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Engineers as agents
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DALL.E response to 

“Engineering James Bond”

A person that takes an 

active role or produces 

a specified effect.

Engineers are entrusted by 

clients to solve problems 

because they have the right 

education, experience and 

judgement.



Engineer

Consulting to be 

confident in the art and 

science of engineering.

Researcher

Developing and 

understanding tools 

that engineers use

Teacher

Pass on knowledge 

and inspire young 

engineers.

Supervisor

Facilitate adoption 

of best practice in a 

domain.

Community

Advocate within 

engineers and with those 

outside engineering.

Manager

Even Ivory Towers 

need to be oiled.
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Engineer

Consulting to be 

confident in the 

art and science 
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Currently assisting 

a platinum mine 

understand its 

tailings dam risks
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Consulting to be 

confident in the 

art and science 

of engineering.

Asked to evaluate 

the stability of a 

lined hazardous 

waste facility
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Researcher

Developing and 

understanding 

tools that 

engineers use

“Students Engineers take to gadgets and neat little 

mathematical procedures like ducklings to water.”

But do we have a good conceptual knowledge?

I asked some engineers to select the slip surface with the 

highest and lowest factor of safety.

Giving reasons was optional.



Researcher

Developing and 

understanding 

tools that 

engineers use

Findings (181 participants):

• Expertise showed no correlation to performance: Likely 

threshold concepts.

• While 19% made at least one very wrong decision, only 

1.7% made two very wrong decisions and none made 

three very wrong decisions.

• Many correctly linked slope angle and frictional strength 

to factor of safety.

• Many underestimated the impact of cohesion on 

stability: A safe heuristic but can lead to overlooking 

more critical slip surfaces.

• Many based their decision on the heuristic that larger 

failing masses have a lower factor of safety: A faulty 

heuristic for frictional material.



Researcher

Developing and 

understanding 

tools that 

engineers use   

  

   

   

   

   

              

 
 
  
  
  
  
  
 
 
 
 
 
 

           

  
         

  

  

   

   

   

   

              

 
 
  
  
  
  
  
 
 
 
 
 
 

           

  
            

  

  

   

   

   

   

              

 
 
  
  
  
  
  
 
 
 
 
 
 

           

  
           

Findings (181 participants):

• Longer reasons resulted 

in more correct decisions
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Teacher

Pass on 

knowledge and 

inspire young 

engineers.

How do we improve 

conceptual 

knowledge?
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Pass on 
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inspire young 

engineers.

Asked students to 

design a lined 

waste facility
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high fidelity 

back-analysed 

slope stability 

incidents.
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Manager

Even Ivory 

Towers need to 

be oiled.

Roles

Undergraduate 
coordinator

Geotechnical 
package 

coordinator

Departmental 
management 
committee



How are you entrusted 
to solve problems as an 

engineering agent?



Questions?
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Thank you
Enkosi
Dankie
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