
G: Ground Study

F: Flight Study

L: Lunar

NSBRI

DA&M: Data Analysis & Modeling

FP: Flight Prep

AO: Add on to another study

Planned/unfunded

Early Start

Task To Be Determined After Decision Point

Major Milestone/Event/Accomplishment

1) Risk Characterization

2) Task↓↑Task

3) Standards - New

4) Standards - Update

5) Tools

6) Technology

7) Countermeasure

8) Information To/From other Elements

9) Information to HSRB

10) Requirements

11) Study

Major Decision Point

Stop
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Task Name

ISS and other vehicles

ISS as Mars analog

Behavioral Health & Performance (BHP)

Risk of Performance Decrements Due to Inadequate
Cooperation, Coordination, Communication, and
Psychosocial Adaptation within a Team

Team Gap 1 (Formerly Team1): We need to
understand the key threats, indicators, and life cycle
of the team for autonomous, long duration and/or
distance exploration missions.

Astronaut Personality Study (RR - Musson)

Cultural Interactions Study (RR - Miller)

Risk Assessment –Task Performance, Teamwork, and
Psychosocial Performance (BHP –In-House)

Access to Performance Data (BHP – In-House)

Literature Review and Operational Assessment of
Psychosocial Strategies related to BHP (RR - Nicoletti)

Job Analysis (BHP - In-House)

Bmed/Team Workshop (BHP - In-House) - Task
Findings Shared with Bmed6

Long Duration Antarctica Study - Teams in ICE (NRA)

Long Duration ISS Space Flight Study (NRA)

a b c d e f g

ISS as Mars analogISS as Mars analog

G
Additional Investigation Required?

Final Report

            1    No → Stop

G
 Additional Investigation Required?

Final Report

            1    No → Stop

: In-House

             1    ▲: Final Report
Additional Investigation Required?  No → Stop

G Charact Report
Additional Investigation Required?

No → Stop

G

Charact Report
Additional Investigation Required?  No → Stop

G

Charact Report

1
G Charact Report

G Charact Report

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS
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Task Name

ISS and other vehicles

ISS as Mars analog

Behavioral Health & Performance (BHP)

Risk of Performance Decrements Due to Inadequate
Cooperation, Coordination, Communication, and
Psychosocial Adaptation within a Team

Team Gap 1 (Formerly Team1): We need to understand the
key threats, indicators, and life cycle of the team for
autonomous, long duration and/or distance exploration
missions.

NSCOR: Long Duration Analog Studies (Russian Chamber)

Psychosocial Factors Model Development (BHP - In-House)

Review of Team Function Benchmarking Studies
(Duration/Distance) (BHP - In-House)

Assessing the Impact of Communication Delay on
Performance: An Examination of Autonomous Operations
Utilizing the International Space Station (Directed-Palinkas)

Psychosocial Performance Factors in Space Dwelling Groups
(NRA - Roma)

a b c d e f g

ISS as Mars analogISS as Mars analog

G Charact Report

G

Charact Report
G

Charact Report

G
Charact Report - Task Findings Shared with BMed1

1

G Charact Report

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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Task Name

ISS and other vehicles

ISS as Mars analog

Behavioral Health & Performance (BHP)

Risk of Performance Decrements Due to Inadequate
Cooperation, Coordination, Communication, and
Psychosocial Adaptation within a Team

Team Gap 2 (Formerly Team 2): We need to identify a
set of validated measures, based on the key
indicators of team function, to effectively monitor
and measure team health and performance
fluctuations during autonomous, long duration
and/or distance explo

Automated Behavior and Cohesion Assessment Tools
(SBIR/Cybernet)

Automated Behavior and Cohesion Assessment Tools
(SBIR/Cybernet) Phase I

Automated Behavior and Cohesion Assessment Tools
(SBIR/Cybernet) Phase II

Developing, Maintaining, and Restoring Team
Cohesion (NRA –Kozlowski)

