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BACKGROUND AND CONTEXT

The Coalition Capability Demonstration and Assessment series, known as Bold Quest, fosters Joint and
Coalition resource pooling, collaborative data collection, and data analysis to inform capability development
on a Joint and Coalition scale. The plan for Bold Quest 20.2 was to study a population of subjects from the
USA and five allied countries (Belgium, Canada, Finland, Norway, and Sweden). However, the COVID-19
pandemic obstructed participation by the international partners. Only Belgium tried to continue after the
pandemic began, but it withdrew following its initial involvement in online pre-training preparation.

The participants completed a demographic survey, either online in advance or upon arrival at base camp,
revealing the structure of the training audience. The Squad (SQUAD) and Leader (LDR) groups represented
most of the participants. The Exercise Control group (EXCON), which comprised of one or two undisclosed
members, expressed their opinions only on the first and last days of the exercise. The Anonymous group
members belonged to either SQUAD or LDR, but they did not declare it. Hence, their data was put into a
separate Anonymous (ANON) group, and their opinion can serve as a control group. (Figure 1)

Demography of participants

= ANON

= SQUAD/ANON

u Opposing Force /LDR

" Blue Force/LDR

u Blue Force/SQUAD

H Opposing Force/SQUAD

Figure 1. Participant groups
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In addition to standard information, the demographic survey included questions about similar training and prior
operational experience in the capabilities being demonstrated. Approximately two-thirds of participants were
completely novice and had minimal exposure to the Friendly Force Tracking (FFT) technology type or did not
have any experience with this technology, while the remainder had some or modest experience. (Figure 2)

Experience and introductory instructions

= None--No experience

B Journeyman--Performs under
supervision

¥ Initiate--Received introductory
instruction

1 Apprentice--Actively learning
skills

® None--No experience

Figure 2. Participants’ previous experience

ADL COMPONENT: ONLINE PRE-TRAINING

With USA JSJ6 SMEs, we developed an xAPI format online course to support teaching use of the Android
Tactical Assault Kit (ATAK) device. The Advanced Distributed Learning (ADL) support was offered to
international and USA participants on an independent Learning Management System (LMS) as follows:

e ATAK training course

e ATAK promotional video
e Demographic survey

e Tactical survey

e Technical survey

A Learning Record Store (LRS) collected statements for learners’ experiences. Of the 108 planned
participants, 12 accessed the platform, primarily Belgian personnel — before the country departed the
exercise — and the USA SMEs. We collected a total of 4,164 xAPI statements. The 54 exercise participants
did not access the platform, relying instead on a day-long block of hands-on, in-person training instruction
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with devices prior to the exercise. This training was conducted by SMEs who accessed the LMS platform.
(Figure 3)

BOLD QUEST 202

Welcome to Bold Quest 20.2: Coalition
Capability Demonstration and Assessment!

Figure 3. LMS introductory video

SURVEY DATA: PRE-TRAINING

Self-reported data was collected every day after the mission to establish participant opinion on the
experiment experience. This was achieved utilizing standard Likert-type seven-item scales for a set of
questions. (Scale: 1=Strong disagreement to 7=Strong agreement). The aggregated data showed overall
participant satisfaction with pre-training. Large majorities agreed with the statement that the pre-training was
sufficient to use a Friendly Force Tracking (FFT) device effectively. (Figure 4)

Pre-training was sufficient to use FFT device
70% 72% 70%

57%
SQUAD
mLDR
EXCON
ANON

Figure 4. FFT device average fraining satisfaction rating
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On the question of satisfaction with pre-training for effectively using the ATAK device, participant approval
rose by an average of six percentage points. (Figure 5)

Pre-training was sufficient to use ATAK device

82%
77%

64%
= SQUAD
DR
B EXCON
= ANON

73%

Figure 5. Average ATAK device training satisfaction rating

The participants also made general observations about the training. The text analysis of participant comments
reveals that for a majority, this represents a new training experience. It also shows that though they were told
to take part, the participants were motivated to learn. (Figure 6)
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SURVEY DATA: FFT DEVICE

The exercise organizers used the Mission Awareness Rating Scale (MARS) system, an eight-item Likert scale that
allows the participant to rate their self-assessment of their ability to identify, understand, and predict the
situation they just completed, and the difficulty of functioning within that scenario (Matthews, Beal, Pleban,
2002). The Scale runs from 1 (Strongly disagree) to 7 (Strongly agree) with the option of choosing “Does not

apply.”

