THINKING IN SYSTEMS:

BRINGING A SYSTEMS DESIGN
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ACADEMIC LIBRARIANSHIP
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SYSTEMS DESIGN ENGINEERING

“Our Systems Design Engineering [SYDE] program teaches students to create
innovative solutions to complex problems by thinking holistically”
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Mechanical, Electrical, Environmental, Biomedical, Software, Societal, Al, Transportation Systems (...and more!)

“Systems is how we understand the world and design is how we change it”
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BLACK
BOX
SYSTEMS

“A system is an interconnected set of elements that is coherently organized in a
way that achieves something. If you look at that definition closely for a minute, you
can see that a system must consist of three kinds of things: elements,
interconnections, and a function or purpose” (Meadows & Wright, 2008, p. | I)

“We do not mean that the system is inscrutable; we mean that we can’t see inside to
the system’s internal structure or inner workings. In the black box view, we can
characterize the nature of the input-output control and data transformations
performed by the system but we can’t tell how those transformations performed or
what internal parts played roles in those transformations” (Powel, 2016, p. 337)

‘ INPUTS Calels OUTPUTS
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SYSTEMS
THINKING

Thinking in Systems

(Meadows & Wright, 2008)

“As our world continues to change rapidly and become more complex, systems
thinking will help us manage, adapt, and see the wide range of choices we have before us.
It is a way of thinking that gives us the freedom to identify root causes of problems and
see new opportunities.” (Meadows & Wright, 2008, pp. |-2)

TO0LS OF A SYSTEM THINKER
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(Acaroglu, 2017)
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ITERATIVE DESIGN PROCESS
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(Interaction Design Foundation, 2025)
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Design Problem

Needs Assessment

Synthesis

Design / Analysis

Implementation / prototyping

Iterate (Repeat)

Testing / Validation

Recommendations
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USER-
CENTERED
DESIGN

Universal Methods
of Design

Bella Martin
Bruce Hanington

100 Ways to Research Complex
Problems, Develop Innovative Ideas,
and Design Effective Solutions

(Martin & Hanington, 2012)

|dentification of
problems based on
usability,
accessibility, and
sustainability

N

Empathy-driven
focus on
understanding user
user needs,
behaviours, and
preferences

Utilizing an iterative
design process to
maintain user
engagement
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LIBRARIES
AS
SYSTEMS
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Comprised of specialized subsystems—such as acquisitions,
collections development, user services, technical service, and special
collections—that have their own processes and functions that
contribute to the overall system’s goals.

Library systems can be complex and it is challenging to understand
all of the processes that occur. Some subsystems are a mystery to
those that do not directly interact with it.

Library workers have specific roles, skills, and backgrounds that
influence how they operate within the overall system—people are
not strictly confined to a specific subsystem!

A systems thinking approach centers seeking a holistic
understanding of the system and the diverse perspectives, areas
of expertise, and experiences each person brings to the system.

CAPAL25




/ Alexandra (Allie) Landy

\ allie.landy@mail.utoronto.ca

~

Y

CAPAL25




REFERENCES

Acaroglu, L. (2024, March 28). Tools for systems thinkers:The 6 fundamental concepts of systems thinking. Medium.
https://medium.com/disruptive-design/tools-for-systems-thinkers-the-6-fundamental-concepts-of-systems-
thinking-379cdac3dcéa

Douglass, B. P. (2016). Agile systems engineering (st edition). Morgan Kaufmann , an imprint of Elsevier.

Interaction Design Foundation - IxDF. (2025, March | 1). Design Iteration Brings Powerful Results. So, Do It Again
Designer!. Interaction Design Foundation - IxDF. https://www.interaction-design.org/literature/article/
design-iteration-brings-powerful-results-so-do-it-again-designer

Meadows, D., & Wright, D. (Ed.). (2008). Thinking in Systems: a primer. Chelsea Green Publishing.

Martin, B., & Hanington, B. M. (2012). Universal methods of design : |00 ways to research complex problems, develop
innovative ideas, and design effective solutions (Digital ed.). Rockport Publishers.

University of Waterloo. (2023, December 6). What is systems design engineering?: Systems Design Engineering: University
of Waterloo. Systems Design Engineering. https://uwaterloo.ca/systems-design-engineering/about-
department-systems-design-engineering/what-systems-design-engineering

ARCHITECTURAL DRAFTING AND PLANNING 10




