
Understanding Collective 
Performance: Human Factors and 

Team Science

Invited Lecture for the Department 
of Mathematics

Joseph R. Keebler, PhD

Associate Professor

Department of Human Factors



My background

Originally from New Jersey

Attended UCF 2003 - 2011, completing BS, MA, & PhD

Assistant Professorship at Wichita State University 2012 - 2015

Moved to ERAU in 2015



Laboratories
• Director -  Small Team 

Analog Research 
Laboratory (STAR) 

• Co-Director - Research 
and Engineering and 
Applied Collaborations 
in Healthcare (REACH) 



Overview

Understanding work teams Human Factors Science in 
Healthcare Systems

Utilizing Escape Rooms to 
improve team performance



Understanding Work teams



Groups vs. Teams

• Mainly different in the way they:
• share information
• perform
• synergize
• hold individual members accountable
• acquire and maintain task-relevant 

skills



Groups vs. Teams



Team Types

Problem solving teams

5-12 employees who meet 
regularly to improve the org

Self-managed work teams

10-15 employees who perform 
highly related jobs and take on 

many of the responsibilities of a 
supervisor

Not effective at resolving conflict, 
have higher turnover and 

absenteeism

Cross functional teams

Team of individuals from same 
hierarchical level (e.g. managers) 
but different departments (e.g. 

production, PR, sales, marketing)

Virtual teams

Teams of individuals working 
remotely from one another 

Multi-Team System

Team of teams. Think Fire + 
Police + EMS + Hospitals in an 

emergency or disaster



Team 
Dimensional 

Scaling



Creating effective teams

Context Composition Process



Context

Resources – effective teams have timely info, equipment, staffing, encouragement, and admin assistance

Leadership – effective teams have someone who provides goal orientation and structure (or they do it 
themselves)

Climate of trust – effective teams trust one another

Performance evaluation and rewards – effective teams have clear reward structures based on performance 
including profit-sharing, gainsharing, small-group incentives, and group-based appraisals



Composition

Abilities – knowledge, skills 
and attitudes of team 

members

Personality – mean levels of 
C and O are good; eve one 

person low in A can spoil the 
entire team

Roles – see next slide

Diversity – demographic 
diversity unrelated to team 

performance

Size – smallest number of 
people needed to complete a 
task; too many leads to social 
loafing. Rule of thumb is no 

less than 2, no more than 10.

Preference – high performing 
teams are composed of 

people who like to work on 
teams; it’s bad to put folks 
who don’t like being on a 

team on a team



Composition - Roles

Linker - coordinates Creator – initiates 
creative ideas

Promoter – 
champions ideas

Assessor – offers 
analysis/options

Organizer – 
provides structure

Producer – 
provides 

direction/follow 
through

Controller – 
Examines details 

and enforces rules

Maintainer – fights 
external battles

Adviser – 
encourages the 
search for more 

information



Process

Common plan and purpose – 
mission analysis and strategy
• Reflexivity – good teams reflect on how 

things are going and adjust plans as needed

Specific goals
teams have measurable, realistic 

performance goals

Team efficacy
confidence the team will succeed

Mental Models
 shared view of key elements of 

environment and tasks

Conflict 
many types, discussed later. In 

general some conflict is bad 
(relationship conflict) while other 
types are necessary (task conflict)

Social loafing 
good teams have too much 

reliance on one another for anyone 
to drop the ball. Bad teams can 
have social loafing due to poorly 

realized goals, tasking, and 
communication



Team Outcomes

Performance 
How well the team did in regards to their 
processes to achieve their goal
• The Pit Crew successfully completed all stops 

without fail and in a timely manner

Effectiveness
How well the teams goals reach some 
benchmark or standard
• The car won the race and beat the courses 

previous best time





Human Factors in 
Healthcare





Somewhere between 100,000 
to 500,000 individuals per year 
die or are injured from 
medical-error related issues in 
the US, with estimates ranging 
between $20 billion to $1 
trillion in healthcare costs



Top causes of death











“A medical error is defined as 
the failure of a planned action 
to be completed as intended 
or the use of a wrong plan to 
achieve an aim” - IOM



Medicine has 
become incredibly 

complex yet still 
grasps an old view 

of error

• Old View - systems are inherently safe – humans make 
mistakes and are unreliable – so when something fails it’s 
the human operator’s fault…

• Medicine holds the provider to infallible standards 
• “Perfect” performance is expected all times



What exactly is HF/E and 
how does it relate to 
medicine?

