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Core System 

Concepts and Dynamics
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ÁA group of interacting, interrelated, and 

interdependent elements forming a 

complex whole 

ÁA configuration of parts connected and 

joined together by a web of relationships

ÁThe whole is greater than (different than) 

the sum of its parts 

What Is a System?
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System Attributes of an Elephant 



5

ÁA way of understanding reality that 

emphasizes both the parts and the 

relationships among a system's parts 

rather than the parts in isolation

Systems Theory
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ÁMultiple groupings of systems theory

ïCybernetics (early and late)

ïGeneral systems theory

ïSystems dynamics

ïComplexity theory

ïSoft and critical systems

ïLearning systems

(Framework from M. Ramage and K. Shipp (2009) Systems thinkers.

London: Springer)

Groupings of Systems Theory
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ÁEarly Leaders include Gregory Bateson, Norbert Wiener, Warren 

McCulloch, Margaret Mead, and Ross Ashby

ÁContributions

ïFeedback and information

ïParallels between cognitive/human and engineered/ machine 

behavior

ÁLater leaders include Heinz von Foerster, Stafford Beer, Humberto 

Maturana, Niklas Luhmann, and Paul Watzlawick

ÁContributions

ïInclusion of observer and observed in same system

ïContinuation of early cybernetics work with application to 

management, biology, sociology, and psychology 

Cybernetics
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ÁLeaders include Ludwig von Bertalanffy, Kenneth 

Boulding, Geoffrey Vickers, and Howard Odum 

ÁContributions

ïOpen systems vs. closed systems

ïSum greater than parts

ïSystem boundaries and webs

ïNested system hierarchies

General Systems Theory
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ÁLeaders include Jay Forrester, Donella Meadows, and 

Peter Senge

ÁContributions

ïReinforcing and balancing feedback 

ïCircularity (feedback loops)

ïStocks and flows

ïComputer modeling of underlying dynamics  of organizational, 

societal, and global systems

ïMental models and system archetypes

ïLevels of system leverage

Systems Dynamics
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ÁLeaders include Ilya Prigogine, Stuart Kauffman, and 

James Lovelock 

ÁContributions 

ïBased on cybernetics and general systems theory

ïComplex adaptive systems 

ïConditions of self-organization - far from equilibrium 

ïIrreversible past, unpredictable future

ïNonlinearity (small initial differences ïlarge effects)

ïAdaptation and co-evolution

Complexity Theory
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ÁLeaders include C. West Churchman, Russell Ackoff, 

Peter Checklands, Werner Ulrich, and Michael C. 

Jackson 

ÁContributions 

ïApplications in management and public policy 

ïMultiple perspectives and power; boundary critique

ïAddressing intractable problems/situations

Soft and Critical Systems
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ÁSystems of learning in individual practice, groups, and 

organizations

ÁLeaders include Kurt Lewin, Eric Trist, Chris Argyris, 

Donald Schon, Mary Catherine Bateson 

ÁContributions 

ïWay people learn (in organizations, primarily) and systems 

within which they learn

ïGroup dynamics

ïAction research

Learning Systems
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ÁSee underlying patterns and structures that 

influence system-wide behaviors

ÁLeverage different dynamics within systems

ÁSystem change - shifts in patterns and structures 

of system boundaries, relationships, perspectives, 

and dynamics over time and space. Change is 

evident in events and behaviors.

Systems Change
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The Systems Iceberg

Events

Patterns

Structure/Paradigm 

(Deep Patterns) 

What is happening now?

How has it played out 

over time and space?

What are the drivers? 

How are they related?
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Understanding Multiple System Dynamics
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Dynamics of a Social System and Its Context
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Match Evaluation Design to System Dynamics 

Unorganized 

(random)

Organized

(simple, complicated)

Self -Organizing

(complex, adaptive)

Relationships
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Exploratory Design

Predictive Design
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Self -Organizing Design



Self-Organizing Systems

Complex Adaptive Systems  (CAS)

Agents

System-wide 

Patterns



19

Tool for Designing Evaluations of Complex 

System Interventions



20


