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LearningTasks:Turning a Dry Subject into an Engaging Experience by Adriano Pianesi
How do you teach a dry subject effectively, particularly in the workplace? In what ways can you engage your
students when your content has a high level of abstraction? What strategies are most effective to bring “learning
to task”? This article provides practical tips and advice about the design and use of learning tasks—experiential,
hands-on activities that introduce learners to the intricacies of applying what they learn to their daily work.
So-called “domain knowledge” (concepts, facts, and procedures), while often necessary, seems largely insufficient
to empower people to solve problems.Adult learners generally are not interested in “knowing about” the
background behind what they are learning. Rather, they are focused on “knowing how,”“knowing when,” and
“knowing if ” in order to improve their ability to tackle their day-to-day tasks.

Learning tasks support this need to achieve results. In addition to helping trainees acquire the necessary skills on the
subject at hand, a focus on learning tasks also builds a true organizational ability to learn through action and reflection.
This kind of learning involves the creation of knowledge rather than the consumption of data. Learning tasks thus nur-
ture students’ capacity for actively integrating new concepts into their existing work practice on a given subject.

What Are Mental Models? by Jeremy Merritt
Some people are surprised when they hear software engineer Jeremy Merritt refer to “mental models.”When he’s
building computer models, they don’t expect him to start talking metaphysically about thinking.The fact is that
systems thinking software is actually a tool to help construct, simulate, and communicate mental models.We are
generally not very good at mentally simulating complex systems with interdependencies, lots of variables, and
delays. Software provides a means to transform our mental models into operational models that we can simulate
more reliably using a computer. Doing so not only helps us create new knowledge and understanding, but also
helps us construct better mental models in the future.

Food Systems, Climate Systems, Laundry Systems: TheTime for Systems Literacy Is Now!
by Linda Booth Sweeney
Just as our nation has improved its math literacy and science literacy, the time has come for us all to support efforts
to develop systems literacy. Most of us were taught that the best way to understand a subject was to analyze it or
break it up into parts.We were not taught the skills we need to see systems of complex cause and effect relationships
and unintended impacts.Yet these are the skills we need to create sustainable communities and to address pressing
issues such as vulnerable food systems, global warming, unstable energy relationships, and environmental degradation.

Vampires and Exponential Growth by Costas J. Efthimiou and Sohang Gandhi
This tongue-in-cheek article uses the principles of exponential growth—a runaway reinforcing process—to
“prove” why vampires can’t exist in the real world. It also illustrates the “Limits to Growth” systems archetype:
that no reinforcing process can go on forever, because it will inevitably encounter a limit. In the case of vampires,
the limit is the number of humans.The authors argue that, because of these dynamics, either we must all be vam-
pires or none of us can be. Something interesting to note is how incremental the process seems until the last few
months, when the hypothetical population shifts would be monumental.We hope you enjoy this lighthearted take
on an important systemic process.
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F E A T U R E

LEARNING TASKS:TURNING A DRY SUBJECT
INTO AN ENGAGING EXPERIENCE
B Y A D R I A N O P I A N E S I
“It is not the subject but the imagination of
the teacher that has to be alive before the
interest can be felt.”

—Jacques Barzun

ow do you teach a dry subject
effectively, particularly in the

workplace? In what ways can you
engage your students when your con-
tent has a high level of abstraction?
What strategies are most effective to
bring “learning to task”?

In the next pages, I provide some
practical tips and advice about the
design and use of learning tasks—
experiential, hands-on activities—based
on my 15 years of experience as an
adult educator and leaning heavily on
the contributions of JaneVella in this
field. In Taking Learning to Task: Creative
Strategies for Teaching Adults (Jossey-Bass,
2000),Vella describes “a different
approach, where teaching and learning
are integrated and where the learning
task is the overall design.”These learn-
ing tasks introduce learners to the
intricacies of applying what they have
learned to their daily work. Despite
some disadvantages (they can take a lit-
tle longer than lectures and can be
messier to handle), I believe that learn-
ing tasks are an effective way to teach
for results.This article will discuss:

H
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TEAM TIP
Use the learning tasks ideas outlined
in this article to design workplace
training sessions that foster
collaborative learning and “unlearning.”
1. What “mind shift” is necessary to
be able to teach with learning tasks;
2. What is a learning task;
3. What are the four types of learning
tasks that, properly sequenced, can gen-
erate engagement and fun, no matter
what the content you teach;
4. How to debrief a learning task to
maximize its learning potential for
your students.