Behavior Tracking Software Enhancement and
Integration of a Feedback Module (SBIR – Horizon
Performance)

Behavior Tracking Software Enhancement and
Integration of a Feedback Module (SBIR/Horizon
Performance) Phase I

Behavior Tracking Software Enhancement and
Integration of a Feedback Module  (SBIR/Horizon
Performance) Phase II

Behavior Tracking Software Enhancement and
Integration of a Feedback Module  (SBIR/Horizon
Performance) Phase II Enhancement

a b c d e f g

ISS as Mars analogISS as Mars analog

G Final Report
Additional Investigation Required?

         No → Stop
G

▲: Final Report; ↑5: Delivery of prototype or technology
Infusion Decision

5
G

▲: Final Report 5

Inform Ms Ops

11
Additional Investigation Required?  No → Stop

G

Final Report
Additional Investigation Required?  No → Stop

G
▲: Final Report; ↑5: Delivery of prototype or technology

Infusion Decision

5

G

5
Determine if additional steps needed?  No → Stop

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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Task Name

ISS and other vehicles

ISS as Mars analog

Behavioral Health & Performance (BHP)

Risk of Performance Decrements Due to Inadequate
Cooperation, Coordination, Communication, and
Psychosocial Adaptation within a Team

Team Gap 2 (Formerly Team 2): We need to identify a set of
validated measures, based on the key indicators of team
function, to effectively monitor and measure team health
and performance fluctuations during autonomous, long
duration and/or distance explo

Technology Review (RR -Stanton)

TEAM Mental Model Requirements (MMR) Monitoring Tools
(MT) (SBIR -TBD)

 TEAM Mental Model Requirements (MMR) Monitoring Tools (MT)
(SBIR -TBD) Phase I

TEAM Mental Model Requirements (MMR) Monitoring Tools (MT)
(SBIR -TBD) Phase II

TEAM Mental Model Requirements (MMR) Monitoring Tools (MT)
(SBIR -TBD) Phase III

Development of an Objective Behavioral Assay of Cohesion
to Enhance Composition, Task Performance, and
Psychosocial Adaptation in Long-Term Work Groups (NRA -
Roma)

Field test of a simple, rapid, and objective behavioral assay of
group cohesion in an antarctic space analog environment
(NSBRI - NRA - Roma)

Monitoring and Regulating Teamwork (NRA - Kozlowski)

AD ASTRA: Automated Detection of Attitudes and States
through Transaction Recordings Analysis (NRA - Miller)

Analog Validation Study of Team Measures (BHP – In-House)

a b c d e f g

ISS as Mars analogISS as Mars analog

                              G    ▲: Final Report

1
Additional Investigation Required?  No → Stop     

G Report
Additional Investigation Required?

                  No → Stop     

G
Infusion Decision

Report

5

G: Transition to Ops
Report

G
Validated software

5

NSBRI: G
Charact Report - Task Findings Shared with Team Gap 8

1

G
Tool to assess biometrics as a measure of team function

5

FP

Charact Report

↑4: to include Requirement to collect this type of data

4
Additional Investigation Required?  No → Stop

G: In-House

▲: Final Report 1
Additional Investigation Required?  No → Stop

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS
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Task Name

ISS and other vehicles

ISS as Mars analog

Behavioral Health & Performance (BHP)

Risk of Performance Decrements Due to Inadequate
Cooperation, Coordination, Communication, and
Psychosocial Adaptation within a Team

Team Gap 3 (Formerly Team 3): We need to identify a
set of countermeasures to support team function for
all phases of autonomous, long duration and/or
distance exploration missions.

