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Systems Thinking for Educational 
Transformation

Dr. Tom Cassidy

Consultant, Education Impact

Advisor, World Economic Forum

Objectives

• To provide a brief 
introduction to “systems 
thinking” for education 
leadersleaders.

• To encourage you to think 
systemically about the 
work that you do.

Readings

• Fullan, Michael (2005).  Leadership and Sustainabilty: 
Systems Thinkers in Action. (Newbury Park: Corwin Press)  

“The Starting Point”    Pp 1‐11

“Leadership at the System Level”   Pp81‐98

• Senge, Peter et al (2000).  Schools That Learn: A Fifth 
Discipline Handbook for Educators, Parents and Everyone 
Who Cares About Education.  (New York: Double Day)

“Orientation”  Pp 3‐19

“A primer on the Five Disciplines”   Pp 59‐98

‐ “Systems Thinking”   Pp231‐253.
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The Five Disciplines of a Learning Org

1. Personal Mastery

2. Mental Models

3. Shared Vision

Self focus, life‐long learning

Self reflection & inquiry

Mutual purpose

4. Team Learning

5. Systems Thinking

p p

Group interaction skills

Understanding complexity;

linkages, interdependencies

From “Schools That Learn” by Peter Senge et al)

Mental Models

"Mental models are deeply ingrained assumptions, 
generalizations, or even pictures or images that influence 
how we understand the world and how we take action“  
‐Peter Senge

“…new insights fail to get put into practice because they g g p p y
conflict  with deeply held internal images of how the world 
works, images that limit us to familiar ways of thinking and 
acting.”  ‐Peter Senge

"The image of the world around us, which we carry in our 
head, is just a [mental] model. Nobody in his head imagines 
all the world, government or country. He has only selected 
concepts, and relationships between them, and uses those 
to represent the real system.“    ‐Jay Forrester

Systems Thinking

“Systems thinking is a way of understanding reality 
that emphasizes the relationships among a system's 
elements, rather than the elements themselves.”

A system is: “An interconnected set of elementsA system is:    An interconnected set of elements 
that is coherently organized in a way that achieves 
something”.    ‐Donella H. Meadows

A key principle of systems‐thinking is the idea that 
the “sum is greater than the sum of its parts.”

1+1=3
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Why is systems thinking important?

• Increasingly complex world that we all live in
• Increasingly complex education landscape
• Accelerating change
• Many of our shortcomings in education can be explained 

b l k f li t k t tby a lack of alignments among key system components
• Shift in education goals and objectives

– From: Access, Maintenance and Control
– To: Quality, Performance and Development

• Improving education quality requires greater attention to 
alignments and linkages

• We need skills, methods and the habit of mind to better 
identify and understand critical alignments and linkages

Education:  A Story of Misalignments

• Education systems out of alignment with evolving and 
changing demands of business and industry.

• Students without the requisite knowledge, skills and 
attitudes to find meaningful employment and participate 
fully as responsible citizens in community.

• Students moving from one level in the system to the next, 
ill‐prepared to succeed at the next higher level.

• Teachers graduating from professional programs with 
limited knowledge of new teaching‐learning methods and 
limited ICT skills.

• Ministry structures and processes out of alignment with 
the needs of schools.

Increasingly complex landscape

• Changes in the world of work. 

• Rapidly evolving ubiquitous technology (ICT).

• Changes in the knowledge and skills students need.

• Changes in what we know about the conditionsChanges in what we know about the conditions 
necessary for effective teaching‐learning.

• New knowledge and theories about child 
development and learning theory.

• Changes in our understanding of the physiology of 
learning (mind‐brain). 
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“For every complicated problem there is a simple 
solution… 

and it is wrong ”…and it is wrong.

‐ H.L. Mencken

What is Systems Thinking?

• Learning to see the “big picture.”

• Learning see dynamic complexities, as well  as detail 
complexities 

• Learning to see more than an endless succession ofLearning to see more than an endless succession of 
events; learning to see, understand and use patterns 
of defining structures.

• Learning to see the short, longer‐term unintended 
consequences

• Understanding complexity; seeing linkages, 
alignments and interdependencies.

Output

(Future 
State)

Input

(Current 
State)

Throughput 
(Actions)

(T iti St t )

The Environment

“General” Systems Theory

State)State)

Feedback 
Loop(s)

(Transition State)

Ludwig Von Bertalanffy (1940s)
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• Learners

• Teachers

• Leadership 

• Buildings

• Furniture

• Curriculum
• Civil Society

• Teaching - Learning 
• Use of Time & Space

GOALS & OBJECTIVES

Economic, Political, and Social Context

OutputsInputs Outcomes

• Employable  graduates

• Critical thinking   

• Value learning

• Civil, humane individuals

• Responsible citizens

• Materials

• Research

• Planning

• Resource     

Mobilization

• Civil Society 

• Econ and Social    
Development

• New Knowledge

• Use of Time & Space 
• Admin & Mgt Systems
• Management 
• Leadership
• Community 
Participation

Processes

Organizational Systems & 
Processes

Think systemically & dynamically
when managing change  

Think systemically and dynamically

Technologies

People

Organizing Student 
Learning

Adapted from work 
by Leavitt, 1965)T.Cassidy

Curriculum Textbooks T h l i

Principal

SCHOOLS

Communities
& Parents

A Systems Model of a School 

Curriculum Textbooks 
Materials

Pedagogy: 
Time, space & 
materials

Technologies
ICT &  Others

Physical Facilities &
Infrastructure

Students

Teachers
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Curriculum

Curriculum 
Textbooks 
Materials

Technologies
ICT &  Others

Principal

SCHOOLS

Communities
& Parents

Textbooks 
& Learning 
Materials

Principals

Teachers

STANDARDS

Pedagogy

Students

Teachers

Knowledge,
Skill & Social  
Objectives

Economic 
& Social 
Goals

Knowledge,
Skill & Social 
Outputs & 
Outcomes

Model of An Education System

Pedagogy: 
Time, space & 
materials

Physical 
Facilities &
Infrastructure

Professional Development & Training

Technology

Physical
Facilities

School Performance Monitoring & Evaluation

Students

Student  Performance Assessments

Policy Analysis & Planning

A Dynamic Systems Model

Another Dynamic Model

Gary B. Hirsch
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A Final Dynamic Model Example

Gary B. Hirsch

Systems Thinking Resource Sites

• Creative Learning Exchange
– www.clexchange.org

• System Dynamics Group at MIT
– http://mitsloan.mit.edu/faculty/research/dynamics.php

• Pegasus Communications
http://www pegasuscom com/tstpage html– http://www.pegasuscom.com/tstpage.html

• Mind Mapping Software
– http://www.mindmapperusa.com/
– www.visual‐mind.com

• System Dynamics Software
– www.iseesystems.com (IThink, Stella)
– http://www.vensim.com/ (Vensim)

• Archtype Examples
– http://www.systems‐thinking.org/arch/arch.htm