Why Learning Tasks
I am biased! My personal way to train
in the workplace emphasizes results
through group work, learners’ auton-
omy, and a new role for the trainer as a
facilitator of learning rather than a
conveyer of content. My biases bring
me to see collaboration/diversity and
hands-on experiences/action as necessary
conditions for learning to take place.

These biases come from my direct
observation. So-called “domain knowl-
edge” (concepts, facts, and procedures),
while often necessary, seems largely
insufficient to empower people to
solve problems at work.Adult learners
generally are not interested in formal
knowledge—the “knowing about” the
entire background behind what they
are learning. Rather, they are focused
on “knowing how,”“knowing when,”
and “knowing if ” in order to improve
their own ability to solve problems,

So-called “domain knowledge”

(concepts, facts, and procedures),

while often necessary, seems

largely insufficient to empower

people to solve problems

at work.
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often with limited time and incom-
plete information, in the context of
their day-to-day tasks.The result of this
focus is the creation of new meanings,
new connections, and new expertise
with the qualities of immediate returns,
clear transferability, and evident useful-
ness. Learning tasks support this kind
of integration.

In addition, I have noticed that by
using learning tasks, aside from helping
trainees acquire the necessary skills on
the subject at hand, we build a true
organizational ability to learn through
action and reflection.This kind of
learning involves the creation of knowl-
edge rather than the consumption of
data. Learning tasks thus nurture stu-
dents’ capacity for actively integrating
new concepts into their existing work
practice on a given subject.

Building Blocks for Creating
Expertise
Learning tasks are not just fun games
and activities that supplement lectures
or exercises to practice the content.
They are a different way to teach alto-
gether, where the tasks themselves are
the whole shebang.According toVella,
“A learning task is a way to structure
dialogue. It is an open question put to
members of a small group who have
been given all the resources they need
to respond.” She also says,“A learning
task is a way of ensuring engagement
of learners with the new content.”

Learning tasks are based on the
assumption that new expertise is built
through experiences.They expose learn-
ers to situations where they can safely
practice the content they are learning
and collaboratively nurture their own
ability to solve problems with their
new skills.The work of designing
learning tasks is turning content elements
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into problem-solving experiences set to
resemble the learners’ work context.Three
key moments make up a learning task:
instructions, task, and debrief.

1. The Instructions (5 percent of
the total time for the lesson) are given
by the trainers to present the activity,
demonstrate its basic components, and
provide guidance on how to perform it
(see “Learning Task Instructions”). So,
for example, for a task I assign in my
“Emotional Intelligence of Team
Results” workshop, I say to students:
• Introduction, Goal, and Reason:
“Have you ever thought about what the
one thing is that gets you going? Self-
awareness is a key skill to build your
emotional intelligence. In the next task, we
are focusing on your self-knowledge, which
the ancients Greeks considered the source of
all wisdom. By doing this, we are gaining
the clarity required to start building your
emotional IQ.”

• Instructions 1: “I invite you to read the
poem on page 23 and individually write in
your learning journals the responses to the
three questions that you find there. I will
then ask you to share your thoughts with a
person you have never worked with before.”

• Instructions 2:“Again, Step 1: Read
the poem on page 23. Step 2:Write down
your answers to the three questions in your
learning journals. Step 3:When I ring the
bell, please turn to a person you normally
do not work with and share your answers.
You have 15 minutes for this task.”

• Question:“Any questions?”

There is an art in giving good,
specific, clear instructions. Instructors
present the activity and the materials
© 2 0 1 0 P E G A S U S C O M M U N I C AT I O N S

LEARNING TASK INSTRUCTIONS

• INTRODUCTION, GOAL, REASON

• INSTRUCTIONS 1 (what to do, how
much time, what happened in the end,
and so on)

• INSTRUCTIONS 2 (repeat)

• QUESTIONS?
and check people’s understanding of
how to proceed.They clearly state why
they selected the activity and what
they hope it will accomplish. It is
imperative to provide clear goals for
the exercise (for example,“We are
doing this task for these reasons . . .”),
because the smallest omission or lack
of clarity will make people practice the
wrong way, will thwart their chances of
success, and will undermine their
learning.Trainers also need to state
what the reward is for the activity, that
is, what positive outcome will come
from doing it right.

