
Recognize, Reflect, Reengineer—Fighting Bias in Aerospace Systems 

 

Bias Can't Be Erased—But Smart Engineering Can Minimize Its Impact 

The most devastating failures in aerospace aren’t always mechanical—they’re cognitive. 
Human biases shape how we interpret data, make decisions, and react to anomalies. With 
more than 180 identified cognitive biases influencing human behavior, building resilience 
against them is critical. Last week, we explored three particularly influential biases—
Confirmation Bias, Optimism Bias, and Authority Bias.  

This week, we turn to the solution: embedding cognitive safeguards into your safety 
architecture. WYVERN emphasizes a three-phase strategy—Recognize, Reflect, and 
Reengineer—to help organizations reduce the impact of bias. From peer debriefs to 
algorithmic cross-checks, these practices strengthen systems by addressing the human 
element at every layer of defense. 

 

��� Case Study: STS-107 – The Columbia Disaster 

On the morning of February 1, 2003, as families and flight controllers waited for Columbia’s 
safe return, something went catastrophically wrong. The Space Shuttle broke apart during 
re-entry, scattering debris across Texas and Louisiana—and ending the lives of all seven 
astronauts aboard. 



The physical cause was a breach in the shuttle’s left wing. During launch, a piece of foam 
insulation—about the size of a briefcase—struck the wing’s edge, damaging the thermal 
protection system. As Columbia hurtled through the atmosphere on its return, superheated 
gases tore through the wing’s interior structure. 

But the real failure ran deeper than physics or mechanics. It was human. It was cultural. It 
was cognitive. 

For years, foam strikes had occurred on shuttle missions without serious consequences. 
Instead of raising alarm, these anomalies became accepted—normalized. Engineers 
requested additional imaging to assess Columbia’s damage after the foam strike. Their 
concerns were dismissed. Decision-makers, anchored by prior assumptions and pressured 
by schedule demands, interpreted limited data to support a belief that the mission could 
proceed safely. It was a textbook case of confirmation bias, normalization of deviance, 
and authority bias converging at once. 

The Columbia Accident Investigation Board (CAIB) laid it bare: NASA’s technical excellence 
was not enough to overcome systemic, unchallenged bias.  

Bias wasn’t recognized.  

Concerns weren’t reflected upon.  

Processes weren’t reengineered. 

The result was tragedy. 

 

� WYVERN’s Role in Building Cognitive Resilience 

The story of Columbia reminds us that even in the most sophisticated organizations, bias—
when left unchecked—can become fatal. 

At WYVERN, we believe that engineering safety is not just about machines—it’s about 
minds. 

Through our SMS with integrated CASS solutions, we help aerospace organizations: 

• Recognize the early warning signs hidden in operational data and behavior patterns. 

• Reflect critically on emerging risks through structured briefs, debriefs, and 
independent review layers. 

• Reengineer decision pathways to surface dissent, reduce groupthink*, and counter 
cognitive traps. 



*When leaders unintentionally prioritize harmony over healthy debate, groupthink takes 
hold—silencing diverse perspectives and weakening the organization’s ability to manage 
risk effectively. 

WYVERN equips leaders with the systems and tools needed to cultivate a resilient, safety-
driven culture—one that proactively addresses human error and embeds cognitive 
safeguards into every layer of decision-making. 

While bias is inevitable, strong leadership combined with the right architecture turns 
human vulnerability into organizational strength. 

 

🛰🛰 Final Thought 

The Columbia disaster reshaped how we think about aerospace safety. It taught us that 
technical excellence must be matched by cognitive vigilance. 

In aerospace, resilience isn’t built on hardware alone. It’s built on human minds that 
Recognize, Reflect, and Reengineer every step of the way. 

If you are not subscribed to our weekly newsletters, subscribe now at the bottom of 
this page. For further resources and guidance on implementing Safety Management 
Systems, contact WYVERN, THE industry expert. Attend our SMS Training Workshops or 
ask about our SMS software. Contact us for a FREE SMS demo! Together, we can elevate 
aerospace safety and create a safer future. 

Resources 

Insights adapted from the Columbia Accident Investigation Board Report (2003) and 
aerospace human factors research. 

 

https://www.wyvernltd.com/events/list/
https://www.wyvernltd.com/contact-us/

