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Abstract

An analysis was performed to predict soldiers’ task performance retention
(a method for predicting how rapidly individual tasks, once learned, are
forgotten over intervals of no practice) of individual tactical unmanned
vehicle (TUV) tasks. If retention is low, then periodic sustainment
training is necessary to keep soldier task performance high. The more
frequently sustainment training is required, the more costly system
operations and support become. The User’s Manual for Predicting
Military Task Retention (ARI, 1985) was used as a guide for rating the
individual tasks. Each task was rated for various characteristics known to
influence retention. A numerical score was applied to each of ten task
characteristics for each individual task. These scores were then totaled and
compared to performance prediction tables. The tables revealed the
expected proportion of soldiers in a unit able to perform the task correctly
in 2 weeks, 12 weeks, and 6 months.
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A PREDICTION OF TASK RETENTION OF THE
TACTICAL UNMANNED VEHICLE (TUV)

- INTRODUCTION

The Soldier Systems Control Branch (SSCB) of the Human Research & Engineering
Directorate (HRED), U.S. Army Research Laboratory (ARL) was tasked by the Program
Manager for Unmanned Ground Vehicles/Systems (PMUGV/S) to conduct an analysis of
soldier-marine training retention of tactical unmanned vehicle (TUV) tasks. The analysis was
conducted during the risk assessment and reduction phase of the program.

OBIJECTIVE

The objectives of this analysis were to predict soldier performance retention of individual
tasks of the TUV and to help field trainers and system decision makers make appropriate choices
about sustainment training more easily and accurately.

BACKGROUND

The Unmanned Ground Vehicles/Systems Joint Project Office (UGV/S JPO) was formed
as a focal point aimed at consolidating the separate efforts of the Department of Defense (DoD),
the U.S. Army, and the Marine Corps in developing battlefield robotic ground vehicles.

There is a requirement for the Army and Marine Corps to have an unmanned system
serve as a force multiplier to increase effectiveness and survivability of combined arms forces.
Unmanned systems operation in hazardous environments reduces force attrition and expands the
commander’s influence over the battlefield. The TUV provides greatly enhanced soldier-marine
combat effectiveness and provides service users with a force multiplier when assets are reduced

or eliminated.

The TUV is a joint (USMC and US Army) program. The TUV is scheduled to be fielded
in 2004. The U.S. Army Infantry School is the lead proponent. The Marine Corps Combat
Development Command (MCCDC) adopted the Army’s TUV requirement in May 1996.

The TUV is envisioned to be a relatively small, lightweight, and unmanned mobile
ground reconnaissance system. While the vehicle itself is unmanned, there is a control station
that is manned. Infantry scouts, forward observers, and reconnaissance teams are planned to




tactically employ the TUV. The intended users are military occupational specialties (MOS) 11B,
19D, and Marine Corps 03 rifleman. The Armed Services Vocational Aptitude Battery
(ASVAB) composite rating is combat (CO) with a mental category of IIIB and a cut-off of 90.

The initial mission payload package will be optimized for surveillance, target acquisition,
reconnaissance, and advanced warning of nuclear, biological, and chemical (NBC) contaminants
on tomorrow’s battlefields. The TUV’s modular design will facilitate the development of
mission payload packages to satisfy emerging future requirements for unmanned systems
employment. '

The TUV mission planning capability will be taken from the SARGE (not an acronym)
system. SARGE is a small teleoperational all-terrain vehicle controlled with an operator control
unit (OCU), which is used to perform the basic functions of driving, reconnaissance, navigation,
and mission planning.

The SARGE mission planner and navigational displays include a map display, pull-down
menus, and a mouse control that exists on a small laptop computer that uses a PC-based
computer operating system. ‘

The navigational display (see Appendix A, Figure A-1) exhibits the locations of the
mobile base unit (MBU) or teleoperated vehicle in relation to the OCU and friendly or enemy
units. The mission planning display allows the operator to plan OCU positioning, final MBU
positioning, and waypoint placements. Mission planning also includes the use of radio frequency
(RF) and line-of-sight (LOS) analysis.

