.
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TrAZLING TECENIQUES ~AND PRINCIPLES

Stimulus Considerations

1.

\5 3.
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Organize training around intrinsic cue components (key words, formuli,
or key letters) within the fact or principle. Use these cue components
as mediators to trigger recall of complete facts or principles.

Use mnemonics (associating recall of facts or principles with imagery,
rhyme, rhythm, etc.).

Prevent decay of recall by increasing the meaningfulness of the material
to be learned by providing organization to the related facts or princi-
Ples.

Prevent decay of recall by overlearning the original material.

Prevent decay of recall by providing periodic refresher training.

|
Use mental rehearsal of sequential steps, if readily codable in symbolic
form (mediators).

- Maximize control of cues to ensure that the trainee if forming the proper

associations, i.e., responding appropriately to the correct cues.

In training for recall of ‘lengthy or difficult procedures, develop
redundant cue response patters (via primary and supplementary stimuli) to
trigger the sequentially next correct response.

Use programmed demonstration of procedures, up to but not beyond ability
of student to understand procedures.

Stimuli used in training should be nearly identical to job stimuli unless
this fidelity increases problem difficulty in the initial phase of
training to an unacceptable level.

Vary ratio of relevant and irrelevant (transient) stimuli according to
requirements of various stages of training. Maximize relevant cues and
minimize irrelevant cues in early stages of training; use a realistic
mix of relevant and irrelevant cues in final stages of training.

Emphasize cues which elicit mediating responses, e.g., ''self-instructions,"
"population stereotypes' and '"natural associations."

Transfer increases as the difference between reference and generalization
stimulus decreases.

Decrease signal-to-noise ratio as student achieves success at a given
difficulty level.

L e e .
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15.

l6.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

APPENDIN A (Cont'cd.)

Emphasize the logical relationships which exist between the generai
principle and the specific application. The unique or special
features of each application should be minimized while the cornmon
relartionships to the general principle should be emphasized.

Stimulus redundancy - apply principle in a large number of practice
situations, while varying the stimulus context of repetitions.

Trainees must have access to potentially relevant data. 1In finzl

stage of training, data should be limited to that expected in reszl
world situation.

Guiding - early in training present logical implications of alterna-
tive choices.

Mediators - acquisition and use of mediators such as stereotypes or
self-instructions facilitate the identification of response alternatives
and the probability of success of each alternative.

Stimulus load - toward the end of training, present trainee with a

realistic data processing load (realistic number of significant signals
plus realistic noise in real time.)

Stimulus generalization - vary the stimulus context of repetitions.

Insure that the appropriate stimulus cues are available to the trainee
continually during the performance of the task.

Emphasis on prediction of future states (thinking ahead).
Expose trainee to a wide range of task difficulty.

In continuous control tasks, high fidelity is often required in
(1) stimulus presentation, (2) operator response characteristics, and
(3) dynamic system behavior, the evolving display-control relationship.

Contiguity ~-.the symbol and referent should-be presented in close temporal
contiguity.

Cue development - emphasize the development and use of internal cues,
such as mediators or kinesthetic cues.

In training for lengthy serial movements, provision should be made for
programming demonstrations of the lengthy serial or sequential performance
according to the amount of demonstration which can be understood by the
trainee. Continuing a demonstration beyond the "saturation point" will
result in the association of responses with incorrect cues.




30.

31.

32.

33.

34.

35..

36.

SINDIY . (Cont'dl)

Early training - use mocels of correct performance as a basis for
trainee to perceive critical cues of good form. Use models of com-
ponent parts of task.

Cue discrimination - perceive diiference between correct and
incorrect form.

Later stages of training - the kinesthetic cues dominate (cues based
on "muscle feel).

Performance aids - especially in early phase of training use a performunce
aid or model, such as instructions, checklists or standard exampics/formats
to aid in perceiving need for and composing of messages.

"In-the-head" mediators - in later stages of instruction rely on "in-the-
head" instructions, models, etc., to aid in perceiving need for and
composing required messages.

Static and dynamic models - in early phase of training use madels, such
as still and moving graphic displays (video tape recordings) to establish
the characteristics of criterion performance.

Pre-training methods need to take care not to make the S dependent upon
the extra cues provided in the early stages of training and thus to
hinder the changeover to more direct relations between input and output
at a later stage. -

With very complex tasks, instruction in principles yields better results
than laying down a detailed drill, while with simpler tasks the drill is
at least equally effective.
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' APPLUIDIN A& (Cont'c.)

Response Considerations

. 1. Make an overt response indicating the recall of facts and principles,
¢ enabling measures. (Add appropriate phrase for each behavioral
category.)

2. Response Generalization - make job performance type responses (i.e.,
high fidelity responses later in training).

' 3. Guide or prompt response, especially in the acquisition phase of
training.

o s
'y

4. To-be-learned response should occur as soon as relevant cues are
perceived (contiguous occurrences of cues and response).

5. The strength of a given response typically increases as a function of
practice. '

b2 22 0L

6. To enable reinforcement of performance, the student, upon dete¢cting a
signal, should respond so that what is detected and time of detection
can be recorded.

Performance differences which are due to individual differences in

ability tend to be magnified as a function of increasing task difficulty .
Identical performance among given trainees is not necessarily indicative

J of identical learning, hence the need for a better measure of the extent

X to which trainees are profiting from the training situation.

W
i
~J
.

R 8. Apply decision making in a large number of practice situations while
\ varying the stimulus context of repetitions.

\ 9. Stress - when trainee will be required to perform under stress, use
' overlearning of skill to minimize effects of competing responses.

10. Repetition: highly skilled performance requires extensive practice.

1l. Make an objective measurement of the frequency and type of errors -
changes in total error pattern - throughout the course of training.
Measurement should be based on specific behavioral .objectives.

} 12. Symbol - referent associations (pairings) are especially amenable to
o “in-the-head" practice.

13. Ewmphasize extensive motor response repetition or practice in order
to (1) strengthen individual or component steps of the movement series,
and (2) integrate these steps into a smooth sequence.

SNCNNCTZRY |

14. Emphasize overt respondings in a social context. Practice to strengthen
correct responses.

'-"'i;.\‘ NN

o
)
Ly



APPENDIN A4 (Cort'c,

15. Record responses in context. Since the rcsponse is typically comples
involving subtle relations among components, the technique of mea-

r surement should provide for recording the total conplex in a manner

0 that permits analysis of such subtle relationships.

g .

N 16. When skill is not regularly used, prevent decay of recall by providing

periodic refresher training.

17. The usefulness (for "lateral" transfer) of any learned capability will
¢ be increased if it is practiced in as wide a variety of situations as
; possible.
k1

18. Ensure that relevant subordinate capabilities have been thoroughly
learned before calling on vertical (e.g., inclusion) transfer to aid
3 the learning of "advanced" capabilities. .

Q) 19. Vertical transfer is enhanced by the variety of previous knowledge.

20. VWhere the whole task is a closely coordinated activity such as aiming
a rifle or stimulated flying of an aircraft, it is better to tackle
the task as a whole. Any attempt to divide it up tends to destroy
the proper coordination of action and subordination of individual actions
- to the requirements of the whole, and thus outweighs any advantage there
might be in mastering different portions of the task separately.

PO el

X 21. Where the task involves a series of component actions which have to be
. performed in the correct order but each is largely independent of the

others, there seem to be advantages in practicing the different components
¥ : separately.

22. Continuous practice facilitates mastery of complex, meaningful material

i/ and the establishment of coordinated rhythmic activicty (within limits of
fatigue).

23. Continuous practice seems to be preferred by older trainees.

24. Spaced practice is more efficient than continuous if only the actual
' duration of the sessions is counted and the time between sessions is

ignored. When the time between sessions is included, continuous practice
is usually more efficient.

25. Very brief pauses between practice sessions should be as effective as
longer ones.

1 . 26. "Mental practice" in which the S performs a task in the imagination, can
¥ often be substituted for a substantial amount of practice involving full
performance with little if any loss of effectiveness.
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i APPENDIN A (Cont'd.)

27. HRelatively little learning occurs if Ss are passive spectators or cven

passive performers, but that tbey must be involved in active decisions
™ and choices about what they are doing, and it is these that they will
retain whether they are right or wrong.

28. 1If two or more tasks have to be learned, it is most beneficial to begin
with the one which elicits the greatest care and effort towards the
attainment of a high standard of performance. However, if S was not

ot allowed to continue to practice the more difficult task until a point

ﬁ of reasonable mastery, he would be left with an inzdequate compreheansion
‘g; of the task, and transfer to a simpler task might be confused and less
o satisfactory than if he had tackled the easier task first.

- 29. The more sub-tasks there are in the overall task, and the more they

" interact with one another, the more opportunity there will be for improve-
;u ment, and therefore the longer improvement will continue.

N ;

25 30. Transfer of skill from one task to another will depend not so much upon
’ the extent to which methods possible for one are applied to the other,
. but the extent to which methods which have been selected for the one are

applied to the other.

R‘ 31.  Effectiveness of spacing practice depends on what is done during the

if times between practice periods: (a) If they are spent in rehearsal of
e the material, learning will benefit, unless the task is fatiquing in

. which case c¢ontinued practice may depress subsequent performance, (b)
If time between practice periods are spent on another task, learning

& or later recall of the first task may be impaired, the degree of

o impairment depending on the degree of similarity between the twe tasks.
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APPENDIN A (Cont'd.)

Feedback Considerations

1.

10.

11.

12,

Schedule KOR (knowledge of results) soon after response for ma:irmus
reinforcement. Error identification function of KOR is significant.

Especially early in training, use KOR after the response to each step,
for maximum reinforcement. Error identification function of KOR is

significant. In later stages of training, step feedback is not so
critical. :

As training progresses, gradually increase thec delay in presenting
KOR (present KOR in increments of 2 steps, then 3 steps, etc.) until
the schedles of KOR approximatés the operational setting.

Izmediate reinforcement (0.5 second delay) for non~verbal .identification.

