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Précis

 Extended stays by human groups in
extraterrestrial vehicles and habitats will
be common in this century.

* Ensuring participants’ behavioral health
requires consideration of innovative
approaches to microsociety assessment
and management.
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Life in Space Will Not Be Easy
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Background

 The detection of impending performance
degradation requires innovative approaches to
monitor and measure both individual and team
performances that relate to the operational
status of a crew.

e The introduction of effective countermeasures
to degradation is complementary to detection.

e Potential solutions to these two challenges will
benefit from a technology that can integrate both
considerations within a common conceptual
framework with respect to task performance.
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Brave New World?
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http://nasa1.ifsm.umbc.edu/cv/NRR1984.pdf

Team Performance Task (TPT)
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(& TPT Main .
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You are Userl

Barrier= 1000 Points= 60 for Team
Userl Score=0

User2 Score =0

User3 Score=0
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Send a request to reveal a barrier.

Request I
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(&) TPT Main X
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3-Person Team: Session Requirements

 Individual fixed ratios ()

— Each team member was required to accumulate 20 points to
complete each of three successive session components.

o .25 sec barrier reveal delay
e 1 sec barrier reveal delay
e 4 sec barrier reveal delay

e Team fixed ratio (T)

— The team was required to accumulate 60 points to complete
each of three successive session components.

« .25 sec barrier reveal delay
e 1 sec barrier reveal delay
* 4 sec barrier reveal delay

ABAI 2011 14



e Day 1:I-T

e Day 2: T-I

e Day 3: I-T

e Day 4: T-

e Day 5: I-T with S2 replaced

e Day 6: T-I

e Day 7: I-T after team meeting
e Day 8: T-I after team meeting

ABAI 2011 15



Table 1

1 .. Mt . __ Game Computer
S Status Major Sex | Age Experience Experience
. Health
. Junior Administration F 1o 8 8
2 Junior Social Work F 19 2 6
. Health
3 Tunior Administration M 20 ’ /
2% Sophomore Biology F 18 8 9
ABAI 2011 16
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Points Earned During the Team Condition (Ratio = 60)

Session1  Session?2  Session 3 Session 4 Session5 Session6 Session7 Session$8

Total

251 4 251 4 251 4 251 4 2514 251 4 251 4 251 4
Barrier Reveal Delay (sec)
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Ratio Completion Durations
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Session 1

Session 2

Barrier Reveals
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Maximum Range of Barrier Reveals
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Maximum Range of Barrier Reveals
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Barrier Reveals: 4000 msec Delay

Individual Team
+51=52 453 +51 =52 «53

Subject 2
Replaced
Optimally
Functioning
Team

Strategy
Meeting Before

#7 and #8

1 5 9 131721 35

1 5 9131721
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23
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Individual Ratios

Team Ratio
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Individual Ratios
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Maximum Range of Barrier Hits
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26



Barrier Hits: 4000 msec Delay
Individual Team

+51 =52 «53 +51 =52 «53

1 5 98 1317212529333741

Subject 2
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Meeting Before | 4, 7
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Individual Ratios

Team Ratio

Total

Total

Session 1

Session 2

Requests to Reveal Barriers

Session 3

Session 4

Session §

Session 6

Barrier Reveal Delay (sec)

Session 7

Session 8

ABAI 2011
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Magnitude

NASA-TLX: Part 1
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Belonging Ratings

Session1  Session2  Session 3 Session 4 Session 5 Session6 Session7 Session8

Individual Ratios
Mean
- N W e Dy o~

Team Ratio
Mean

- N W e S~
|

Barrier Reveal Delay (sec)

Morale Ratings
Session 1 Session2 Session3 Session4 Session 5 Session6 Session7 Session8

Individual Ratios
Mean

Team Ratio
Mean

251 4 251 4 251 4 251 4 251 4 251 4 251 4 251 4
Barrier Reveal Delay (sec)
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Condition Effects

 Performance differences observed between the
Individual and team ratio conditions were evident in the
range of barrier reveals and barrier hits during the 4-
sec component.

— The mean range of barrier reveals was higher in the individual
condition in comparison to the team condition

— The mean range of barrier hits was higher in the individual
condition in comparison to the team condition.

* The debriefing statements suggest that the individual
and team ratio conditions differentially affected the way
that team members perceived the task scenario and
undertook to fulfill the ratio requirements under the
two conditions.
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Replacement Effects

e Destabilization of teamwork
e Lowered team morale

ABAI 2011 32



Meeting Effects

o Shared “mental model”
* Rule-governed performance
o Optimal performance exemplar

ABAI 2011 33



Future Directions

* In what ways may team-oriented tasks
such as the TPT be used not only as
diagnostic markers of the status of a
crew, but also as tools to affirm and
maintain social cohesion and role
differentiation and identification among
crew members and between crew
members and mission control?

ABAI 2011 34
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Thank You!
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A Tribute

UMBC

An Honors University in Maryland

March 25, 2011
Dr. Joseph V. Brady
Dear Joe,

It was my good fortune to be working for you in the programmed environment
when interactions between coffee drinking and cigarette smoking were being
investigated. On one occasion, a participant had prepared a cup of coffee for himself, and
he put the cup down on a table close to the opening of a cigarette dispenser that was
mounted on a wall. There was a button on the dispenser, and a fixed ratio of presses was
required to earn a cigarette, which was released through an opening at the bottom of the
dispenser. On that particular occasion, when the ratio was completed, the cigarette came
flying out of the opening, sailed across the table, and landed in the man’s cup of coffee.
As T recall, that was the best evidence ever observed of an interaction.

Stay well, Joe. We've got work to do: MARS!

Best to you,

HE

Henry H. Emurian
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Final Notes

We must finally rely, as have the older sciences, on replication.
»Cohen, 1994, p. 1002

Cited in Cumming, G. (2008). Replication and p Intervals: p Values Predict
the Future Only Vaguely, but Confidence Intervals Do Much Better.
Psychological Science, 3(4), 286-300.

Keep making responses.
»Brady, 2009

BehvWiki interview with Joseph V. Brady:
http://web3.unt.edu/behvh/wiki/index.php/Joseph V. Brady
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