• The scientific discipline concerned with 
understanding of interactions among humans 
and other elements of a system.

• The profession that applies theory, principles, 
data and methods to design in order to 
optimize human well-being and overall system 
performance.



• “Healthcare workers who do not understand 
the basics of human factors are like infection 
control professionals not knowing about 
microbiology”



A brief history









The issues that plagued early 
aviation…currently plague 

medicine





MEDICATION
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Medicine 
operates as  

a complex 
system

Complex Patient information

Complicated Tools

Heterogeneous Expertise

Teams and Multi-Team Systems

Various units/diffuse specialties



Complex 
Patient 
Information



Complicated 
Tools



Heterogeneous 
Expertise



Complex Teams and Multi-Team Systems



Disparate 
Specialties



The reality of 
work



Sociotechnical 
Model



Using Escape 
Rooms to 
Improve 
Medical 

Teamwork



Escape 
Rooms



Can escape rooms be used as a practical way to train 
teamwork in modern healthcare organizations?

Training and preparing teams in today’s healthcare organizations is resource intensive

Escape rooms can provide a fun and interactive way to engage teams while also providing team 
building and training to the medical workforce

Recent Publications:
Cohen, T. N., Griggs, A. C., Kanji, F. F., Cohen, K. A., Lazzara, E. H., Keebler, J. R., & Gewertz, B. L. (2021). Advancing team cohesion: 
Using an escape room as a novel approach. Journal of Patient Safety and Risk Management, 26(3), 126-134.

Cohen, T. N., Griggs, A. C., Keebler, J. R., Lazzara, E. H., Doherty, S. M., Kanji, F. F., & Gewertz, B. L. (2020). Using escape rooms for 
conducting team research: understanding development, considerations, and challenges. Simulation & Gaming, 51(4), 443-460.

Griggs, A. C., Lazzara, E. H., Doherty, S. M., Keebler, J. R., Gewertz, B. L., & Cohen, T. N. (2022). Unlocking the Methodology of 
Escape Rooms: Considerations for Conducting Applied Escape Rooms in Research. Simulation & Gaming, 10468781221123595.

Team training is 
resource intensive – 

can we train and 
team build in a fun 
and engaging way 

utilizing escape 
rooms?



• Preview attachment CohenObserve.jpg

• CohenObserve.jpg

• 435 KB

Creating an escape 
room for healthcare 

teams

Creation of an escape room at Cedars Sinai Medical Center

https://mail.google.com/mail/u/0?ui=2&ik=ea5a4f5b63&attid=0.6&permmsgid=msg-f:1745999799749613624&th=183b099131fa9838&view=att&disp=safe
https://mail.google.com/mail/u/0?ui=2&ik=ea5a4f5b63&attid=0.6&permmsgid=msg-f:1745999799749613624&th=183b099131fa9838&view=att&disp=safe
https://mail.google.com/mail/u/0?ui=2&ik=ea5a4f5b63&attid=0.6&permmsgid=msg-f:1745999799749613624&th=183b099131fa9838&view=att&disp=safe




Measurement, 
experimental design, 

analysis

ROLE OF HUMAN FACTORS AND ERGONOMICS

The ERAU team worked closely with the Cedars team to conduct this research. This included:

 1. Development of the escape room

 2. Development and design of the experiment

 3. Deciding on which constructs to measure

 4. Creating behavioral observation rating forms

 5. Coding video footage of escape room participants

 6. Coding and analyzing data

 7. Submitting research to relevant journal outlets



1. Improved teamwork, such as perceived group cohesion, across a variety of medical teams

2. Created guidance on how to build an escape room focused on team training and team building

3. Began one of the first programs of research examining escape rooms as team training in an 
applied healthcare setting with actual healthcare provider teams

Contributions & 
Outcomes

MEASURING CONTRIBUTIONS AND OUTCOMES



Thank you!
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