KOR - automatic system performance feedback (e.g., if target is identi-
fied from partial cues, present the target with a full set of cues
after identification; automate if possible). v

Feedback omission schedule programmed according to stage of training:
high feedback during initial stages, decreased to equivalent to
operational setting or lower.

Schedule KOR soon after response for maximum reinforcement. KOR should
deal with both process and solution.

Early in training, evaluate each alternative solution as it is identi-
fied, and when a final choice among alternatives is made, evaluate the

overall choice.

Shaping - reinforcement should be contingent upon characteristics of
trainee's response so that by a process of 'successive approxirations,’
the final desired proficiency is produced.

Continuous KOR -~ because of the dynamic nature of the problem, the
trainer should at times be presented with am on-going evaluation of his
performance.

Incorrect as well as correct symbol-referent pairing can be strengthened
by self-initiated "in-the-head" practice.

Extensive response repetition (overlearning) by the trainee to take
advantage of the built-in feedback properties of these types of tasks.
Simple repetitive movements may be '"automatically" reinforcing
(Kinesthetic feedback.)
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15.
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17.

18.
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20.

21.

22.

23.

24.

25.

26.
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AUTENDIN A (Cont'dl)

Pro-ide rucord of trainee's overt response to enable evziuation of
trainee performance (i.e., must know what Ss are doing in order to
provide KOR).

Analyze oral verbalization recardings to evaluate trainer/team
performance and provide KOR.

Performance improvement in acquisition depends on knowledge of
results (KOR). The rate of improvement 'depends upcn the precision
of KOR (within limits of meaningfulness).

Delay oif lOR has little or no effect on acquisition (for simple
motor movements only).

Increasing the post-KOR interval up to a point will improve perform-
ance level in acquisition (spacing during practice). The "point" is
when recall of movement or KOR is affected.

The type of activity in the KOR delay or post-KOR delay interyal does
not influence acquisition (provided the intervening activity is not
of the same type).

Withdrawal of KOR produces deterioration of performance when level of
training is low or moderate.

When KOR is delayed in acquisition, and S engages in deliberate vertal
or motor activity during the delay interval, the effect of KOR with-
drawal is poorer performance than when S rests.

When KOR is delayed in acquisition, and S rests during the delay
interval, the effect on performance when KOR is withdrawn is no dif-
ferent than when immediate KOR is used.

Activity in the post-KOR delay interval during acquisitxon worsens
performance when KOR is withdrawm.

After a relatively large amount of trainings; learning can continue when
KOR is withdrawn.

If errors could be prevented in the first few trials (e.g., guidance)
mastery of the task should be very much quicker.

Guidance during training is beneficial when tracking movements have to
be made with an incompatible control-display relationship.

Guidance does not aid simple repetitive movements, but aids learning
complex courses.




APPENDIX A (COT‘-:'ét)

The manner of conveying KOR ic important: (a) Eifectiveness is
greatest when the information is clearly and simply related to the
action performed. Any distortion or equivocation in the informatien
fed back to the S will reduce its effectiveress. (b) Unduly full

or complex information may be partly ignored or may confuse the S.
(c) The information given should indicate the discrepancy between
what is required and what has been achieved rather than merely give
a reminder of requirements or some broad measure of achievement.

Performance is best maintained when the conditions are such as to

emphasize the need for S to observe the feel of his actions in order
to relate then to their results.

A S must have some cues to the results of his actions if he is to
perform accurately at all, and training procedures will be efifective
in so far as they help him to observe and use such cues as are
inherent in the task for which he is being trained. They will fail
in so far as they provide him with extra cues on which he comes to

rely but which are not available when he changes from trainiqg to the
actual job.

KOR acts as an incentive.
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jask Cormmonality Analvsic

The purpose of the task comménality analysis is to descrivbe tine overlap
in training content between the operational situation and the training device.
W Commonality is said to exist when a.subtask can be performed and practiced
in the training situation (with the device) and in the operational situation.

N Rate each subtask on the following two-point scale:

Rating Definition
*e 1 Training device permits practice of the subtask.

0 Training device does not permit practice of the subtask.




- TASK COMMONALITY ANALYSIS

Name of Task: HIT MOVING TARGET

"

I.‘

K R , '

e EQUIRED TASK ELEMENTS VIGS BOT | M55 BRW |[V/BRW | M60A1
‘!' .

N 1. Gunner indexes ammunition

Q 2. Gunner turns on main gun switch

b4 3. Gunner announces IDENTIFIED

. Gunner applies lead in directio

‘ 4. of target apparent motion

Gunner lays crosshair leadline

: S.at center of target vulnerability

;i 6. Gunﬁer makes final précise lay

7. Gunner announces ON THE WAY ‘
f' 8. Gunner fires main gun

N 9. Gunner announces sensing and BO[
L]

B 10. Gunner relays (BOT)

11. Gunner announces ON THE WAY(BO&) ' -

@)

S 12, Gunner fires main gun (BOT)

) Tagsk Commonality Index

N ] ,

> Task Commonality # of 1's for Device

- Index

# Rq'd Task Elements

o

~

\
L}
|
‘ L]
.
.
e
1
3 112
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, Pnvsical Similarity Analvsic

Toe physical similarity analysis deals with the similarity between
pnysical characteristics of the training device and those of the operationzi
situation. The assessment is based on the physical similarity (such as

. location, appearance, and feel). 1Ignore, for now, the amount and quality
? of information.

Rate relevant control and display to describe how well the control or
display is represented in.the training device. Base your physical similarity
J ratings on the following four-point scale:

: PHYSICAL SIMILARITY RATING SCALE

]
. Rating Definition _ ' |
: 3 Identical. The'trainee would not notice a difference between

the training device control or display and the operational
control or display at the time of transfer. Note;that they

; need not be absolutely identical, but there must be no notice-~
) able difference for the trainee.

' ' 2 Similar. The trainee would notice a difference at the time
‘ of transfer, but he would be able to perform the task. There
‘ might be a decrement in performance at transfer, but any such

y decrement would be readily overcome. - :
, !
1 1 Dissimilar. There would be a -large noticeable difference, :

quite apparent to the trainee at transfer, and a large per- :
formance decrement, given that the trainee could perform at '

' all. Specific instruction and practice would be required
n on the operational equipment after transfer to overcome the i
} decrement. i
!

0 The control or display is not represented at all in the train-
ing device.
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HILARITY ANALYSIS

\ Name of Task: HIT MOVING TARGET

REQUIRED TASK

;:: CONTROLS AND DISPLAYS VIGS BOT M55 BRW V/BRW | M60A1
) C1} Ammunition seleﬁtor handle |

) C2 Main gun switch

'é C3 Microphone

%

Cq Gunner}s control handles

P Cs Magnetic brake palm switches
F ~96 Firing. triggers

N D; Earphones

7§ Dy Ammunition display window

é D3 Main gun switch light

D, M-32 sight (eyepiece, headrest,
8X magnification)

. :
- Ds Moving target !
N —
. Dg Reticle LA
Z !
L

‘ - Sum of Physical Similarity

i Ratings

4

a Physical Similarity Index

f Physical Sum of Similarity Ratings for Device

& Similarity = 3 (# of Rq'd Controls & Displays)

I Index

1‘3 . .

\

&

"N b e e
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Functional Similarity Analvsis

ny
gi The functional similarity analysis compares the operator's behavior in
) terms of the information flow from each display to the operator, and from
™ the operator to each control. The assessment is made in terms of the amount
Y of information transmitted from each display to each control and the type of
] information-processing activity perfprmed by the operator. The issue is not
{: the physical fidelity of a control or display but whether the operator acts
v on the same amount of information in the same way in both the operational and
the training situation.
X
b For each control and display estimate the number of states (or discrete
3 values) which the display or control may assume in the training device.
~ Then compare the number of states in the training situation with the device
> to the corresponding number in the operational situation.
e For each required task control or display, rate haw well it is functionallx
) represented in each training devicg. Base your functional similarity ratings
: on the following four-point scale:
A
. FUNCTIONAL SIMILARITY RATING SCALE '
;,
..:
+
% Rating Definition
b2,
- 3 Identical. The number of states in the training situation
is the same as the number of states in the operational =
setting.
> .
> © 2 Similar. The number of states in the training situation is
at least half of the number of states in the operational
setting.
? 1 Dissimilar. The number of states in the training situation
i is less than half of the number of states in the operational
. setting.
0 Missing. The control or display is not represented at all
;~ in the training device.
+
5
o)
e
-,
()
e,
()
¢
Cal
Y
L ¢
L
"
.“ -
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L DTNILARITY ANALYSIS

-
-
t

2
$ Naze of Task: HIT MOVING TARGET
B REQUIRED TASK
:. CONTROLS AND DISPLAYS VIGS BOT M55 BRW V/BRW | M60A1
- C1 Ammunition selector handle ‘
. C2 Main gun switch
"N

" C3 Microphone

) C4 Gunner's control handles

. Cs Magnetic brake palm switches

S
5';' Cg Firing triggers
‘o
e, D1 Earphones

L]

D, Ammunition display window ‘
'; D3 Main gun switch light
{ D4 M-32 sight (eyepiece, headrest)

o 8X magnification)
D Ds Moving target -_—
X

e Dg Reticle

" Sum of Functional Similarity

2

3 Ratings

3 Functional Similarity Index

2]
33

Functional

. Siwilarity = _Sum of Similarity Ratings for Device
- Index 3 (# of Rq'd Controls and Displays)
-
“
b

o

.

4
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¥ kills and Knowlcdges Requirements
i)

it The skills and knowledges refuirements analysis assesses the skills
and knowledges in the student's repertory before training and compares
them to the skills and knowledges required for successful performance of

h the task.

2 For each skill and knowledge, estimate how much of the skill or

b

knowledge the average trainee could be expected to have on first exposure
to the training device. Assume that the average trainee is a high school
graduate in Armor OSUT who has completed common soldier and tank driver
blocks of instruction. Base yvour ratings on the following scale:

RATING SCALE FOR SKILLS AND KNOWLEDGES BEFORE TRAINING

Rating Definition

4 Has a complete understanding of the skill or knowledgel. Can
o do the steps in this subtask that require the skill or know-
ledge completely and accurately without supervision.