2. The Task is the actual exercise (55
percent of the total time for the les-
son). Participants work on solving a
problem to practice the content to be
learned.The task always comes with
written resources and materials. For
instance, in the previous example, I ask
people to go to page 23 to read a
poem.The task is about reading,
reflecting, and sharing as a way to
experientially build self-awareness.

3. The Debrief is the review/
debriefing phase (40 percent of the
total time of the lesson).The instruc-
tors facilitate a conversation after the
activity has taken place that outlines
key questions to drive the group’s
learning. For instance, in the same
example, we can ask students if they
liked the poem or not, whether the
exercise came easy or not, if it holds
some meaning, what they discovered in
conversations, and so on. I can share
my observations (“I notice a kind of
relief in the room, am I right?”) or my
experience (“I selected this poem
because . . .”).The reflection is the
critical “harvesting” moment of the
learning; below, we will look at
strategies that can help maximize its
effectiveness.

Four Kinds of Tasks
JaneVella talks about four kinds of
learning tasks and how they should be
sequenced to build an effective learn-
ing experience:

1. We start with an INDUCTIVE
learning task.With this kind of task,
we “invite learners to qualify where
7 8 1 . 3 9 8 . 9 7 0 0 T H E S Y S T E M S T H
they are at present in terms of the con-
tent, where they begin their study, and
what the present conception of the
topic includes.”An inductive learning
task can be used as a warm-up, but it is
never an icebreaker. My inductive
learning tasks start the work of learn-
ing and demonstrate that I care about
how the learners’ backgrounds and
knowledge inform their work in the
class. By showing this interest right
from the start—in the crucial first
three minutes that shape people’s per-
ceptions of the entire program—I
establish a level of respect for them and
for the rich experience they bring.

For example, in a class on effective
time management, I opened the session
by having participants fill out a form
that included the following questions:
“What do you hope to learn from this
class? What are your time wasters?
What situations do you hope to
improve with more effective time
management skills?” In a customer
service workshop, I asked the trainees:
“Tell me about your experience with
bad customer service.” In an online
train-the-trainer course, I requested
that attendees send in advance the
name of an instructor who made a
difference in their lives and why.This
step creates a climate that is conducive
to learning.

2. We create opportunities for learn-
ers to experience the content with an
INPUT learning task, in which they
meet the new materials hands-on. For
example, I once taught a class on fed-
eral records management (talk about a
dry subject!). Rather than present
records management definitions and
concepts with a PowerPoint slideshow,
I broke the group into teams and gave
each team a set of cards with 20 key
concepts in federal records manage-
ment. I encouraged them to sort the
ones they were familiar with from the
ones that they didn’t know. I told them
that in 15 minutes, we would hear the
“provisional definition” of the concepts
and asked them to pass the cards with
concepts they were not familiar with
to the other tables.We invited the
agency’s Records Management Officer
to provide guidance.We only needed
his expertise for five key concepts, as
I N K E R ® M A R C H 2 0 1 0 3



the groups pooled their knowledge and
managed to come up with the correct
definitions for most of the terms on
their own.

3. With an IMPLEMENTATION
learning task, we invite participants
to do something with the new content.
This kind of task solicits the learners’
participation, asking them to “wear”
the learning and run with it for their
own purposes, from their own perspec-
tives. For learners, it is a great chance
to bring the content into their own
lives; for trainers, it is an opportunity to
verify that students have really
absorbed the material.

In my “Dialogue as Facilitative
Leadership” workshop, I ask trainees to
write their own list of possible ques-
tions to ask someone with whom they
disagree.The questions are based on
the concept of open versus closed; the
challenge is to ask open questions in
response to aggressive statements like
“No way” or “This is totally wrong!”
The simulation that follows requires
trainees to respond to interruptions
and defensive statements only with the
questions they have designed. In a class
about supervisory skills, I created five
brief stories that illustrated dilemmas
for the main characters similar to the
ones the learners were facing in super-
vising their own staffs. Each case
finished with key questions; partici-
pants then chose either A or B as a
course of action.

4. With an INTEGRATION learn-
ing task, we move into the actual use
of the skill in the workplace. In a class
about a new performance system, for
example, I encouraged learners to
write the three things they learned in
the class, their own plan with dates for
implementing it, and the factors they
anticipated could derail their efforts,
including the potential for routine to
take over and cause them to return to
their set ways.The conversation about
implementation also raised the idea of
“enablers,” such as 30- and 60-day fol-
low-ups by web conference and plans
for involving the learners’ supervisors
in defining and ensuring the ongoing
use of the class content.
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The Learning Task Debrief
“There was a person constantly talking and
disrupting the class. Unfortunately, that
person was the instructor.”