This report describes the analysis that was performed to predict soldiers’ task
performance retention (a method for predicting how rapidly individual tasks, once learned, are
forgotten over intervals of no practice) of 117 individual TUV tasks. Periodic sustainment
training is necessary since soldier task performance deteriorates over time if not practiced on a
routine basis. No validated method had been available to help the trainer plan sustainment
training based on predetermined levels of proficiency until the American Institutes for Research,
under contract to the Army Research Institute (ARI), developed a method that was used to
compile this report. The User’s Manual for Predicting Military Task Retention was used as a
guide for rating the individual tasks. This manual provides information and procedural guidance
to predict how rapidly individual tasks, once learned, are forgotten when there is no practice for
as long as a year. It guides the user through a method of rating each task in characteristics
known to influence retention. These scores were then totaled and compared to performance




prediction tables. The tables revealed the expected proportion of soldiers in a unit able to
perform the task correctly in 2 weeks, 12 weeks, and 6 months.

METHODOLOGY

The task performance retention method was performed using TUV task data from two
sources, interviews and a function-task breakdown. PMUGYV/S support personnel conducted
interviews of the Armored Battalion Scouts (19D) of the 2-69th Armored Battalion at Fort
Benning, Georgia, to identify TUV mission planning tasks. The interviews focused on the TUV
mission plan development, the most complex of all the TUV functions, based on an operations
order (OpOrder) from a battalion-level commander. The mission plan included several legs of a
route for the TUV MBU and a vehicle-mounted OCU. ARL formulated the navigational tasks
that were approved by PMUGV/S (see Appendix B) (Scribner, to be published).

The improved performance research integration tool (IMPRINT), a Windows™-based
software package, often used to conduct front end analyses (FEAs) for materiel acquisition
programs, was used to develop a complex TUV function and task network. The TUV system
functions were derived from a systems engineering functional flow block diagram that was
developed at PMUGV/S. The TUV operations and maintenance function and task network were
developed in collaboration with ARL and PMUGV/S. This network aided in the understanding
of work functions and task breakdown structures. Next, the function and task information was
moved from IMPRINT into an Excel™ spreadsheet where task retention ratings could be applied
and evaluated (see Appendix B) (ARL, 1998).

The User’s Manual for Predicting Military Task Retention recommends the following:

a. Proponent school personnel should rate their proponent tasks since they usually have a
detailed knowledge about the tasks.

b. More than one person within a school should rate each task in order to obtain accurate

readings.

c. A current, complete, and explicit task summary should be used as the primary
reference for rating a given task. It should list conditions under which the task will be
performed, standards to be achieved, and performance measures.




The TUV task retention prediction is based on one rater. However, the ratings were
reviewed by a TUV task subject matter expert who has performed other work related to TUV
tasks. No task summaries were available at the time of this analysis. To date, no prior work has
- addressed the retention of TUV tasks. This initial analysis was performed using all the available

resources.

The method for predicting military task retention requires that each task be rated on its
ease of remembrance. The rating is based on characteristics known to influence retention (e.g.,
memory aids or number of performance steps). One question about each of 10 task
characteristics is answered and given a numerical scale value for each task rated. These 10
values are added to yield a task’s retention score. The lower the score, the faster the task will be

forgotten.

A numerical score was applied to each of the 10 task characteristics that are summarized

as follows:

Question 1. Are job or memory aids used by the soldier in performing (and in the performance
evaluation of) this task?

Yes 1

No 0
Note: If you selected a “no” answer to this question, go to Question 3.
Question 2. How would you rate the quality of the job or memory aid?

- Excellent 56

Very Good 25

Marginally Good 2

Poor 1
Note: If you selected “excellent” for this question, go to Question 6.
Question 3. Into how many steps has the task been divided?

One step 25

Two to five steps 14

Six to ten steps 12

More than ten steps 0

Note: If the task has only one step, go to Question 6.




Question 4. Are the steps in the task required to be performed in a definite sequence?

None are 10
All are 5
Some are and some are not 0

Question 5. Does the task provide built-in feedback so that you can tell if you are doing each
step correctly?

Has built-in feedback for all steps 22
Has built-in feedback for most steps (50% and above) 19
Has built-in feedback for only a few steps (as much as 50%) 11
Has no built-in feedback 0

Question 6. Does the task or part of the task have a time limit for its completion?

There is no time limit 40
There is a time limit, but it is fairly easy to meet under

test conditions - 35
There is a time limit and it is difficult to meet under test

conditions 0

Question 7. How difficult are the mental processing requirements of this task?

Almost no mental processing requirements 37
Simple mental processing requirements 28
Complex mental processing requirements 3
Very complex mental processing requirements 0

Question 8. How many facts, terms, names, rules, or ideas must a soldier memorize in order to
do the task?

None (or the job/memory aid provides all necessary

information) 20
A few (1 to 3) 18
Some (4 to 8) 13
Very many (more than 8) 0

Question 9. How difficult are the facts and terms that must be remembered?