¥ 3 Understands this skill or knowledge but may require super-

i vision to do the steps in this subtask that require the skill
or knowledge. Level of proficiency equals what would be

p expected after several practice trials of the step. -

2 Is familiar with this skill or knowledge, but would require
: assistance on the steps' in this subtask that require the skill
or knowledge. Level of proficiency equals what would be

expected from a complete briefing and one performance of the
task step.

" -
a B 8 8 ¢ ¥

1 Has a limited experience or familiarity with this skill or

; knowledge. Level of proficiency equals what would be expected
o from an orientation.

0 No experience or familiarity with this skill or knowledge.
Cannot perform a task step requiring this skill or knowledge.

P W, O]

o PP A

i

&
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Next, rate the amount of cach 3kill ond iGiowledoe the trainec must have
to do the task (hit moving targets as a gunner) in thc operational situation. -
Base your ratings on the following scale:

B! RATING SCALE FOR SKILLS AND KNOWLEDGES AFTER TRAINING
. Rating Definition
R 4 Should be able to apply skill or knowledge under all condi-

tions without hesitation. System will not tolerate errors.

o
ok

)
[

3 Should be able to apply skill or knowledge under most condi-
. tions without hesitation. System will not tolerate infrequent
Sl errors. .
! .
h, 2 Should have skill or knowledge equivalent to briefing and

some practice but does not need to be able to apply knowledge
or skill without error. System will tolerate occasionfl

5 errors.

- 1 Should have skill or knowledge equivalent to briefing on

s knowledge or on performance of skill. System will tolerate
2 frequent errors.

» —
:x Leave the column for Difference (After-Before) blank.

[/
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SKILL AND KNOWLEDGE REQUIREMENTS ANALYSIS

Name of Task: HIT MOVING TARGET

REQUIRED TASK AFTER BEFORE DIFFERENCE
SKILL AND KNOWLEDGE . TRAINING TRAINING (AFTER-BEFORE)

S1 Is able to distinguish between
targets and friendlies

S2 Is able to estimate speed of target

S3 Is able to maintain smooth track

S4 Is able to sense rounds

K1 Knows procedure to index ammunition
(including when to index ammunition)

K2 Knows that saying IDENTIFIED is
response to TC saying GUNNER, (AMMO
TYPE), (TARGET TYPE) and Gunner seeing
the target

K3 Knows number of lead lines for ‘
ammunition types. |

K4 Knows number of lead lines for
speed of target

Ks Knows crosshair leadline 1s placed on
target's center of mass (with lead
applied)

K¢ Knows that saying ON THE WAY is
response to crosshair leadline being
on target's center of mass, TC saying
FIRE, and Loader saying UP

K7 Knows that sensing is mental notation !
of the point in the sight reticle where i
l

burst of round appears as it passes,
strikes short of, or hits the target.

Kg Knows there are three deflection sensings i
(LEFT, RIGHT, LINE) and four range - |
sengings (SHORT, OVER, DOUBTFUL, TARGET) ,

Kg Knows that saying BOT is response to
sensing round

K10 Knows to move point of sight reticle
by most direct route from where burst
of round appears to target's center
of mass

Kjj Knows that saying ON THE WAY is response
to point of sight reticle where burst of
round appears being on target's center
of mass and Loader saying UP

Total Difference Score . &ﬂ?&fﬁﬁ

LY

g
oom 2o, &3 )
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-yl
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f{, \u\

"\ .-J\' [,- 2750

| Skill & Knowledge Requirements Indey 2
' ) Total Difference Score
Skill & Knowledge Reguirements Index = 4 (Number of Skills and Knowledges)
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Task Trainirg Difficulty

The task training difficulty analysis estimates tine difficulty (in terms
of training time) of training soldiers to perform the required tasks successfuli-.
Assign ratings based on the assumption that training occurs on the operational
equipment. In this case, operational equipment is a tank, dry fire, with
moving targets (8x8 panels).

-
- m

e e e
T T

For each required task element, rate the amount of training time for sur-
mounting its associated deficit relative to the most time-consuming task element.

? Base your task training difficulty ratings on the following five-point scale:
]
R - TASK TRAINING DIFFICULTY RATING SCALE
i
N Rating Definition
;ﬂ 4 Requires as much time to train as the most time-consuming
5t task element. .
}

. 3 Requires substantial training time, but less than above.
s,
b 2 Requires a moderate amount of training time relative to the
iy most time-consuming task element.
LAY
) *

- 1 Requires only minimal training time relative to the most
o time-consuming task element. -
%; (1] Requires no training time.
\‘}

»".+¢ g N~




TASK TRAIRING DI:’ ICULTY ~NALYS1S

Name of Task: _HIT MQUING TARGET

' REQUIRED TASK ELEMENTS TRAINING DIFFICULTY

1. Gunner indexes ammunition

2. Gunner turns on main gun switch

g& 3. Gunner announces IDENTIFIED
3’ 4. Gunner applies lead in direction of
target apparent motion '
" S. Gunner lays crosshair leadline at
2% center of target vulnerability
$4 6. Gunner makes final precise lay
h 4
s 7. Gunner announces ON THE WAY .
“y e
N 8. Gunner fires main gun
o —
ﬁ: 9. Gunner announces sensing and BOT
i 10. Gunner relays (BOT)
fq 11. Gunner announces ON THE WAY (BOT) i -
:q 12. Gunner fires main gun (BOT)
>

Total Training Difficulty Score

Task Training = JTotal Triining Difficulty Score

rg Difficulty Index 4 (Number of Task Elements)
¥ -
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Coverage Requirement Analvsic

The purpose of the Coverage Requirement (CR) Analysis is to determine which
skills and knowledges must be covered by a training device. The skills and
knowledges for the task are listed on the worksheet. Assume that the device
is to be used in OSUT training. Trainees will have completed driving seg-
ments but will not have had any gunnery training. Rate each skill and
knowledge on the following scale:

Rating Definiction
1l Required in training.
0 Not required in training.

Coverage Analysis »
)

The purpose of the Coverage (C) Analysis is to determine whether a device
provides training for each skill and knowledge. Rate each skill and knowledge
for each device on the following scale:

)
Rating Definition
1l Provides training coverage for the skill/knowledge.
0 Does not provide training coverage for the skill/knowledge.

Rate all skills and knowledges for a device before you rate any skill or
knowledge for another device.
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COVERAGE REQUIREMENT (CR) AND COVERAGE (C) WORKSHEET

SKILLS AND KNOWLEDGES

CR

VIGS

BOT

M55

BRW

V/BRWIM60A L

S; 1s able to distinguish between targets and
friendlies '

S92 Is able to estimate speed of target

S3 Is able to maintain smooth track

S4 Is able to sense rounds

K; Knows procedure to index ammunition (including
when to index ammunition)

Ky Knows that saying IDENTIFIED is response to TC
saying GUNNER, (AMMO TYPE), (TARGET TYPE) and
Gunner seeing the target

K3 Knows number of lead lines for ammunition types

K4 Knows number of lead lines for speed of target

Ks Knows crosshair leadline is placed on target's
center of mass (with lead applied)

o O LA AN

Kg Knows that saying ON THE WAY is response to
crosshair leadline being on target's center of
mass, TC saying FIRE, and Loader saying UP

K7 Knows that sensing is mental notation of the
point in the sight reticle where burst of
round appears as it passes, strikes short of,
or hits the target

Kg Knows there are three deflection sensings
(LEFT, RIGHT, LINE) and four range sensings
(SHORT, OVER, DOUBTFUL, TARGET)

..L'A'CJ

K9 Knows that saying BOT is response to sensing
round

Kloxnous to move point of sight reticle by most
direct route from where burst of round appears
to target's center of mass

Kj)Knows that saying ON THE WAY is response to
point of sight reticle where burst of round
appears being on target's center of mass and
Loader saying UP




" Trn1h 28l PROFICLENCY AND LEARNING DIFFICULTY

Training Proficiency Analysis

5 ' .

The purpose of the Training Proficiency (P) Analysis is to determine

2y the degree of proficiency the trainee must attain at the end of training.
First, cross out any skills or knowledges that you decided did not need to
be trained (CR=0). Rate each remaining skill and knowledge on the following

Y scale:
! Rating Definition
4 Should be able to apply skill or knowledge under all conditions
: without hesitation. System will not tolerate errors.
s 3 Should be able to apply skill or knowledge under most conditions
) without hesitation. System will not tolerate infrequent errors.
2 Should have skill or knowledge equivalent to briefing gnd some
N practice but does not need to be able to apply knowledge or
b skill without error. System will tolerate occasional errors.
B .
- 1 Should have skill or knowledge equivalent to briefing on
knowledge or on performance of skill. System will tolerate

. frequent errors. ’ —
‘
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Learning Difficulecy Analysis

The purpose of the Learning Difficulty (D) Analysis is to determine
the degree of difficulty associated with learning each required (CR=1) skill
and knowledge. Assume that the trainee is a high school graduate in Armor

OSUT. He has completed driving training but has no experience with gunnery.
The training program will consist of classroom instruction and dry-fire wicth
an M60Al tank and moving 8x8 panels. Rate the difficulty of training each
skill or knowledge in such a program using the following scale:

Rating Definition

1 Easy. Trainee can accomplish the activity once informed that
rasy .
it exists; no practice or study is required.

2 Modestly Difficult. Trainee can accomplish most of the
activity after classroom instruction; some of the activity
requires minimal skill practice or study for acquiring the
needed level of proficiency. _

}

3 Difficult. Trainee can accomplish the activity only if class-
room instruction is accompanied by practice or study.

4 Highly Difficult. Trainee can accomplish the activity only
£ighl)
if classroom instruction is accompanied by extensive practice
or study.

pm—
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i TRAINING PROFICIENCY (P) AND LEARNIN
" DIFFICULTY (D) WORKSHEE1

SKILLS AND KNOWLEDGES P D

S1 Is able to distinguish between targets and friendlies

S2 Is able to estimate speed of target

o S3 Is able to maintain smooth track

S4 1Is able to sense rounds

2 Kj Knows procedure to index ammunition (including when

¥ ' to index ammunition).