—From a real evaluation form

Task-based learning is grounded in the
assumption that the quality of the
learning process depends largely on the
quality of the questions we as trainers
ask during the dialogue that follows
the action.According to World Café
founders Juanita Brown and David
Isaacs, learning questions “enable us to
challenge our underlying assumptions
in constructive ways.With a simple and
consistent focus on questions that mat-
ter, casual conversations are trans-
formed into collective inquiry.” Indeed,
learning takes place even after the task

has been executed, through a dialogue
in which powerful questions unleash
the team’s ability to reflect.

The dialogue that follows a learn-
ing task allows people to “talk the
learning out,” to express it, to verbalize
it, to give it words, to reflect on it.
Here we make learning visible through
several iterations in order to produce
an output, an actual sharable product.
No matter how imperfect or partial
this product is, it is nevertheless
“owned” and serves as a basis for fur-
ther learning.

For example, in a class on systems
thinking, I introduce causal loop dia-
grams through a learning dialogue.
Without explaining the concepts of
reinforcing and balancing loops, I dis-
tribute a document called “Peter
Russell’s Credit Report,” explaining
that this fictional gentleman’s poor
credit rating can be traced back to the
interplay of two variables: the amount
of debt and the number of credit-card

The rule is simple.After

performing any learning task,

always involve students in a

learning dialogue, because it is

only through conversation

that the experience is distilled

in usable learning.
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transactions. I draw a reinforcing loop of
those two variables and explain that this
is another way to describe his situation.
I then distribute other sample artifacts
that illustrate similar situations and ask
them to read them at their tables (for
example,“Jenny’s Diet” is about the
interplay of variables in weight-loss
decisions;“Mark Is Always Late!”
focuses on the interplay between peo-
ple’s perceptions of others and reality,
and so on).After students have read the
stories, I ask them to jot down the vari-
ables they see in action, identifying the
loops similar to the one I have written
on the wall.The focus is on getting
them to verbalize their understanding in
order to introduce the new ideas “bal-
ancing loop” and “reinforcing loop.”

For each kind of task (inductive,
input, implementation, or integration),
I have identified four partial sets of
questions (see “Questions for Prompt-
ing Learning Dialogues” on p. 5).You
can use these questions in the dialogue
that debriefs the learning tasks to
ensure a rich and productive conversa-
tion around the task experience.

• After an INDUCTIVE learning
task (one that starts the training ses-
sion and evokes previous learning), the
trainers’ focus is on listening and clari-
fying, while probing the rich experi-
ence participants bring to the class.The
instructor ensures that trainees fully
participate in the activity and prepare
them for plunging into the content. By
conducting a learning dialogue right
after an inductive learning activity,
trainers establish a safe space for every-
one to speak.The conversation also
gives people a chance to articulate
what they already know about the
content and review their experience
with it.

• After an INPUT learning task
(one that presents new content),
trainees ask a lot of questions. In this
phase, instructors clarify the concepts
presented as new content and invite
participants to describe what happened
during the activity, to explain the con-
tent or their thinking about it, and to
extract meaning and knowledge from
the experience. Depending on the
content or context of the task, much of
© 2 0 1 0 P E G A S U S C O M M U N I C AT I O N S
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QUESTIONS FOR PROMPTING LEARNING DIALOGUES

After Inductive Learning Tasks:

To get learners ready to learn by evoking past experience, hopes, and expectations

After Input Learning Tasks

To get learners to describe or interpret what happened during the activity

• How was it? (easy or difficult, etc.)
• What happened during the activity? I noticed . . .
• Who was really into it? How did you like this part?

To get learners to verbalize content or thinking

• Can you summarize . . . ? How would you describe . . . ?
• What happened as you did . . . ?

To get learners to extract meaning or knowledge from the experience or content

After Implementation Learning Tasks

To get learners to describe or interpret what happened during the activity

• How was it? (easy, difficult, etc.)
• What happened during the activity? I noticed . . .
• Who was really into it? How did you like this part?

To get learners to verbalize content or thinking

• Can you summarize . . . ? How would you describe . . . ?
• What happened as you did . . . ?

