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2. Research Aims 4. Future Work

Every year, many disasters, natural and man-made, bring catastrophic 

losses worldwide. 

The initial response to emergencies is critical for improving overall 

emergency management performance.

During the response phase, first responders need to meet urgent 

demands under conditions of uncertainty, time-pressure, and limited 

resources.

Critical Need: 

• To fully incorporate responders’ capabilities and limitations 

under such challenging working conditions in the design of the 

emergency response planning/training system

Our on-going and future work will be 

• Reviewing peer-reviewed journal articles to

identify CSE-related lessons aftermath 

disasters, and

• Reflecting such CSE-related lessons for 

designing emergency response planning and 

training systems considering three aspects: 

Human/Team, Task, and Environment (including 

techngology). 

To do so, observations of behavioral patterns of 

dynamic interactions among individuals and 

technologies have been and will be conducted in a 

simulated environment (i.e., Emergency Operations 

Training Center, TEEX, College Station, TX). 

More interviews and surveys of training 

instructors are in progress to validate and refine 

the observational understanding of interactions. 

For more information about this work, contact Jukrin Moon: jukrin.moon@tamu.edu ; (979) 446-6273

This study investigates how past major incidents unfolded and what could have been different if CSE-related lessons were 

adequately addressed for emergency response planning/training.

3. Methods & Work In Progress

• Searched in PsycINFO and Compendex using targeted keywords for the concepts 

of disasters, emergency responders, and cognitive systems engineering

• Retrieved a total of 1252 journal articles, starting from the year of the Bhopal 

disaster (1984)

• Searched and selected journal articles to be included for qualitative synthesis on…

• What have we learned and not learned a lot from past major incidents?

• What are CSE-related lessons that could have been learned and better reflected 

for emergency response planning/training?

3.2 Work In Progress (Aim 1 & 2): CSE-related Lessons from Past Major Incidents

3.3 Work In Progress (Aim 3): Opportunities for Improvement in Emergency Response Planning/Training

• Currently working on a graph modified from Amyotte et al. 

(2016)

• Showing emerging CSE-related factors/lessons aftermath 

both natural and man-made major incidents, starting from 

the Bhopal disaster (1984)

• Identifying reoccurring or changing patterns of CSE-

related factors/lessons

• The identified CSE-related lessons will provide design

implications for emergency response planning/training systems.

• Such design implications are categorized into three key aspects 

of dynamic context that emergency responders need to plan for.

• Human, Team, and Organizations

• Task: “Scenario-based training”

• Environment : Technologies and challenging working 

conditions with different levels of safety-criticality, time-

criticality, and uncertainty. 

3.1 Scoping Literature Review

References:
• Amyotte, P. R., Berger, S., Edwards, D. W., Gupta, J. P., Hendershot, D. C.,

Khan, F. I., Mannan, M. S., & Willey, R. J. (2016). Why major accidents are
still occurring. Current Opinion in Chemical Engineering, 14, 1-8.

• Mannan, M. S., & Waldram, S. P. (2014). Learning lessons from incidents: A
paradigm shift is overdue. Process Safety and Environmental Protection,
92(6), 760-765.

• Moon, J., Peres, S.C., & Sasangohar, F. (2017, 09-13 October). Defining team
cognition in emergency response: A scoping literature review. [Extended
Abstract] In Proceedings of the HFES’17: The 61st Human Factors and
Ergonomics Society Annual Meeting. Austin, TX.

Acknowledgement:
• This work was supported primarily by the Infrastructure Management and

Extreme Events (IMEE) Program of the National Science Foundation (NSF)
EArly-concept Grant for Exploratory Research (EAGER, #1724676). Any
opinions, findings and conclusions or recommendations expressed in this
material are those of the authors and do not necessarily reflect those of the
National Science Foundation.

• The authors would like to thank the Emergency Operations Training Center
(EOTC) of the Texas A&M Engineering Extension Services (TEEX) for being
supportive of this research and Dr. Jason B. Moats for his efforts in
facilitating this research at the EOTC.

• The authors appreciate the Mary Kay O’Connor Process Safety Center and
Dr. M. SamMannan for collaborating on this project.

• The authors would like to thank Margaret Foster, a systematic review
librarian at Texas A&M University, for her efforts in facilitating the literature
search.

Aim 1. 

Review emergency 
response issues associated 
with past major incidents: 
“What have we learned and 
NOT learned a lot?”

Aim 2. 

Identify CSE-related lessons 
that could have been 
learned and better reflected

Aim 3. 

Reflect such CSE-related 
lessons for designing 
emergency response 
planning/training systems

Emergency 
Responders

Disasters

(natural and 
man-made)

Cognitive 
Systems 

Engineering

1984-
2017

English
Peer-reviewed 
Journal Articles

Amyotte et al. (2016) “Why major accidents are still occurring”
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