Not applicable - there are none to remember or the job or

memory aid provides all the needed information 34
Not difficult at all - the information is simple 31
Somewhat difficult - some of the information is complex 12

Very difficult - the facts, rules, terms, etc., are technical or
specific to the task and must be remembered in exact
detail 0




Question 10. What are the motor control demands of the task?

Considerable degree of motor control needed 16
Very large degree of motor control needed 3
None 2
Small but noticeable degree of motor control required 0

These scores were totaled for each TUV task and compared to performance prediction
tables. The tables revealed the expected proportion (percentage) of soldiers in a unit able to
perform the task in a period of weeks or months. These predictions pertain to groups, not to

individual soldiers.

Each individual task retention score was then converted into an estimate of unit
proficiency in a task after a period of no practice. To convert the retention score to retention
prediction, the rater referred to the performance prediction tables in the User’s Manual for
Predicting Military Task Retention (ARI, 1985). The numbers within the table body represent
the expected proportion (expressed in percentage) of soldiers in a unit able to perform a task
correctly after a given interval of no practice.

The task rating process does not address the difficulty of learning a task, only the
difficulty in retaining it. This process also does not address how to conduct the training.

RESULTS

The TUV individual task retention results are provided in Appendix A of this report.
The total score for each TUV task was compared to the performance prediction tables of the
User’s Manual for Predicting Military Task Retention to obtain an estimate of the percentage of
soldiers in a unit able to perform the task correctly in 2 weeks, 12 weeks, and 6 months. These
time increments were chosen to demonstrate performance deterioration over time. The most
severe degradation for a single TUV task retention prediction was 66% (percentage of soldiers in
a unit who would retain the task) for 2 weeks, 8% for 12 weeks, and 0% for 6 months. These
severe degradations were all mission planning tasks. Statistical data for TUV training retention
are provided in Table 1.

The mean total score for training retention prediction was 156. Comparing this mean
with the performance prediction tables, sustainment training should be offered in accordance
with Table 2, depending on the proficiency level to be maintained.




Table 1

Statistics for Retention of TUV Tasks

Soldiers proficient (percent)

Total score 2 weeks 8 weeks 6 months
Median 158 94 71 51
Mean 156 92 67 53
Standard deviation 25
Range 115
Table 2

Sustainment Training Estimates
(based on the mean total score)

Training frequency Soldiers proficient
(weeks) (percent)
19 50
8 75
4 85

A line graph depicting skill retention (mean) over time is provided in Appendix A, Figure
A-2. A frequency histogram of the total scores delineated by function is provided in Appendix
A, Figure A-3.

CONCLUSIONS

A total of 177 TUV tasks were analyzed for training retention. Presently, there are no
specific requirements for when sustainment training should take place: at 50%, 75%, or 85%
performance after an interval of no practice. TUV skill retention shows a rapid decline from 2 to

12 weeks.

Overall, the mission planning tasks appear to be the most difficult, requiring the most
training. The tasks involved with system shut-down appear to be the easiest. In comparison of




the mission planning to the system shut-down tasks, memory aids and mental processing
requirements seem to be the determining factors for the low and high scores, respectively.
Memory aids (e.g., manuals, labels, instructions, checklists, and flow charts) guide or facilitate
the soldier in on-the-job performance and in minimizing the need for recall. Mental processing
requirements include processes described by terms such as thinking, reasoning, analyzing, and

problem solving.

RECOMMENDATIONS

Periodic sustainment training is needed to ensure that soldiers remain proficient in
previously learned tasks. However, resources are often limited. The goal is to best employ

limited resources to obtain the optimum training reward.

Ideally, training resources should focus only on those tasks that have dropped or are
about to drop below the desired level of proficiency.

. Choices must be made because it is impossible to continually sustain every soldier on
every task. The ratings produced by this method help trainers make choices with greater ease
and accuracy. The results produced by this method will be useful to those who must identify
which individual tasks to teach and how often to schedule training. This method for predicting
military task retention is an efficient way to provide information to the trainers. It is adaptable
whereby one can identify tasks and time period of interest to make predictions or set a
proficiency criteria level and identify when tasks need to be retrained in order to maintain a
certain level of soldier readiness.

Based on the sustainment training estimates, PMUGV/S should emphasize to the TUV
proponent (Infantry School, Fort Benning, Georgia) to train the operators no less often than
every 19 weeks—optimally, every 4 weeks. The tasks can be reviewed individually for
retraining. These data are provided in Appendix A, Table A-1.

10
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