Countermeasure Review (RR - Morie)

Spaceflight CM Validation Studies (BHP - In-House)

Protocols for Asynchronous Communication in Space
Operations: Communication Analysis (NRA - Fischer)

Just-in-Time, Cross Training CMs (SBIR - TBD)

Just-in-Time, Cross Training CMs (SBIR-TBD) Phase I

Just-in-Time, Cross Training CMs (SBIR-TBD) Phase II

Just-in-Time, Cross Training CMs (SBIR-TBD) Phase III

Literature Review and Operational Assessment of
Countermeasures Related to BHP (BHP - In-House)

a b c d e f g

ISS as Mars analogISS as Mars analog

                        G    CM Review Final Report
Additional Investigation Required?   

                  No → Stop     
G

Charact Report
G Report

            G   Report
Additional Investigation Required?

                  No → Stop     

▲: Report; ↑11: Inform Ms Ops
G Infusion Decision

11
Planned/unfunded: G: Transition to Ops

Report
G

Charact Report

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS
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HRP Integrated Research Plan (IRP) - Revision D
Behavioral Health & Performance (BHP)

Risk of Performance Decrements Due to Inadequate Cooperation, Coordination, Communication, and Psychosocial Adaptation within a Team

HRP IRP Revision D
BHP Gap: Team Gap 1 - Team Gap 6; Team Gap 8 - Team Gap 9

5 of 9 For NASA Internal Use Only



Task Name

ISS and other vehicles

ISS as Mars analog

Behavioral Health & Performance (BHP)

Risk of Performance Decrements Due to Inadequate
Cooperation, Coordination, Communication, and
Psychosocial Adaptation within a Team

Team Gap 3 (Formerly Team 3): We need to identify a
set of countermeasures to support team function for
all phases of autonomous, long duration and/or
distance exploration missions.

Support/Adaptation CMs (SBIR - TBD)

Support/Adaptation CMs (SBIR - TBD) Phase I

Support/Adaptation CMs (SBIR - TBD) Phase II

Support/Adaptation CMs (SBIR - TBD) Phase III

A Scheduling and Planning Tool in NEEMO 14 - A
Simulated Space Environment (SPIFE/NEEMO- Keeton)

Factors Contributing to Food Acceptability and
Consumption, Mood, and Stress on Long-term
Space Missions (NRA-SHFH/AFT3 Owned) (NRA -
Vickers)

Literature Review and Operational Assessment of
Communication Strategies related to BHP (NRA -
Flin)

Self Help Conflict Management (NSBRI -
Cartreine)

a b c d e f g

ISS as Mars analogISS as Mars analog

        G  Report
Additional Investigation Required?

                  No → Stop     

▲: Report; ↑7: Prototype Deliverable
G Infusion Decision

7
G: Transition to Ops

Report

G

Summary Report
Additional Investigation Required?

                  No → Stop     

Receive data from AFT3

8
Additional Investigation Required?; No → Stop   

G           Charact Report
Additional Investigation Required?

                  No → Stop     

NSBRI: G Final Report

1,7

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS
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Task Name

ISS and other vehicles

ISS as Mars analog

Behavioral Health & Performance (BHP)

Risk of Performance Decrements Due to Inadequate
Cooperation, Coordination, Communication, and
Psychosocial Adaptation within a Team

Team Gap 4 (Formerly Team 4): We need to identify
psychological measures that can be used to select
individuals most likely to maintain team function for
autonomous, long duration and/or distance
exploration missions.

Selection Studies Retrospective (BHP - In-House)

Team Gap 5 (Formerly Team 5): We need to identify
validated team training methods that can be used to
maintain team function in autonomous, long
duration and/or distance exploration missions.

