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Uncertainty & Complexity

• Uncertainty and Complexity is in all fields 
especially in engineering, examples include:

• Limited specifications

• Incomplete information

• Assumptions used for calculations

• The real world is more complex than models 

• Developing skills to successfully navigate 
Uncertainty and Complexity in student 
engineers is essential to ensure they can be 
successfully employed  

2



A practice based education

• Traditional engineering education,  
equations and theoretical

• Engineering design is a practice based 
discipline  

• Substantial theory (1st year) but students 
need to practice low stakes design at 
university before undertaking engineering 
in the real world  

• Students who have not practiced design 
and manufacturing produce designs that 
meet theory but are inefficient or not able 
to be manufactured
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Accreditation

• Engineering Degrees are accredited by the respective institutions 
(IMechE, IET…)

• This now requires meeting the AHEP 4 reference standards to meet 
UK SPEC requirements for engineer professional registration
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Taken from IMechE , Accreditation of Higher Education Programmes 4th edition output standards



Complexity 

• Complexity is an essential part of accreditation expressed in M2 
previously

• Developing the skills to address complexity is undertaken over 3-4 
years of engineering education 

• Revised Bloom’s Taxonomy underlies the themes in AHEP4 when  
compared to AHEP3

• AHEP4 places much greater emphasis on the higher level cognitive 
processes ‘to evaluate’ and ‘to create’ as shown in defining complex 
problems
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IET, Accreditation AHEP4: the fine print



Design Teaching ES2D2

• ES2D2 Mechanical Engineering Design

• A group project based module for 
students to practice existing design 
knowledge and develop practical 
design theory and prototype 
production skills

• Term 2 & 3
• Week 24 design portfolio assessment

• Week 39 final presentation with prototype 
showcase 
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Uncertainty

• Setting problems for students 
to complete will deliberately 
include vague or uncertain 
components such that the 
research and methodological 
skills are developed

• Specifications that have 
inaccuracies/ made by 
management and not what is 
needed  

• How do they develop skills to 
define a project scope and 
specifications?  
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Key Seminars

• Project specifications (Uncertainty 
and Complexity defined)

• Research skills

• Ideation and design development

• Workshop techniques

• Workshop design feedback

• Procurement

• Presentation skills
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Outputs

• Design Portfolios

• Posters

• Prototypes
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Learning for a Complex and Hopeful Future: Pedagogies of Empowerment, Equity, and Global Readiness

Take it back to practice
Conference

logo

T H E  C O R E  I D E A

Learning to deal  with uncertainty and 
complexity is a skill which requires 
practice.  

Including  this in projects and assessment 
provides this opportunity for students to 
develop these skills. 

A  F I R S T  S T E P  T O  T R Y

Identify what are the uncertainties 
students need to address in your field?  

Identify the complexities of your field that 
students need to develop skills to 
address?

How could you develop practice in 
identifying, defining and reducing 
uncertainties to build skills? 

A D A P T  I T  F O R  Y O U R  C O N T E X T

What practical activities could you use to 
develop projects/ assessments / exercises 
that build in complexity and uncertainty for 
students to practice directly.   

What existing skills have your students 
started to develop?  

Contact me for further discussion: Richard Watson, School of  Engineering, r.watson.2@warwick.ac.uk.  

mailto:r.Watson.2@warwick.ac.uk
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