To get learners and trainer to go deeper into analysis

• What do you need to consider when using this approach?
• What can you do right now to ensure you apply this tool?
• How are your current skills/information/knowledge/attitude giving you the results you

want?
• What data make you say that this approach is difficult to use in real life?
• What would you need to see to agree with this idea?
• What is needed for you to change your mind?

After Integration Learning Tasks

• What was the theme of your past expe-
rience in one word?

• What is your attitude on the subject
based on your past experience?

• What behaviors have worked/have not
worked for you in the past in this area?

• What do you hope to learn about this
subject that you know is important?

• What do you know about this subject
that you know is true?

• What would you like to explore about
the subject?

• What will you need to forget in order
to learn this?

• Why are you excited/not excited about
being here?

• Where will you be using what you learn
about the subject?

• What do you hope to change as a result
of your learning?

• I noticed you took this action.Why did
you decide to do it?

• How would you describe the problem
you were dealing with?

• How close do you think you have come
to achieving what you wanted to
achieve?

• How successful do you think you were?

• How do you see your role in this activity?
• How does this part relate to you?
• Why were there differences between

what happened during the activity and
your expectations?

• What actions will you take as a result
of . . . ?

• What will you do differently next time?

• What do you think will simplify the
application process for you?

• What obstacles might you encounter as
you apply this approach?

• What problems do you anticipate?
• What could be a quick victory in doing

this work?

• How can we support you in implement-
ing this learning?

• Who do you need to enlist to make
sure this really happens?

• What specific actions can you take to
have a greater chance of success?

• How will you know if you have
succeeded?
the dialogue after these input activities
involves clarifying the input and ensur-
ing understanding. Instructors focus on
articulating the content, making sure
that people participate, and tolerating a
few mistakes.

• After an IMPLEMENTATION
learning task (one that centers on
applying what participants have learned
in their own context), the dialogue
meets the content in its most challeng-
ing aspect: application.This conversa-
tion normally raises a lot of questions,
comments, opinions, and disagree-
ments, allowing for multiple perspec-
tives to emerge. In my experience, after
an implementation task, you can
expect a learning dialogue to go any-
where—most likely to disputing the
key learning ideas and assumptions. For
example, in our class “TheVirtual
Trainer,” which is about teaching using
web-conferencing technologies, when
we ask participants to structure a lesson
plan that makes for effective online
engagement, the conversation often
goes back to the benefits of doing
face-to-face sessions and to the impor-
tance of understanding the audience’s
needs in order to select the right train-
ing media. By allowing trainees to
express these different perspectives,
which normally enrich the perspective
of everyone involved, we honor the
freedom of the learning process. In
these situations, instructors need to use
their emotional intelligence, negotia-
tion skills, and conflict management
abilities to ensure that group members
give fair consideration to the concepts
being taught and that they do their
share of work or analysis.

• After an INTEGRATION learn-
ing task (one that brings the learning
into the trainees’ work life), the dia-
logue normally addresses the future. In
this phase, the conversation should
clearly identify two or three specific
actions that students can implement
immediately, individually or as a group,
as a follow-up after the class.

The rule is simple.After performing
any learning task, always involve students
in a learning dialogue, because it is only
through conversation that the experi-
ence is distilled in usable learning.
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In conclusion, when we design a
class using learning tasks, our lesson
plan looks like an accordion.The basic
sequence “Instructions–Task–Debrief ”
is the building block of the program; as
such, it is repeated several times. First,
we position an “Instructions–Inductive
Task–Debrief ” block, then an
“Instructions–Input Task–Debrief.”
An “Instructions–Implementation
Task–Debrief ” follows, and we close
with “Instructions–IntegrationTask–
Debrief.” Organized and assembled in
various fashions, those elements create
powerful learning programs.

A Learning Community
“Learning cannot be designed. Ultimately it
belongs to the realm of experience and
practice . . . It slips through the cracks; it
creates its own cracks. Learning happens,
design or no design.”

—Jim Wenger

We know that telling is the least effec-
tive way to teach. In these pages, I have
provided an alternative practice through
the use of learning tasks. Our basic
assumption is that trainers don’t need to
spoon-feed concepts to trainees.Trainers
should become experts in finding great,
creative, new ways to have people learn
something, rather than being experts in
what people learn.Yes, the trainer needs
to know about the content. But that’s
not enough.