-‘l

L K2 Knows that saying IDENTIFIED is response to TC saying )
. GUNNER, (AMMO TYPE), (TARGET TYPE) and Gunner seeing }
* Ehe target il siosiiis et

~ ‘K3 Knows number of lead lines for ammunition types

\. T

K4 Knows number of lead lines for speed of target

i K5 Knows crosshair leadline is placed on target's center ;-
: of mass (with lead applied). .

y Kg Knows that saying ON THE WAY is response to crosshair

leadline being on target's center of mass, TC saying
FIRE, and Loader saying UP
K7 Knows that sensing is mental notation of the point in
N the. sight reticle where burst of round appears as it
passes, strikes short of, or hits the target.

‘Kg Knows there are three deflection sensings (LEFT, RIGHT,
] LINE) and four range sensings (SHORT OVER DOUBTFUL

; © ° TARGET) ° 1
Kg Knows that saying BOT is response to sensing round

- K1QKnows to move point of- sight reticle by most direct
route from where burst of round appears to target's
center of mass

es_p:"

K1)Knows that saying ON THE WAY is response to point of
sight reticle where burst of round appears being on
target's center of mass and Loader saying UP

A A o o e




PETSLCAL THRARACTERISTICS AND FUNCTIONAL CHARACTERISTICS :

The purpose of tne Physical Characteristics Analysis is to assess how ;
well the physical characteristics of a device support good instructional
practice. You must complete a worksheet for each relevant skill and knowledge by
(CR=1) if any device being considered covers the skill or knowledge (C=1l). g
The worksheet includes ratings for each device. 4

First decide which one of the following categories best describes learning
for the skill or knowledge:

£ SN

BEHAVIORAL CATEGORILES

17, " e " &

(1) Rule Learning and Using
(2) Classifying - Recognizing Patterns “
(3) Identifying Symbols
(4) Detecting

(5) Making Decisions

(6) Recalling Bodies of Knowledge ) =

(7) Performing Gross Motor Skills = :
(8) Steering and Guiding - Continuous Movement 5?
(9) Positioning Movement and Recalling Procedures -
(10) Voice Communications 5

The categories are defined and illustrated in Appendix A. List the category
in colum I. "

Next determine which learning guidelines in Appendix B apply to the -
physical characteristics for the generic type of device for training the
behavior. The guidelines are grouped by behavioral categories. The guide-
lines that might apply to physical characteristics are labelled P or P/F.
Some of the guidelines may not apply to a training device for an entry level
gunner. List the guidelines that do apply in column II of the worksheet.
Include the number and an abbreviated statement of each relevant guideline.
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Fer cioi gevit., list the displays and controls that contribute to
training tre :niil oY knowledpe. 1{ the device does not cover the skil]
or rnowlecge (C=0,, enter NONE. Put these entries in column Il1Il of the

worksheet. !

The next step is to determine which characteristics of the relevant
displays and controls contribute to training the skill or knowledge. Review
the generic stimulus characteristics that are listed in column IV of the
worksheet (and defined in Table 1) to find which ones apply to the stimulus.
More than one characteristic may apply. Cross out the characteristics that
do not apply. Also determine which response mode is required by the device.
The response modes are listed and defined in Table 1. Only one response
mode may apply. List the best description of the response mode in column 1IV.

Next rate each relevant characteristic for each device that covers the
skill or knowledge on how well it incorporates the learning guidelines you
listed in column II. Rate each applicable characteristic on the following
scale:

Rating Definition _
1
0 Extremely deficient implementation of guidelines (or) no

implementation at all.

1l Partially proficient implementation of guidelines; at least
minimal implementation is achieved.

2 Proficient implementation of guidelines; implementation f%
adequate to good instructional quality.

3 Highlv proficient implementation of guidelines; implementation
is of exceptional quality (or) is identical with guidelines.

When you assign a rating to a characteristic, calculate an approximate average
of how well the characteristic implements the complete set of guidelines in
column II. Leave the blocks for PC Score blank..

Functional Characteristics Analysis

The Functional Characteristics Analysis is an extension of the Physical
Characteristics Analysis.

The first step in this analysis is to extract the learning guidelines
related to functional characteristics from Appendix B. The candidate guide-
lines are in Appendix B under the behavioral category you entered in column I.
This time you are concerned with the guidelines labelled P/F or F. List the
guidelines that apply to a training device for entry level gunners in
column VI of the worksheet.
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Then rate each cevice that covers the skill or knowledge (C=1) or 1:
well it applies each guideline. Rate the device for cachl guideline on ¢
following scale:

1o
[

Rating
0

Extremelv deficient implementation of guideline (or) no

implementation at all.

Partially proficient implementation of guideline; at least

minimal implementation is achieved.

Proficient implementation of guideline; inplementation is
adequate to good in quality.

Highly proficient implementation of guideline; implementation
is of high exceptional quality (or) identical with guideline.

.

Enter your ratings in column VII. Leave the FC Score boxes blank.
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TABLE 1

GENERIC 'STIMULUS CHARACTERISTICS A
CORRESPONDING TRAINEE RESPONSE MODES

$TINULUS CAPABILITIES |

(1) VISUAL FORM

1.Y Visua) Alpohanumeric - words, numbers and other
Sy=0013 presented greohically.

1.2 Visual Pictorial, Plane - a two-dimensional
nage, ¢ representation in the form of &
pnotograph or arawing.

1.3 visua) Line Construction, Plane - 3 two-
awmensiondl Tigure mace of iines, SuCh 2s
a mathematical curve or gragh.

1.4 Yisual Obiect. Soli¢ - a three-dimensions] image
or reslity that 15 viewed from uur\or
perspectives.

1.5 visua) Environment - A three-dicensional image

or reslity that 15 viewed from inside.

(2) VISUAL POVEMENT

2.1 visual Sti1l - a static visua) field, as witha
$T11] onotograpn, drawing, or printed page.

2.2 visual Limited Movement - a basically static
visud 1el0 with eiements that can be made to
rove, 83 with an animeted transparency or simole
panel with switcnes that move.

2.3 Visua) Full Movement - 3 visua) field in which
277 elements can move, as witn 3 motion picture,
fiignt simulator, or operationsl sircraft.

2.4 visual Cvclic Movement - a visual field which
moves tArOougn 3 fixed sequence and then repeadts
the sequence in a repetitive senner, as with 2
film \ooD.

(3) VISUAL SPECTRUM

3.1 Blsck and Wnite - a visual field composed of
either black or white elements, as with the
orinted page or Yine drawings,

3.2 Grav Scale - 2 visual field composed of black.
white N0 continuous gradations of gray, as
with & black ano wnite photograph or
television picture.

3.3 Color - @ vhuh field comoosed of various
segments of the visual spectrum, as with
color television or motion pictures.

(4) SCALE

4.1 Exacs Scale - actual visva) field or » one-to-
one repircation of that field as with a full-
sized mock-vp, simulator, or operational
systea.

4.2 Prooortions! Scile - a reoresentation of
reality 1n otner than full scaie. such s @
. scaled mode) map or pnotogreoh.

(S) auplo

$.) Vvoice Sound Range - 3 Vimited quality of sound *
wnicn enables SDOxen words to be used ds the

medium of communications, but not suited to
more demanding tasks, such 83 music or sound
neqmuoa esercises.

5.2

5.3

Full Sound Rsnae - ¢ auality of sound resroduction
that contains 41 the significant elements of tne
sound and is suIteo tO the Cemanoing task of soune
recognition gaercrses.

Ambiens Sounds - & comolex Soune envircnmen: wign
souncs emanating from various sourcey 4n¢ ‘ro~
various giressions, Including Sackgrounc noise
and task significant souncs.

(6) TACTILE-KINESTAETIC

6.1

6.2

6.3

(1
(2)

{3}

(4)

(s)

(6)

mn

(8)
€]

(o)

Jactricle Cues - signals recerved througn the sense 2
touch, aicuaing sensations related 1o testure,
size or shaoe.

Interna) Stinwlus Motion Cues - tne sensations feit
by & person wnen ne JOves nis arz, leg, fingers, e32

External Stimulus “otion Cues - the sensations felt :_- et
person whe Ne 13 MOved Dy some outsioe force ' suc” ¢
way that nis body exveriences rell pitch, yew, A2det.
sway and/or surge.

|
TRAINEE RESPONSE M5 &

Covert Response - & resoonse whiCh the trainee cresses
\h NS @IN0 DUT G0ES NOL exDress N an ODSeroabie ag-c¢-.

Multiole Choice - 2 response moce n which 2 trainee
selects a response from a limited seg of resbonses.

Pre-proorarmed Verda) Perforrance - a response soce
WRICA 3 trainee Credtes & SNOFt dnsee 10 4 Guestic~
having 3 limited set of correct answerdS.

Free-Stvle kritten Performance - 3 resdcnse moce ir
whiCh 3 trainee writes & response in Ms own wores.

Decision Indicator - a verbal or percestual motor
TeSPONSE 1A whICh the trainee indicates that he nas
made a givergent type decision,

voice Performance - 3 response moge in wNICA 3 Lrevree
$DeakS. 'nCIuding conversation.

Fine Movement Manipulative Acts - & response moce 1r
which & trainee makes discrete 4nd sral! moveme~sy

of dials, switches, keys or waces sersitive ac)lusime~2s
to insturments. ACt may involve use of s3~all
instruments.

8réag Movement Manioulative Acts - & response roce -
whICh & travnee maaes .arge movements of levers or
wheels on large Dieces of ecuipment or Oy the vie ¢*
equipment or by. the use of hand neld tools..

Tracking - 2 resoonse mode in which a trainee
continvovsly controls a constantly changing systez,
such a3 steering an automopile or molcing & corzass
bearing in steering & saip.

Procedura) Manioulative Acs - 3 response mooe \n wrele
3 travnee pervorms tne seovence Of 3teps in & procecs~w,
sSuCh as in the carrying out of the items on the
check1{st for pre-flignting an aircraft or turniag ca ;
racar systes.