Optimizing Crew Performance in Long Duration Space
Exploration:  Best Practices for Team Training and
Cohesion Measurement (NRA -Salas)

Enhancing Team Performance for Exploration
Missions  (ITA - Orasanu)

Training Recommendations (Orasanu)

Training Review (RR - Noe)

Training Needs Analysis (BHP - In-House)

Communications Training Review Requirements (RR -
TBD)

Training and Culture (NRA - TBD)

a b c d e f g

ISS as Mars analogISS as Mars analog

Activity/Reprt [TBD]

Final Report
OptiTeam (NRA-Salas) Mission Ops Pilot Test

11

▲: submit objectives
G

1

G
Submit Training Report

G

1
Additional Investigation Required?

                  No → Stop     

Planned/unfunded: G
Charact Report

Additional Investigation Required?
                  No → Stop     

Planned/unfunded: G
Charact Report

 Additional Investigation Required?
                  No → Stop     

G Final Report
↑11: Inform Ms Ops

11

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
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Task Name

ISS and other vehicles

ISS as Mars analog

Behavioral Health & Performance (BHP)

Risk of Performance Decrements Due to Inadequate
Cooperation, Coordination, Communication, and
Psychosocial Adaptation within a Team

Team Gap 5 (Formerly Team 5): We need to identify
validated team training methods that can be used to
maintain team function in autonomous, long duration
and/or distance exploration missions.

Virtual Reality Pre-Mission Training CMs (SBIR -Stottler
Henke/Game Sim)

Virtual Reality Pre-Mission Training CMs (SBIR -Stottler
Henke/Game Sim) Phase I

Virtual Reality Pre-Mission Training CMs (SBIR -TBD) Phase II

Virtual Reality  Pre-Mission Training CMs (SBIR - TBD) Phase III

Simulation Run to Test Training (BHP - In-House)

Analog Training Studies (BHP - In-House)

a b c d e f g

ISS as Mars analogISS as Mars analog

G
Final Report

 Additional Investigation Required?
                  No → Stop     

G
          ▲: Final Report; ↑11: Inform Ms Ops

Infusion Decision

11
G: Transition to Ops

 Summary Report

G
Charact Report

G
Charact Report

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
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Task Name

ISS and other vehicles

ISS as Mars analog

Behavioral Health & Performance (BHP)

Risk of Performance Decrements Due to Inadequate
Cooperation, Coordination, Communication, and Psychosocial
Adaptation within a Team

Team Gap 6 (Formerly Team 6): We need to identify the best
methods to support and enable multiple distributed teams to
maintain team function in autonomous, long duration and/or
distance exploration missions.

Assessing Team Performance in Autonomous Environments (BHP -
In-House - Keeton)

Autonomy Literature Review Requirements (BHP - In-House -
Rubino)

Crew Interactions and Autonomy During Long-Duration Isolation
and Confinement (105-Day Russian Chamber Study) (Directed -
Kanas)

Autonomy Workshop (BHP - In-House)

Effects of High vs. Low Autonomy on Crewmember Performance in
Analogues (Directed - Kanas)

Team Gap 8 (Formerly Team 4): We need to identify
psychological and psychosocial factors, measures, and
combinations thereof that can be used to compose highly
effective crews for autonomous, long duration and/or distance
exploration missions.

Field test of a simple, rapid, and objective behavioral
assay of group cohesion in an antarctic space analog
environment (NSBRI - NRA - Roma) - Task Findings
Shared with Team Gap 2

Specialized Roles Team Members (NRA – TBD)

Leader-Followership Team Composition (NRA – TBD)
(Selection/Composition)

Composing and Developing Resilient, Adaptive, and Self-Sustaining
Teams for Long Duration Space Exploration (Autonomous
Operational Teams) (NRA - Tannenbaum)

Team Gap 9: We need to identify spaceflight acceptable
thresholds (or ranges) of team function, based on key indicators,
for autonomous, long duration and/or distance exploration
missions.

a b c d e f g

ISS as Mars analogISS as Mars analog

G

1

G
Report

1
Yes →  BHP recommends additional studies and will proceed with identifying specific research tasks within appropriate gaps in Team Risk

Additional Investigation Required?

G

1

G

1

1

1

G Report
↑11: Inform Mission Ops

11
Report

Selection/Composition - Inform Mission Ops
11

G Report
Inform Mission Ops

11

Activity: TBD

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS
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