We analyzed their answers about using an FFT device and concluded the following:

e Only the EXCON group reported that it experienced a lack of training; the other participants
considered training to be more than 70% sufficient to prepare them to use the device effectively.

e All participants expressed a desire for improved battery life.

® Most participants reported experiencing adequate and easy use in daylight but less effective use
during the night. Only the EXCON members expressed the opposite: that night use was perfect, and
day use was worse. It is possible that EXCON members have extraordinary vision or that they made
a mistake in expressing their opinion.

SQUAD:

Many SQUAD participants expressed dissatisfaction with battery life, assessing that it is not sufficient to
support the mission: the average satisfaction rating was 56%. Their willingness to use an FFT system while
deployed was similarly low (average of 58%). The average satisfaction rating was 60% on the question of
whether the system is critical for maintaining situational awareness between coalition/partner forces; and
SQUAD participants gave an average rating of 61% to the conclusion that the FFT system improved their
ability to complete the mission. The SQUAD users expressed the greatest approval of the FFT system’s weight
(average rating of 76%), screen size (average rating of 72%), and its ease of use during the daytime hours
and in direct sunlight (average rating of 72%). Fewer SQUAD participants evaluated the FFT system effective
at night, with an average satisfactory rating of 65%. (Figure 7)

LDR:

The LDR group generally expressed a better experience with the device than the SQUAD group. They
reported fewer technical issues while using it (average rating of 64%), though they also said that battery life
is not sufficient to support mission performance (average satisfaction rating of 68%). Both their desire to use
the FFT system while deployed and their assessment that it is critical for maintaining situational awareness
between coalition/partner forces was low: the average rating on each was 66%. The LDR participants found
the weight acceptable (average rating of 80%) and screen size adequate (average rating of 82%). They
said that the device is easy to use during the day (average rating of 82%), but they were less positive about
its nighttime use, giving this an average rating of 75%. (Figure 7)
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FFT device

SQUAD  e====|DR EXCON ANON

The FFT system improved my

ability to complete the mission.
7 During the mission, | saw friendly

The FFT system was effective and
forces who were not represented

easy to use at night. 6.5 accurately in the device.

The FFT system was easy to see 6 | experienced technical problems
and easy to use in 5.5 while using the system, like
daylight /direct sun. crashing or unresponsiveness.

/ &
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The screen size is adequate for 4 \ Battery life was sufficient to
my needs. support mission performance.
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3
|
\

The FFT system weight was The information on this device
acceptable. was accurate.

N\~
The system was critical for \ »
matintaining situational | want to use this FFT system while
awareness between deployed.
coalition/partner forces.
Training | have received was
sufficient to prepare me to use
the device effectively.

The FFT system was effective for
conducting today's mission.

The software applications were
easy to understand and use.

Figure 7. MARS for FFT device

EXCON:

Members of the EXCON group expressed their opinion only at the beginning and end of the exercise. They
showed the lowest level of satisfaction with the training received: the average rating for whether it was
sufficient to prepare for using the device effectively was only 57%. Curiously, considering the experience of
the other groups, the EXCON participants gave a perfect score and 100% satisfaction rating for use of the
device during the night but only 71% for use during the day. They reported having the fewest technical issues,
with a high average satisfactory rating of 93%. They strongly expressed that the system was critical for
maintaining situational awareness between coalition/partner forces (average rating of 93%) and that the FFT
system was effective for conducting the mission, also with an average rating of 93%. (Figure 7)

ANON:

The participants who did not disclose their team also assessed that battery life is not sufficient to support
mission performance, giving it an average satisfaction rating of 65%. They showed the highest enthusiasm of
any group, except EXCON, that the system was critical for maintaining situational awareness between
coalition/partner forces, though at a still-low average rating of 67%. The anonymous participants gave their
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highest average satisfaction rating to the weight of the device (84%), followed by the ease of use during
daylight (80%), and the ease of nighttime use coming in third at 73%. (Figure 7)

SURVEY DATA: ATAK DEVICE

Reported ease of understanding and using the display and symbols was higher for LDR members (average
rating of 86%) than for SQUAD members (71%). The reported ease of transition to goTenna was higher for
LDR (average rating of 81%) and for SQUAD members (77%) than for the ANON group, which gave it an
average rating of 63%. (Figure 8)

ATAK device use

Display/symbols were easy to understand Transition to goTenna was easy.
and use.

SQUAD mmmm [DR === ANON

Figure 8. MARS for ATAK device

EXERCISE GENERAL OBSERVATIONS

The post-mission surveys included daily feedback on how confident the participants were about their
performance during the mission, ranked on a scale of 1 (Not at all Confident) to 10 (Very Confident).
Aggregated averages showed that SQUAD members had a more level opinion about their performance, with
the peak occurring on the last day, while LDR members felt that their performance was lower but better on the
second and last days of the exercise. The third day of the exercise appeared to be particularly tough for the
ANON group, while the EXCON group thought that its performance declined towards the end of the exercise.
(Figure 9)
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Your performance
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Figure 9. Participant self-observations on performance

Participants also were asked every day to rate the mission’s success from their perspective, ranked on a scale
of 1 (Not at all Successful) to 10 (Very Successful). SQUAD members had a slightly lower aggregated average
rating of the mission than of their own performance. With only a slightly worse second day, they thought that
the mission success was steady until the end. The LDR group thought quite the opposite, that the second day was
better than the other days and the mission was most successful on the last day. For both the EXCON and ANON
groups, mission success dropped from the first day of the exercise. (Figure 10)

The Mission
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Figure 10. Participant self-observations on mission success
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ROI DASHBOARD

As noted above, the virtual learning environment was used only by international participants who did not
participate in the live exercise. The LMS was the sole xAPI data source. Participants spent an average of 30
minutes on the platform and achieved an average score of 100%, with all passing the knowledge check for
ATAK device use. Their learning behavior, however, was not relevant for the exercise. (Figure 11)

€*) TIME SPENT

E3, O (9)

Learners Average Time Average Score

12 00:30:57 100

Figure 11. Bold Quest 20.2 LMS users

Training range applications offer sensor data that can arrive on separate real-time data streams with time-
space position information (TSPI). For Bold Quest 20.2, these data became not sharable, and we could not
include them in the findings. In most circumstances, these data should be converted and filtered for uses such as
target acquisition, range safety, or similar activities related to mission success. Also, the ROl dashboard could
not obtain the Behavioral Observations: the Behaviorally Anchored Rating Scale (BARS) and Behavioral
Observation Checklists (BOCs), specifically on mission success, which are captured for each mission based on
input from the white cell, lead analyst, opposing forces (OPFOR) lead and similar personnel using a four-
category scale (Success/Marginal Success/Marginal Failure /Failure). Without sharable sensor data and
mission success data, the ROl dashboard also was not able to utilize basic analysis algorithms.

CONCLUSIONS

In this exercise, we expected to improve operations effectiveness by participants who utilize ADL. We also
aimed to enhance individual training/education effectiveness by participants who utilize ADL content.
Although we were able to collect, analyze, and visualize useful data from the exercise itself, the COVID-19
pandemic undermined our ADL effort by eliminating international participation. In addition, the USA
participants (except for USA SMEs) did not access the ADL content for unknown reasons. With only sharable
self-assessment survey data from the exercise, and without TSPl and mission success data, we were not able to
utilize the ROI dashboard or give actionable analytics on the training environment to maximize performance
success and improve the learning environment.
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With early integration of ADL in planning, we were able to match the elLearning courseware to the
training needs and objectives. We executed a solution that is fully integrated within the planning and
operations environment of the Bold Quest exercise series with a strong potential for a continuing role.
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