‘ym just 8 few to miny of these caoadilities may aoply to tne device/cantrol deing characterizec.

131-!' cne t.ze 0f response will bDe rade by the tratnee to the corresdonaing stimulus,
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Behavioral Category Definitions
(Adapted From TRADOC Pam. 350-30)

164

: " Ao “ B SO E TR R R S .' X

¥ S LA LA

WRTRINT

A R A A R SR AL SRR RS L &



RSy

&
o
.‘

Behavioral Category Definitions

(Types of Learning)

Behavioral Category #1 -- Rule Learning and Using

o SAMPLE ATTRIBUTES

1. Choosing a course of action based on applying known rules.
2. Frequently invoives "If--then” situations.
3. The rules are not questioned, the decision.focuses on whether
| the correct rule i; being applied.
o  EXAMPLES | |
. 1. Apply the "rules of the road".-
2. Solve mathematical equations (both choosing correct equations
and the mechanics of solving the équation). ]
3. Carrying out military protocol.
-4. Selection of proper fire extinguisher for different types of '
fires. - : - —

5. Choosing correct grammar in novel situations covered by rules.’

Behavioral Category #2 -- Classifying-Recognizing Patterns
® SAMPLE ATTRIBUTES
1. Pattern recognition approach to identification -- not problem

R solving. .
2. Classification by non-verbal characteristics.

3. Status determination -- ready to start.
4, Object to be classified can be viewed from many perspectives

or in many forms.
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Classify a sonar target as "sub" or "non-sub". Y
Visual classitication of flying aircraft as "friend" or \\,j c
“enemy" or as an "F-4",

Determining that Sn identified noise is a wheel bearing

failure not a water pump failure by rating the quality of the ©

noise--not by the problem solving approach.

Behavioral Category #3 -- Identifying Symbols

o SAMPLE ATTRIBUTES o
1. Involves the recogﬁition of symbols such as in codes, diagrams,
" schematics, etc. | | _ )
2. Symbols to be identified typically are of low meaningfulness °
to untrained persons. ’
3. Identification, not interpretation, is emphasized.
o  EXAMPLES _ OG
i. . Reading electronic symbols on a schematic drawing. -—
2. ldentifying map symbols. '
3. Reading and.transcfibing symbols on a tactical status board. ©
4. Ildentifying symbols on a weather map.
Behavioral Category #4 -- Detecting o
e SAMPLE ATTRIBUTES i
1. Vigilance--detect a few cues embedded in a large block of time.
‘ 2. Low threshold cues; signal to noise ratio may be very low; o
{ early awareness of small cues. |
3. Scan for a wide range of cues for a given "target" and for
different types of “targets”. : c




S 1. Zarly sonar detection of a2 sumbmarine target.
ff ' 2. Visually detecting the periscope o7 a snorkeling submarine
during daytime.
3. Detect, through a slight change in sound, a bearing starting
to burn out in a perr generator.
Behavioral Category #5 -- Making Decisions

% 9 SAMPLE ATTRIBUTES

1. Choosing a course af action when alternatives are unspecified
or unknown.
2. A successful course of action'is not readily apparent.
. 3. The penalties for unsuccessful course of action are not
readily apparent. |
4. The relative value of possible decisions must be considered --

including possible trade-of%s.

o EXAMPLES
1. Choosing torpedo settings during a torpedo attack.

2. Threat evaluation and weapon assignment.

Chofce of tactics in combat--wide range of options.

bt AL
w

4. Choosing a diagnostic strategy in dealing with a malfunction

. in a complex piece of equipment:

'E 5. Choosing to abort or commit oneself to land upon reaching the
L Y
- critical point in the glidepath.
7 ~ Behavioral Category #6 -- Recalling Bodies of Knowledge
| o  SAMPLE ATTRIBUTES

‘ 1. Concerns verbal or symbolic learning.

N\ 9

W\\_,) 2. Concerns acquisition and long-term maintenance of knowledge

so that it can be recalled.
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1. Recalling equipment nomenclature or functions. c
2. Recalling system functions, such as the complex relations

3.
4.

between system input and output.
Recalling physical laws, such as Ohm's Law. ©

Recalling specific radio frequencies and other discrete facts.

Behavioral Category #7 -- Performing Gross Motor Skills

o SAMPLE ATTRIBUTES ‘ ' o

- Perceptual motor behavior; emphasis on motor. Premium on

manual dexterity, occasionally strength and endurance.

2. Repetitive mechanical skills. . °©
3. Standardized behavior, 1ittle room for variation or innovation.
- 4, Automatic behavior--low level of attention is required in
skilled operator. Kinesthetic cues dominate control of <:::)‘=
‘behavior. -
5. Fatigue or boredom may become a factor when skill is performed
over an extended period of time or at a rapid rate. °
6. Fine tolerances.
7. Often a component of a larger task. o
e EXAMPLES
1. Use of hand tools such as hammer, saw, wrench, or power tools
such as lathes or grinders. ‘ c
2. Running a drill press in an assembly line.
3. Loading ammunition into artillery pieces of 5" guns.
4. Drafting--use of drafting instruments. c
S. Painting--house painting or preserving ship hull, etc. (:::;
6. Marching--close order drill, | |




X i .ol lateglry =8 -- Stzerinc and Guiding-Continuous Movement

SAMPLE ATTRISYTES

[ 7]

’ : 1. Tracking, dynamit controi--a perceptuel motor skill involving

f: continuous pursuit. of a target or keeping dials at a certain
%

by

i!.!

;ﬁ reading such as maintaining constant turn rates, etc.

2. Compensatory movements based on feedback from displays.

Eg 3. Skill in tracking requires smooth muscle coordination patterns--
;*;’5 lack of overcontrol. |

* 4. Involves estimating changes in positions, velocities,

fs ' accelerations, etc. :

‘ﬁ 5. Involves knowledge of d%splay~contr01 relationships.

o EXAMPLES .

1. Submarine bow and stern planes operators maintaining a constant
course, or making changes in course or depth.

2. Tank driver following a road.

em—

3. Sonar operator keeping the cursor on a sonar target.

4. Air-to-air gunnery--target tracking.

5. Aircraft piloting such as visually following a ground path.

k- 6. Helmsman holding a course with gyro or magnetic compass.

Behavioral Category #9 -- Positioning movement and recal1ingAprocedures

E o SAMPLE ATTRIBUTES
4 1. Concerns the chaining or sequencin? of even;s.

2. Includes both the cognitive and motor aspects of equipment
:E _ set-up and operating procedures.

3. Procedural check 1ists are frequently used as job aiés.




o  TXAMPLZS

52 : 1. Recailing equipment assembly and dicassemdbling prccecures. <:::>

-

2. Recalling the operation and check out procedures for a piece <
. of equipment (cockpit check lists).
?‘ 3. Following equipment turn-on procedures--emphasis on motor
; behavior. | c.
‘ Behavioral Category #10 -- Voice Communicating :
\: ¢  SAMPLE ATTRIBUTES 5
i‘: 1. .Speaking and listeniﬁng in specialized languages. o;

2. Often involves the use of a specific message model. Standard E
E; . vocabulary and format. %
; 3. Also concerns clarity of voice, enunciation and spﬁed. <>5
2 4. Timing of verbalization if usually critical--when to pass ’
f} information. | :
' ~ 5. Typically characterized by redundancy in terms of information (:::>c>;
¥ ~ content. ' ' - |
:- .
3; 6. Involves extensive uyse of previously overlearned verbal skills,, o
: or overcoming overlearned interfering patterns.
E 7. Tasks may be difficult due to background noises.
§ o  EXAMPLES | o
N - 1. Officer giving oral orders and receiving reports.
-S 2. Sonar operator passing oral information over communications net.
~
.

3. Instructions by ground control operator to pilot in landing

o

afrcraft.

o A 2o P




Learning Guidelines

for

Good Instructional Practice

. Extracted from TRADOC Pam 350-30,
Interservice Procedures for Instructional y
System Development, Phase III
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SARNING GUIDELINES
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Behavioral Category #1 - Rule Learning and Using

3 P (1) Pick out the features of the real world job environment
&, which could be used to trigger the trainee's recall of
2 training material which must be used in the rule using
o ' - part of his job.

P/F (2) Where possible..supply students with diagrams, pictures,
%é . | charts, graphs, rhymes, key words, and 6ther association
‘2' devices which the student can use to relate what he al-
f; ready knows to what he is trying to.learn. 3
g% - PJF (3) Encourage students to make up their own association
"<:::) devices if they can and want to do it.
i F (4) wWhere the learner is having a difficult time trying to -
TE learn and apply a rule, use specific questibns which

will help the learner to state the elements and relation-

»g ships in the rule and thus see how concepts of the rule
hé are related.

F (5) Provide practice until the student learns the rules and

learns to apply the rules to the'desired level of per-

formance in the operational job setting.
F (6) Positive rewards of the student's correct applications
of the rules learned is required in the early stages of

training.

oy o e LI
L&':ﬁ ‘{-h{ﬁ M{&‘:L"_{.\.\ L" (\_ q( 4&




: ‘7, Toward the enc of training, the level of sositive rewards
e : for correct performance should be reduced to the same
level that the student will find on the job.

(8) Relate the rules to be learned to operational tasks which

L N -
-

the trainee must perform in real worid assignments. ©
1 F (9) Different trainees will have different rates and styles
of learning the material. Use techniques which allow
students flexibility in learning time.