By shifting focus from conveying
content to creating a learning experi-
ence, the job of a trainer becomes:
• Setting up learning tasks that allow
trainees to experience the content
first-hand;
• Giving clear instructions about the
tasks to be performed;
• Being a resource during the actual
tasks as well as sitting back and letting
trainees do the work;
T H E S Y S T E M S T H I N K E R ® VO L . 2 1 , N O6
• Facilitating learning conversations by
debriefing the task through the use of
great questions.

Trainers who use a task-centered
approach play yet another role—they
support the creation of a community
of learners.A key element is building a
sense of openness and trust in the
group.A well-executed debrief after a
learning task is essentially an exercise
in community building.

When trainers see knowledge as
book knowledge—facts and trivia—and
individuals as lonely learners mandated
to absorb something, then they don’t
perceive the need for dedicating time to
building a learning community.With
this mindset, it is not surprising that
community-building work is often
ignored and dropped in favor of more
“meaningful” activities. But the fact is
that learning communities are the very
engine that makes learning turn into
change for organizations.Without it, the

Trainers who use a task-centered

approach play yet another role—

they support the creation of a

community of learners.
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organizations we work with can’t reap
the full benefits of new approaches.

Training adults by using learning
tasks embraces the action/reflection par-
adigm, develops real-world learning as
situated expertise, and builds communi-
ties of learners. Besides, by spreading the
joy of learning, training professionals
can have a profound, positive impact on
organizational change.And, isn’t that
what our work is all about?

For Further Reading
Vella, Jane. Taking Learning to Task: Creative
Strategies for Teaching Adults (Jossey-Bass,
2000)

Brown, Juanita, and David Isaacs. TheWorld
Café: Shaping Our Futures Through Conversa-
tions That Matter (Berrett-Koehler, 2005)

Adriano Pianesi is the principal of ParticipAction
Consulting, Inc. He has 15 years of experience in
the nonprofit, government, and private sectors in
adult education, course development, facilitation, and
e-learning.A certified Action Learning coach and
Harvard Discussion Method expert,Adriano teaches
workshops in the areas of facilitation, train-the-
trainer (training design, development, and delivery),
teamwork, customer service, and supervisory skills.
His clients include the Pension Benefit Guaranty
Corporation, the USDA Graduate School, the
National Labor Relations Board, the Environmental
Protection Agency,Touchstone Consulting Group,
Keane Federal Systems, Serco North America, the
US Army, the US Navy, the Greater YMCA of
Omaha, and MRIS. He can be reached at
apianesi@participactioninc.com

•

• Start turning your own materials from “things learners need to know” into “things
learners need to do” by using the examples provided in the article.

• Create mini-scripts for giving instructions on your learning tasks so you can provide
learners with unequivocal understanding of what they are supposed to do.

• Select a few of the questions provided for designing your own learning dialogues.

• Give up control in your classes and enjoy the ride.

• Take the content of this article and come up with your own ideas.

NEXT STEPS
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T O O L B O X

WHAT ARE MENTAL MODELS?
B Y J E R E M Y M E R R I T T
n writing and teaching people
about systems thinking, my col-

leagues and I at isee systems often refer
to “mental models.” For some people,
this comes as a bit of a surprise,
because the context usually involves
building models with the iThink or
STELLA software.They don’t expect
us to start talking metaphysically about
thinking.“Is this about philosophy or
modeling software?” they may wonder.
The fact is that the software is actually
a tool to help construct, simulate, and
communicate mental models.

Defining the Terms
Let’s define the term model:A model is
an abstraction or simplification of a
system. Models can assume many dif-
ferent forms—from a model volcano in
a high school science fair to a sophisti-
cated astrophysical model simulated
using a supercomputer. Models are
simplified representations of a part of
reality that we want to learn more
about. George Box stated:“Essentially,
all models are wrong, but some are
useful.”They are wrong because they
are simplifications, and they can be use-
ful because we can learn from them.

So, what is a “mental model”? A
mental model is a model that is con-
structed and simulated within a con-
scious mind.To be “conscious” is to be
aware of the world around you and
yourself in relation to the world. Let’s
take a moment to think about how
this process works operationally.

I
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TEAM TIP
The Fifth Discipline Fieldbook includes
material about two tools for
understanding our mental models:
the “Ladder of Inference” and the
“Left-Hand Column.”
Imagine that you are standing out-
side, looking at a tree.What happens?
The lenses in your eyes focus light
photons onto the retinas.The photo-
sensitive cells in your retinas respond
by sending neural impulses to your
brain.Your brain processes these signals
and forms an image of the tree inside
your mind.

