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What is a System Engineer?
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• How many Systems Engineers do you know?

• What do they do?



What is Systems Engineering?
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Systems Engineering is a transdisciplinary and 

integrative approach to enable the successful 

realization, use, and retirement of engineered 

systems, using systems principles and concepts, 

and scientific, technological, and management 

methods.
INCOSE Systems Engineering Handbook V5. p 1



Core engineering competencies

• Calculus

• Physics

• Statics

• Dynamics

• Fluids

• Thermodynamics

• Circuits

• Digital Logic

• Signal Analysis

• Algorithms

• Operating Systems

• Programming 
Languages

• …
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If you have these competencies…
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Important Definitions
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Pause for some definitions



Important Definitions
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• Competence: demonstrable performance and 

behaviors

• Competency: the ability to do something well
INCOSE Systems Engineering 

Competency Assessment Guide 2023, p 5

“The sum of an individual’s competencies will 

make up their competence.”
INCOSE Systems Engineering Handbook 

V5. p 261



Important Definitions
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• Job: something you get paid to do

• Position: related to an organizational structure

• Role: one or more duties to accomplish with 

some level of skill (competency)

INCOSE Systems Engineering 

Competency Assessment Guide 2023, p 17



Important Definitions
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• Example job: selling hot dogs

• Position: hot dog vendor

• Relevant roles: driver, cook, salesperson, server, 

cashier, (possibly also) accountant, marketer, 

purchaser, lawyer… Context matters:

School fair?

Street corner?

Fenway Park?
INCOSE Systems Engineering 

Competency Assessment Guide 2023, p 17



Engineering Competencies
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Systems Engineering Competencies
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Systems Engineering Competencies
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Systems Engineering Competencies
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Systems Engineering Competencies
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Defense Acquisition University

Systems Engineering process models

~2003 and 2015



Systems Engineering competencies
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Bloom’s Taxonomy
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process/designing-the-learning-experience/blooms-taxonomy/



Tea …
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T



Having “T” shaped knowledge
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Breadth across all areas, depth in (at least) one

Requirements Architecture Design Implementation Integration Verification Validation Operation

Requirements Architecture Design Verification Operation

Architecture Verification

Architecture

Architecture

Architecture

Architecture

Architecture

Architecture

Architecture

Architecture

Architecture



Having “T” shaped knowledge
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Breadth across all areas, depth in (at least) one



Pie …
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Having π shaped knowledge
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Requirements Architecture Design Implementation Integration Verification Validation Operation

Requirements Architecture Design Verification Validation

Requirements Verification Validation

Requirements Verification Validation

Requirements Verification

Requirements Verification

Requirements Verification

Requirements Verification

Requirements Verification

Requirements Verification

Verification



Example careers
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Engineer, small system design-prototype-test-

deliver, large system requirements development, 

system architecting, test and evaluation.
Requirements Architecture Design Implementation Integration Verification Validation Operation

Requirements Architecture Design Verification Validation

Requirements Architecture Verification Validation

Requirements Architecture Verification Validation

Requirements Architecture 

Requirements

Requirements

Requirements



Example careers
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Engineer, small system design and implementation, 

large system design engineer, design team lead.

Requirements Architecture Design Implementation Integration Verification Validation Operation

Requirements Architecture Design Implementation Integration 

Architecture Design Implementation Integration 

Design Implementation Integration 

Design Implementation Integration 

Design Integration 

Design Integration 



Levels of Competency
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Awareness

Supervised 

Practitioner

Practitioner

Lead Practitioner

Expert
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Requirements Definition
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ISECF 2018, p 53



Requirements Definition
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ISECF 2018, p 53



Requirements Definition
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ISECF 2018, p 53



Requirements Definition
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ISECF 2018, p 53



Requirements Definition
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Example position: Medical Devices Chief Engineer
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Level 1 Level 2 Level 3 Level 4 Level 5

Finance Quality Project mgmt Systems thinking

Logistics Requirements Planning Risk Opportunity mgmt

Coaching Architecting Decision mgmt Monitoring and control

Concurrent eng Design Ethics Communications

Enterprise integration Integration Leadership Critical Thinking

Acquisition & supply Interfaces Negotiation

Information mgmt Verification Team Dynamics

Configuration mgmt Validation

Operation

Lifecycles

Capability Engineering

General Engineering

Systems Modeling and Analysis

Facilitation

Emotional intelligence



Domain, Size, Complexity…
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Depth of knowledge enables proper tailoring



Revisiting the Competency Groups
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Professional

Communications Facilitation

Coaching & 

Mentoring

Ethics and 

Professionalism

Technical 

Leadership

Negotiation

Emotional

Intelligence

Team Dynamics

Core SE Principles
Systems

Thinking
General

Engineering

Capability 

Engineering

Critical

Thinking

Systems Modelling 

and Analysis

Lifecycles

Integrating
FinanceQuality

Project

Management
Logistics

SE Management
Monitoring  and ControlInformation Management Planning

Risk and Opportunity Management Business & Enterprise Integration

Decision Management Concurrent 

Engineering

Acquisition 

and Supply

Configuration 

Management

Technical
TransitionSystems 

Architecting

Operations 

and Support

Requirements 

Definition

Integration Interfaces VerificationDesign For … Validation



Revisiting the Competency Groups
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Core SE Principles
Systems

Thinking
General

Engineering

Capability 

Engineering

Critical

Thinking

Systems Modelling 

and Analysis

Lifecycles



Revisiting the Competency Groups
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Professional

Communications Facilitation

Coaching & 

Mentoring

Ethics and 

Professionalism

Technical 

Leadership

Negotiation

Emotional
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Team Dynamics



Revisiting the Competency Groups
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Integrating
FinanceQuality

Project

Management
Logistics



Revisiting the Competency Groups
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Other thoughts
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Paradoxical mindset

– Holding contradictory thoughts in your mind, 

embracing the inherent tension

Telescoping (zoom in, zoom out)

– Keep track of the entire picture, but be able to dive 

down deep into the details when necessary.

– This is where the technical background is important



Other thoughts
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The BEST System Engineers are:

• PROACTIVE

• Inherent LEADERS

• CURIOUS & courageous

• LIFELONG learners



Lori’s thoughts for young SEs:
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Cybersecurity

AI/ML & data science

The human as an element of (almost) all systems

Human behavior (Colonial oil pipeline, stock market 
& e-currency…)



Additional Resources
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Questions?
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