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This knowledge area (KA) provides a guide to knowledge
about systems thinking which is the integrating
paradigm for systems science and systems approaches to
practice.

This is part of the wider systems knowledge which can
help to provide a common language and intellectual
foundation, and make practical systems concepts,
principles, patterns and tools accessible to systems
engineering (SE), as discussed in the Introduction to
Part 2.
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Topics

Each part of the Guide to the SE Body of Knowledge
(SEBoK) is divided into KAs, which are groupings of
information with a related theme. The KAs, in turn, are
divided into topics. This KA contains the following topics:
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= What is Systems Thinking?

= Concepts of Systems Thinking
= Principles of Systems Thinking
= Patterns of Systems Thinking

Introduction

Systems thinking is concerned with understanding or
intervening in problem situations, based on the
principles and concepts of the systems paradigm. This
KA offers some basic definitions of systems thinking. The
following diagram summarizes how the knowledge is
presented.
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Figure 1. Systems Thinking in the SEBoK. (SEBoK Original)

Systems thinking considers the similarities between
systems from different domains in terms of a set of
common systems concepts, principles and patterns:

» A principle is a rule of conduct or behavior. To take
this further, a principle is a “basic generalization that
is accepted as true and that can be used as a basis for
reasoning or conduct” (WordWeb.com).

= A concept is an abstraction, or a general idea inferred
or derived from specific instances.

Principles depend on concepts in order to state a “truth.”
Hence, principles and concepts go hand in hand;
principles cannot exist without concepts and concepts
are not very useful without principles to help guide the
proper way to act (Lawson and Martin 2008).

Many sources combine both concepts and the principles
based on them. The Concepts of Systems Thinking
article presents concepts extracted from a variety of


http://sandbox.sebokwiki.org/What_is_Systems_Thinking%3F
http://sandbox.sebokwiki.org/Concepts_of_Systems_Thinking
http://sandbox.sebokwiki.org/Principles_of_Systems_Thinking
http://sandbox.sebokwiki.org/Patterns_of_Systems_Thinking
http://sandbox.sebokwiki.org/File:Fig2_Systems_Thinking_and_Systems_Science_RA.png
http://sandbox.sebokwiki.org/Concepts_of_Systems_Thinking

theory and practice sources. The Principles of Systems
Thinking article, in turn, presents a summary of
important principles referring back to the concepts upon
which they are based.

A pattern is an expression of observable similarities
found in systems from different domains. Patterns exist
in both natural and man-made systems and are used in
systems science and systems engineering. A summary of
the different classes of patterns and the use of patterns
to support a systems approach is discussed in the final
Patterns of Systems Thinking article.

The practical application of systems thinking often
employs the use of abstract system representations or
models. Some mention of models is made in this KA;
additionally, a more complete guide is provided in
Representing Systems with Models.
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