F (10) Reduce forgetting by providing periodic practice or re-

S

fresher training for infrequently used material.
F (11) In order for slower learners to reacﬁ the same level of
‘ proficiency as faster learners, time must be a]]owe; for
the slower learner fo get as many positive rewards for

correct applications of the rules learned as the faster O °

. learner. .
: ‘ F (12) At the beginning of the training, the instructor or the
| material/media should clearly inform the trainee of the

learning objectives; that is, what the trainee is ex-

ARSI

pected to be able to do By the completion of training.
F. (13) Make sure that the student can recall and demonstrate
the concepts which make up the rule; then go on to rule
§ learning. | .
F (14) Require the learner to state the rule verbally in the

learner's own words. This helps the learner recall which

y concepts make up the rule and how the concepts are ar-

2 ranged. - <:::)




g:"\\ £ (15) Present exampies 0f wnen the rule applies and when it
fs doesn‘g.
}! F (16) Provide opportunities to apply the rule in a variety of
23 new situations in whfch the learner has not previously
- been trained to apply the rule.
g F (17) During practice, practical applications and practice
‘% ‘tests, provide the student with immediate knowledge of
‘. results about his correct and incorrect answers.
;i F (18) Provide reQards for correct application  of the rule.
. F (19) To test the learner's understanding of the rule, provide

an unfamiliar situation in which the rule can be aqplied,
and then require the learner to tell how the concepts of

the'rule are related to each other and to this situation.
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LZARNING GUIDELINES

Sehavioral Category #2 - Classifying/Recognizing Patterns

P/F (1) Call studentS attention to the important, distinctive

P/F (2)

P/F (3)

P/F (4)

p/F (5)

P/F (6)

features and characteristics of a pattern which distin-
guish this pattern from other patterns.

Clearly display each of the distinctive features of pat-
terns under study. Show how these cues differ from each
other (pre-differentiation of stimuli)..

Determine if the trainee can detect distinctive feature§
in patterns that are not to be classified or recognﬁied
(ignored) in the training task.

Emphasize distinctive features which can be remembered in
the form of.menta] "pictures" instead of abstract‘wonﬁse-
When possible, supply students with diagrams, pictures,
charts, graphs, rhymes, acronyms, keywords, self in-
structions, common associations, and other association
devices like these to which the student can relate the
material he is trying to learn.

Teach students to transform dist{hctjve features of the
patterns into items that they can readily recall and

make correct actions to. '

In instructional presentations and practice, many examgles

and non-examples of the pattern should be presented.

-
-
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i A\ °/F (7) Toward the end of training, present examples and non-

4; examples of natierns that will be very similar to each
N other in the job environment.
% P/F (8) Ip early training there should be few irrelevant features,
Ef so that identifying the distinctive characteristics of
the pattern is fairly easy.
;j P/F (9) By the end of training, the number of irrelevant cues
Q surrounding distinctive characteristics should be in-
g creased to correspond with the real-life situation/job
% setting. .
3 P/F (10) Provide the student with practice in recognizing exsmples
*. from the full range of p;tterns produced by a given ob-
‘ ject. Make the examples more similar as training pro-
. “ gresses. At the end of training, the similarities in
ff -the examples should be the similarities that exist in ~
§E the real world.
P/F (11) Provide a variety of examples of the pattern. Select
" examples from the full range of variations in the pattern.
?f P/F (12) To test learning, require the trainee to provide new
examples of the pattern, and to teach recognition of
3 .—— the pattern to someone else.
§ F (12) At the beginning of the training, the instructor or the

materials should clearly inform the trainee of the

pi

training objectives; that is, what the trainee is ex-

- - . e
aans sd

pected to be able to do by the completion of training.

| P S )
| .




{14) Organize the training material in such a way that the Vi

A
n

trainee can meet ‘the training objectives at the end of

;;' training.

;:' F (15) Relate the objectives and learning activities to opera-

’:: tional tasks which the trainee must perform in future ©
5 real world assignments.

5‘; F (16) Positive rewards of the students' correct recognition of

e patterns is required in the early stages of training. ©
‘ F (17) Toward the end of training, the level of positive rewards

; for correct performance should be reduced to the same

! level that the student will find on f.he job. ; ©
i F (18) Provide plenty of opportunities for students to practice

§ making recognitions of each pattern being learned.

| F (19) In practice and practice tests, provide for immediate O ©
E‘ knowledge of results to help the student meet the Iearn:?_r;g

E' : objectives by making each act'ion of the task correct.

a F (20) The pause following knowledge of results should be long °
_ enough to allow the student time to sort out his errors

: and pick out distinctive features of the pattern to be

| classified. i c
'-:E F (21) Different trainees will have different rates and styles

w . of learning the ma.terial. Provide flexibility in the o

time allowed.

F (22) In order for slower learners to reach the same level of

proficiency as faster learners, time must be allowed for
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\ he slower learner to get 2s many Or more positive rewards
for correct answers as the faster learner.
h F (23) 8e sure that students develop a strong tendency to look

i for certain critical and distinctive patterns and develop

the same kind of expectations they will need to have while
on the job.
F (24) Require the student to overlearn the original material;
that is, the student should continue to practice the re-
; 'quired tasks after the point that simple mastery of the
task has been met.

F (25) Reduce forgetting by providing periodic opportunity to

- recall and apply infrequently used material.

s WA
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Benavioral Category #3 - Identifying Symbols

p (1) Pick out features of the real world job environment which o

. could be used to spark the trainees' recall of associated

;" material which would likely be used in the job or its

9 parts. o

’ P/F (2) If there are very similar symbols (or features of parts |

v of symbols) which have been frequently éonfused in the past,

§ then be sure that the students can tell the difference (o)

N between the symbols (or their parts) before they ar‘é taught

' actions to take for each one.

b ‘ P/F (3) During instruction, the presentation of the symbol should C- (o]

- be followed immediately by the presentation of its meaning

: _ (contiguity principle).

. P/F (4) When possible, suppiy students with diagrams, pictures, ) (o)

’ .charts, graphs, rhymes, acronyms, key words, and other

: association devices to which the student can relate what

h “he is trying to learn. | o

: F (5) Clearly relate the learning objeétives and learning acti-

3 vities to operational tasks, which the trainee must per-

a form in future real world assignme}i;:s. c

' F (6) Break the overall learning task down into manageable steps

7: | or units when any of the following conditions exist:

~ | o
179
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a. lower ability studenis
b. complex material
c. overall task contains many small parts

F (7} Change the order of presenting material éuring practice
sb that each training item will be learned equally well.

F (8) Encourage the students to make up their own association
devices if they can and want to.

F (9) When possible, provide the students with association de-
vices which will cause an emotional reaction in the student.

F (10) Allow for self-paced practice and provide the student
with knowledge of the results of his identifications.

F (M) Reduce forgetting by providing periodic recall and Lrac-
tice for infrequently used material. |

F (12) Require the student to overlearn the original material;
that is, the student should continue to practice the re>
quired tasks after the point that simple mastery of the
task has been met.

F (13) Practice and test situations should require the student
to make written‘or verbal answers so that the accuracy of
his recall can be checked. ‘

F (14) Different trainees will have different rates and styles
of learning the material, Provide flexibility in learning
time alotted.

F (15) Positive reward of the student's correct identification of

symbols and provision of immediate knowledge of result is
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i required in the early stages of training. <:::>
n; R .
c

a F* (16) Toward the end of training, the level of positive re-

p wards and knowledge of results should be reduced to the

0y same level that the student will find on the job.
92
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LEARNING GUIDELINES

Behavioral Category #4 - Detecting

P/F (1) Train student to use systematic search procedures
utilizing whatever senses (sight, hearing, etc.) are
appropriate for the task.

P/F (2) Provide examples of correct performance of tﬁe task
where appropriate.

P/F (3) In presenting signals, ;ample from the full range of
types of signals. 1nq]ude the differenf signaT sources
to be encountered on the josrand the different patterns
of each signal source. | ]

P/F (4) Train the student to use the detected signal as a cue
to search for and verify the existence of the signal in
a second sense moda1ity; where it is possible for the ;_.
signal to be detected by more than one sense, and when
a student thinks he has detected the signal through one
sense.

P/F (5) Where appropriate, train the student to use peripheral

vision when scanning with the eyes.

r

e The following (6 - 11) are guidelines for managing earlier
. ' '

stages of training.

P/F (6) Provide a high signal density more frequent than in the

operational task.
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d/F

P/F

P/F

P/F

P/F

(7) Signels snoula have nigh signal-to-noise ratio
{8) Use different amounts of time between signal presentation.
(9) Insure a high frequency of.student identifications of
the signal.
(10) Provide student with immediate and continuous knowledge
of results

(11) Do not teach any vigilance techniques

e The following (12'- 16) are guidelines for managing intermediate

stages of training.

P/F
P/F
P/F
P/F
P/F

(12) Use a lower signal density

(13) Use lower signal-to-noise ratios

(14) Use different amounts of time between signal presentations.

(15) Provide student with intermittent knowledge of results.—

(16) Introduce vigilance techniques

e The following (17 - 21) are guidelines for managing advanced

Yy - stages of training.

.'f .

o
il
-

. PIF

P/F
o/F
P/F
’/F

(17) Low signal density; i.e., operational density or minimum
number suited to training.

(18) Decrease signal-to-noise ratio to operational leve)

(19) Use different amounts of time between signal presentations.

(20) Provide the student with knowledge of results equivalent.

(21) Require vigilance techniques appropriate to the job satting.

O
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v\22) Train tne stucent to monitor his own vigilance level
by conditioning him to respond to biological conditions
(internal cues) which appear when vigilance begins to fade.
F (23) At the beginning of the training, the instructor or the
material/media should clearly inform the trainee of the
learning objectives; that is, what the trainee is ex-
‘pected to be able to do by the completion of training.
F (24) Relate the learning objectives and learning activities

to operatiénal tasks which the trainee must perform in

future real worid assignments.

F (25) Train the student in techniques of vigilance; train him
to establish a mental “"set" to search. Use instructions
to éstablish this "set" and provide a positive reward

when the student achieves a proper "sgt.“

F (26) Provide knoW]edge of results on correct detectfons. TH?;
can serve as positive reward to encourage vigilance
behaviors that will lead to continued correct detections.

F (27) Ensure that detections are correct before providing posi-

tive reward.

‘n

(28) Do not allow a student to leave one phase or level of

the learning task until he has achieved the required

level of mastery. ‘
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p/F (1)
P/F (2)
P/F (3)
Fo(4)

LZARNING GUIDELINES

Behavioral Category #5 - Making Decisions

Provide the student with a wide variety of decision
making experiences. Provide basic problems where there
are only a few factors to consider. Also provide complex
problems which require the student to consider many
factors. Th: solutions should range from easy to hard.
If the trainee will be required to make.the decision
under stress in the rea) world, then he must overlearn
the decision making skill during training. That ié; he
must be able to make the correct decision; and he must

be able to make the decision efficiently, accurately,

and repeatedly in'distracting'surroundings. ;—
During the final stages of training, it is important to
provide situations which closely duplicate the real world
with respect to amount of data, type of data, amount of
time to ccmplete the decision making problems, and the
amount of distra;;ion and “noise" in the working environ-
ment. |

At the beginning of the training, the instructor or the

¢

materials should clearly inform the trainee of the learning

objectives; that is, what the trainee is expected to be

able to do by the completion of training.




Rt € '3) At the beginhing of training, relate the learning cb-

b jectives and learning activities to operational tasks

g which the trainee must perform in future real world

’t: .

) assignments.

ot

N F (6) For the most efficient learning of decision making the

student must already have learned the technical knowledge

é which will allow him to identify what the problem really

is, make a list of the most reasonable solutions, and

3 determine which of the solutions would be best.
;é F (7) The student will learn best if he is not afraid of making
| incorrect decisions in the training situations; this is
EE particularly true in the early stages of training and in
ﬁ very complex decision making processes. Materials and

. instructors should, therefore, attempt to decrease student
is fears to a Jow level. ' o
:E F (8) Give the students examples of ‘these two types of aztions

. which are to be avoided when mak%ng decisions:
:f a. response biases; that is, the tendency to make a
o “favorite" decision or use a "favorite" solution
iy regardless of the real nature of the problem.
,g b. perceptual sets; that is, the tendency to generalize
2 problems or view several types of problems as if
? they were all the same when, in fact, they are quite
2 different.
:
,§<:::)
;
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Fa - \J9; each the students 3 set of stens to ollew in making O
cecisions such as' the following >-step model: c
o a. Discover the existence of a problem and define it

b. Identify and collect relevant information

c. Develop reasonable solutions to the problem ©
:, 1) compare alternative solutions
' 2) combine alternate solutions where desirable
A d. Evaluate each of the proposed solutions. °©
.;,,' 1) how will each solution solve the problem?
2) will each solution bring about any additional
kL benefits or problems? | . °
' 3) rank each solution according to the results
. it would bring.
| e. Decide on the best solution and put it into effect. OO
: F (10) Provide the student with enough realistic information and
: ' data on which to formulate possible solutions and make
final decisions. Be sure that the student makes decisions ©
3 in the same variety of settings as he will face in
: carrying out his job.
F (11) Provide the learﬁer with knowledge of results for ©
; each decision he makes. A recommended list of questions
' ' to ask about the learner's problem solutions follows: o
v, a. Predictable? (Were evidences of perceptual sets shown
3 - " in his solution?)
fj, b. Perseverated? (Were evidences of response biases o
o | shown in solution?) O
<
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; ¢c. Timely? (Is this the appropriate time to execute
0 this particular decision?)
2 d. Complete? (Did he consider all of the data and
» . .
% information?)
\“(

K e. Consistent? (Is his solution compatible and relevant
X to the data and the available information?)

f F (12) Give knowledge of results with respect to the student’s
&
! decisions each time. Where possible, provide the actual
~; consequencés of the learner's decision. .

]
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LEARNING GUIDEL INES O
: c

Behavioral Category #6 - Recalling Bodies of Knowiedge

P (1) Arrange for features of the real world job setting to be
used to trigger the trainee's recall of training material--
the knowledge he needs to do the job.

P (2) Use high interest, attention-getting features of the
learning m§teria1$ throughout the training. Keep student
attention by using learning activities which requifel
active student ﬁﬁrticipation. |

P/F (3) Make the learning activities relevant by making them

similar to real-life tasks that the student will be per-

forming on the job. Oo
P/F (4) If the real world job will present the trainee with very

similar features of the job situation which will require

the trainee to remember different knowledge for each

feature, make sure that the trainee learns the difference
between these features before he is taught which body of

knowledge to associate with each feature.

P/F (5) When possible, supply students with diagrams, pictures,
charts, graphs, rhymes, acronyms, key words, and other
association devices to which the student can relate the
facts and principles he is trying to learn and recall
them more easily. |
P/F (6) In early phases of trainfng, provide the student with c
guides, prompts, cues, and coaching which will help him (:::)
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rememder the materiai correctly.
P/F (7) As training progresses, prompts should be reduced until
it matches the level of help that will be available in
X the real world job setting.

P/F (8) Provide students with opportunities to practice their
training tasks by setting up a wide variety of testihg
and practice situations which are very similar to situa-
tions the learner will encounter on the job..

T P/F (9) Practice and test situations should require the student
o to make written or verbal answers so that the accuracy
of his recall of the facts and principles he learneg can

T~ be checked.

i ‘ . F (10) At the beginning of the training, the instructor or the
‘ material/media should ciear‘ly inform the trainee of the
3 learning objectives; that is, what the trainee is ex- ‘
; pected to be able to do by the completion of training to

meet the learning objectives.

, F (11) Analyze the subject body of knowledge to detect key words,
1§
¢, formulas or phrases. 0Organize the learning activities

around these key items.
F (12) Before testing for recall, provide some warm-up exercises
R (or) an introduction to remind the student of the type
of task and the type of information needed.
F (13) If it is necessary for the student to learn similar

bodies of subject matter, then directly compare the
\
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boaies when they are Tirst presented so that the student O
can tell them apar:t (or) separate their presentation by ¢
as much time as possible to avoid confusion between them.

F (14) Encourage and give students directions to make up their
own association devices if they can and want to.

F (15) When possible, provide students with association devices
which will cause an emotional reaction in the student.

F (16) During the training sessions, provide the student with
immedia;g khowledge of results about his correct and in-
correct answers. .

F (17) Provide positive rewards during the instruction, even
during non-testing situations. Reward a student's pro-
gress, attitude, attention, mastery of an objective, etc. <:::> c

F (18) In practice and practice tests, provide for immediate

knowledge of results to help the gtudent retain correct
answers and eliminate incorrect answers.

F (19) Change the order of presenting thé material during
practice so that each item in the list will be learned
equa11& well, |

F (20) Rest periods should be provided during practice sessions
according to need for rest as judged by the student and
requirements of the specific learning material as judged
by the instructor.

F (21) different trainees will have different rates and styles

of learning the material. Try to provide flexibility in

time to learn. <:::>
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(22)

(23)

(24)

(25)

(26)

(27)

In order for siower learners to reach the same level of
proficiency as faster learners, time must be allowed for
the slower learner to get as many or more positive rewards
for correct answers as the faster learner.

A§ training continues, give the learner chances to compare
his progress and achievement with the stated learning ob-
Jectives.

Test to see that the student is able to correctly recall
key featurés that will help him recall the knowledge he
needs in performing his job. '

Provide the student with practice in associating thﬁ
knowledge to be learned with key features of the job
setting.

Prevent forgetting by showing the meaningfulness of the
material to the learner's job environment and duties.
Emphasize the organization and structure of the material.
Require the student to overlearn the original material;
that is, the student should continue to practice the
required tasks after the point.thaé simple mastery of

the training task has been met.
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P/F

o/F

P/IF

P/F

P/F

LEARNING GUIDELINES

3ehaviorai Category #7 - Performing Gross Motor Skills

(1)

(2)

(3)

(4)

(5)

(6)

(7)

- e =
.

Teach the learner to tell the difference between similar

external cues (conditions, features, characteristics, etc.
or objects in the jéb environment to which the learner

must respond with an appropriate action) like knowing when
too much pressure is put on a power saw the wood begins

to smoke.

Teach the.learner to tell the differen;e between similar
internal cues (muscular feelings inside one‘s body which
guide the execution of a physical skill and allow aytomatic
responses) like knowing by the "feel" of the powe# saw how
much pressure to use without burning the wood.

Early in training, present immediate and specific knowledge
of results to the student. - | : ;-
Early in training,‘present'external cues that will bring
out the desired responses in the student's actions.

Later in training, training should reduce the knowledge

of performance results to on-the-job levels.

Later in training, training should train the student to
respond to internal cues in his‘musc1es to guide his
actfons in correctly peffonming ths task.

If students make fncorrect actioﬁs or begin to develop

.bad habits, a penalty is presented following these

improper responses until they disappear.

193
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7 {3) 7o insure that the learner understands the required task,

i:::) the trainidg media should independently demonstrate/correcf
performance of the task.

P/F  (9) To insure that the learner understands required subtasks,
the training media Shou]d independently demonstrate
component parts of the task.

P/F. (10) To insure that the learner understands required task
and subtasks, training media permits the instructor/
student to describe and/or demonstrate the desired
task and %ts component parts.

P/F (11) Provide for learner practice on parts (specific components)
of the task for: .

1) simple task-practice in entirety

f <:::> | 2) complex task practice in parts and then in entirety
\ P/F (12) Provide for learner practice under varied conditions

ag—

so as to: .
1) facilitate the performance of the motor task
2) help adapt the performance of this task to
potential environmental changes
P/F (13) Ensure that during practice the learners:
1) understand the objectives of the skill while learning
2) can observe a skilled performance of the desired task

as often as necessary '

SEN BAAL Y

3) can obtain knowledge of results concerning his
performance of the task
P/F (14) Ensure that during practice the learners have short rest

periods mixed in with the practice methods

O
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ii3)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

°rovigce real life distractions, interruptions, and
“noise" to the level that the person will encounter
on-the-job, when ;nd where appropriate.
At the beginning of training, the learning objective is
made clear and apparent to the trainee.
At the beginning of training, the trainer clearly relates
the learning objectives and learning activities to operi-
tional tasks which the trainee must perform in future real
world assignments.
Feed back to student knowledge of results; student learns:
1) what he.is doing right
2) what he is doing wrong -
Feed back to student comparisons; student learns how what
he did cbmpares to the:
1) learning objectives of the program
2) correct demonstration of task
3) standards that are required in operational setting
The pause following knowledge of results should be long
enough to allow the student time to sort out his errors
and to rest his muscles.
Reward performances which are closer to the goal than the
preceeding performan;es. In this manner, the student's
performance will become successively closer to the desired
léerformance (shaping).
After the student successfully reaches the desired

performance, reduce the frequency of reward to the

level found on.the Job.

(3]




'3 secuire the student to overlearn the original material;
that is, the student should continue to perform the
required tasks aiter the point that simple mastery of
the task has been met.

F (24) Allow for individual variation in physical coordination
and provide extra time and practice for those who learn

- the skills less readily.

® F (25) Reduce forgetting by providing periodic practice for

infrequently used skills.
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LEARNING GUICELINES

Berhavioral Category #8 - Steering (:::>
and Guiding/Continuous Movement ¢
P (1) Critical cues, from which the trainee gets feedback on how
well the task was performed, must be realistic and continually
available during the performance of the task.
P (2) In continuous control task training, maintain a high level
of real world conditions in the presentation of cues
to which the trainee must react, the actions and reactions
which the trainee makes, and the way that the displays and
controls of the system continuously.respond to the trainee's
control. 3
. P/F  (3) Demonstrate correct task performance with a model.
P/F (4) Provide practice under a variety of conditions. <:::> .
P/F  (5) Provide practice on specific component skills when lTearning
complex tasks. _
P/F  (6) Give the student knowledge of results on small, distinct
segments of his performance, especially during early
stages of learning.
P/F' (7) Teach the student to scan continuously by specific training c
of eye movement and where to focus for scanning.
F (8) At the beginning of the training, the instructor or the
materials should clearly inform the trainee of the c
' learning objectives.
F (9) Relate the learning objectives and activities to operational

tasks which the trainee must perform in future real world c

assignments. ‘ <:::)




)

F (11)

F (12)

F o (13)

F (14)

rovide a preview of important, selectea motions and
movements that the student will learn to make.
Break the overall learning task down into manageable steps
or unit when any of the following conditions exist:
a. lower ability students
b. complex material
¢. the overall task contains many small parts
and is so long that the student or instructor
thinks that‘only}a part of it at a time should
_ be learned. !
Highly skil]ed'performaACé requires extensive practice;
This practice should provide:
a. an understanding-of skill objectives

b. the student can observe skill performances

c. the student is given adequate opportunity to

practice on the task
d. student receives knowledge of results
e. rest periods to be mixed in with the practice
periods when the trainee feels that he needs them.
Positive reward should be provided for performances which zre
closer to goal than preceeding performances. In this manner,
the student's performance will become successively closer
to the desired performance (shaping).
Positive reward should follow as soon as possible after
each correct student performance; initially after each
distinct segment of performance and toward the end of

training after each maneuver or complete evolution.

-------- O
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LZARNING GUIDELINES

S8ehavioral Category 29 - Positioning Movement (:::)
and Rec&lling Procecures

¢

P (1) Provide a visual démonstration of the physical skill that
the trainee is expected to perform at each step in the
checklist of procedures.

P (2) Pick out features of the real world job environment which
could be used to spark the trainees’ recall of training
material which musf be used in that part of his job.

P (3) Providé‘realisq for procedural and phyéical skills practice:

a. equipment realism can be at a minimum level;
for example, a photo of the job setting or a

paper and plywood model

b. checklist items and their corresponding procedural (:::>.C
responses need to be as realistic as possible __
g/F (4) Break the physical skills (positioning movement) into
logical sub-units or part skills. Then make sure that : c
the procedural steps for each of these sub-units are well
organized.
P/F (5) Break the overall learning task down into manageable steps <

or units when any of the fo1low§ng conditions exist:

"..‘.4 5

a. lower ability students
b. complex material ' c
c. overall task contains many small parts

P/F (6) If the checklist presents the trainee with similar checklist

items which in the past have been frequently confused; then C
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P/F

P/F

P/F
P/F
P/F

P/F
P/F

P/F
P/F
P/F
P/F

P/F
P/F

(7)

(8)

(9)
(10)
(11)

(12)
(13)

(14)
(15)
(16)
(17)

(18)
(19)

De sure that the trainee can explain the differences

between theée similar checklist items before he is taught
which action to take for each one.

When possible, supply students with diagrams, pictures,
charts, graphs, rhymes, acronyms, key words, and other
association devices like these to which the student can
relate the material he is trying to learn.

The following (8-13) are guidelines for providing the trainee
with practice:

Ensure that the trainee has a lot of opportunity to practice
physical skil1s'ear1y in the fraining;

Be sure the trainee understands the learning objectives.
Provide a visual demonstration of the correct performance
A1fow the trainee to practice part-skills and provide
feedback to train him to perfect the movement.
Integrate the part-skills into a smooth sequence.
Provide feedback so the trainee can improve his'berformance.
The following (14-19) are guidelines for managing earlier
stages of training.

Provide immediate and frequent knowledge of results.

Provide immediate and féequent positive reward.

Provide few or no distractions

Learning material should be broken down into small, easily
learned parts.

Items should be relatively easy to learn

Provide quides, prompts, cues, and coaching to aid learning.




P/E
P/F

P/F
P/F
P/F

P/F

]

(20)
(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

The Yollowing (20-25) are guideiines for managing later

stages of learning. O
Provide occasioné]. delayed feedback. ©
Provide occasional, delayed reward of students' correct

movements.

Distractions and interferance should be similar to what

will be found on the job.

Learning material to be recalled and used should be as it

would be found on the job.

Learning material should be as complex as that to be used

on the job. |

Use no guides or prompts that would not be found on the job.

At the beginning of the training, the instructor or materials/

media shbu‘ld clearly inform the trainee of the learning O°

objeétives.

Organize the training material in such a way that the trainee
can easily identify and achieve the learning objectives
throughout the training.

Re]age the objectives and learning activities to operational
tasks which the trainee must perform in future real world
assignments.

Encourage the students to make up their own association
devices 1f they can,

When possible, provide students with association devices

which will cause an emotional reaction in the student.




‘\ s \31) 7o help students remember a chain of procedures, it is
useful to practice identifying checklist items. Some
; examples are:
- a. identifying each checklist item'and explaining
or performing its corresponding procedure
i} b. ijdentifying a group of checklist items (as many
;E , as the student can handle at once) and explaining
%ﬁ or performing their corresponding procedural
) steps; the first items of each group should over-

lap with the last items of the previously studied
group | .

c. 1identifying all of the checklist items and,epraining
or performing theif corresponding procedural steps

d. encourage students to mentally practice running

through the steps in the checklist ©

F (32) Help students to use association devices that are easy to

remember, to aid in the recall of procedures.

A F (33) Positive reward should follow as soon as possible after a
correct answer.

F (34) The pause following knowledge of results should be long
enough to allow the student time to sort out his errors or
mentally confirm his correct answer, (post-faedback delay).

F (35) Rest periods should be provided during practice sessions

according to need for rest as judged by the student (or)
requirements of the specific learning material as judged

by the instructor.
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F (37)
F (38)
F o (39)
F (40)

Jverlearn the task through extensive practice.

In orcer for slower learners to reach the same level of
proficiency as Faster learners, time must be allowed for
the slower learner to get as many (or more) positive
rewards for correct answers as the faster learner.

As training continues, occasionally givé the learner
chances to compare his progress and achievement with the
stated course objectives.

Train the student to the level of proficiency requifed on
the job. Facilitate acquisition of the.material by
relating it to on-the-job duties, responsibilities, advance-
ment, or survival. ' '
Reduce forgetting by providing periodic practice for

infrequently used procedures.
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LEARNING GUIDELINES

Benavioral Category #10 - Voice Communicating

P (1) Break up the preseniation material into separate, distinctive
o types of voice communication that are used on the job.

P (2) Point out critical cues and performances that are different

o

from habitual (everyday type) voice communication.

- . -
g I -3

%i P/F  (3) Identify similar cues (sounds, words, groups of words, vocal

“ patterns, -etc.) thaf are often confused in job communications

: and test the student to be sure that he can tell the

R difference between them.

- P/F  (4) Teach the student to be mentally alert (perceptual 'set)

:3 for the specific voice communications being taught; that

., is, teach the student to listen for; certain words and

Y phrases. . —

QE P/F  (5) Demonstrate a voice procedure by giving examples of correct

% | performance. Be sure the learner observes critical cues

§ and the appropriate responses that he should make to them.

%; P/F (6) Toward the end of training, increase stress and miscellaneous

b . interruptions, distractions, and "noise" to the level that

?3 will appear on the job.

§ P/F  (7) Toward the end of training, practice voice communication

. | procedures to the -level that they will have to be performed

i, . in the job setting.

E% | P/F  (8) At the beginning of the training, the instructor or the
materials should clearly inform the trainee of the

‘ . learning objectives. |
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(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

drganize the training material in such a way that the

trainee can easily identify and meet the learning O ¢

objectives.
Relate the learning objectives and activities to operational

tasks which the trainee must perform in future real world

o
assignments.
Present a b;ief overview of the activities in which the
students will participate during training. O
Before deﬁonstrﬁting specific procedures and techniques,
teach general vpice communication termiﬁo]og’y and procedure.
Require enough practice trials of the learner to produce o

the correct performance; he should 'especially practice parts

he is having difficulty with until he can demonstrate the

correct procedure. Oo
During practice, practﬂ:al applications, and practice tests,

provide the student with immediate knowledge of results

about his correct and incorrect answers. ) [
Positive reward should follow as soon as possible after a

correct answer.

Rest periods should be provided during practice sessicns o]
according to need for rest as judged by the student and

requirements of the specific learning material as judged

by the instructor. . c
Cross-train the learner so that he may perform other voice
communication tasks and be able to act as a replacement for

other members of his team. S
o O

c
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(19)

(20)

Require the student to overlearn the original material;

that is, the student should continue to practice the
required tasks after the point that simple mastery of

the tésk has been met.

Reduce forgetting by providing periodic practice for
infrequently used materiél.

Provide a large reward when trainee meets overall training

objectives and required overlearning.

-~
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