So at this point, we’ve only
addressed the mechanisms by which
you perceive the tree.We have not
addressed understanding what a tree is
or considered changes over time.We
are dealing with visual information
only.There is nothing within this
information that tells you what a tree
actually is.
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What makes the image of a tree in
your minds click as an actual tree that
exists right there in front of you? This
is where mental models kick in, and
you start to think about the tree.The
tree is actually a concept of something
that exists in physical reality.The “tree
concept” is a model. Understanding
the concept of a tree requires more
information than is available through
sensory experience alone. It’s also built
on past experiences and knowledge.

A tree is a plant. It is a living thing
that grows and changes appearance
over time, often with the seasons.Trees
have root systems.Trees use leaves for
photosynthesis.Wood comes from
trees. I can state these facts confidently
because I have memories and knowl-
edge of trees within my mental models.
Mental models contain knowledge and
help us create new knowledge.

Simulating with Our Minds
Take a look at the images below for a
few moments and then think about
what is happening inside your mind as
you look at them.

My guess is that, with each image,
you thought about what happens next.
The images don’t show you what hap-
pened next, but you can probably
make a pretty good guess.This guess is
I N K E R ® M A R C H 2 0 1 0 7
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y dynamics play out over the long term, the picture
s prices spin downward, profits decline and businesses
ff workers or close up shop entirely. As unemploy-
nsumers’ perception of the stability of the economy

spend even less.
the result of simulating a mental model
of what is depicted.And, you can sim-
ulate different outcomes. In the image
on the right, I like to simulate a parent
rushing into the scene and scooping up
the child before he gets burned.

When we think about the boy
catching the ball, the blocks knocking
one another over, and the toddler get-
ting burned, we are applying knowl-
edge that we hold in our minds to
help us simulate a mental model of
what is depicted in the image.This is
all going on subconsciously, so we’re
really not aware of it as it is happening.

Thinking About Systems
The human mind is very good at sim-
ulating mental models of our immedi-
ate physical reality.Things get harder
when we start thinking about abstract
systems.

A market is a good example of an
abstract system. In a market system,
price acts as a signal of aggregate
demand for a commodity.You can’t
“see” a market like you can “see” a tree
in front of you.A market does not
exist in a particular physical location.A
market is an abstract concept that exists
in the collective minds of all who par-
ticipate in it. Even though markets do
not exist physically, they have an enor-
mous impact on our lives nonetheless.

When the global economic crisis
hit in late 2008, retailers began to
struggle financially because consumer
purchases declined rapidly. People were
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When the global economic crisis hit, people started sav
money instead of spending it. Retailers in turn dropped
to boost consumer spending. But when consumers saw
dropping rapidly, they delayed purchases in the hope of
ing additional savings—leading to a price deflation loop.
worried about the
economy and started
saving money instead of
spending it.This started
happening just before
the holiday shopping
season—a make-or-
break period for many
retailers. So, in an effort
to boost demand, retail-
ers began dropping
prices (see “Price
Deflation Loop”).

This process led to
price deflation, because
consumers saw prices
dropping rapidly and
began delaying purchases
as a result.The outcome
of simulating their mental
models of the market
informed their decision making:“I
should wait to buy this because the
price keeps dropping.”

This mental model paints a pretty
picture for consumers over the short
term: low prices in a down economy.
As the deflationary dynamics play out
over the long term, however, the pic-
ture becomes bleak.As prices spin
downward, profits decline, and busi-
nesses are forced to layoff workers or
close up shop entirely.As unemploy-
ment increases, consumers’ perception
of the stability of the economy
decreases, and they spend even less (see
“Economic Stability Loop”).

Economists and policy makers use
sophisticated computer models to help

them understand markets. Con-
sumers, on the other hand, use
simple mental models when
making purchasing decisions.
The more sophisticated models
inform policy makers of the
long-term consequences of
consumers’ reduction in spend-
ing, so they react by trying to
jump-start spending with stim-
ulus programs. In the U.S.,
we’ve seen a few of these pro-
grams during 2009: the “Cash
for Clunkers” rebate program,
the first-time home buyer tax
credit, and the social security
payroll tax cut.

ty of
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Complex Systems
Often, it is hard for us to define the
optimal boundaries for a mental model.
We tend to have a narrow focus and
act on short-term dynamics within our
mental models. For example, in the
model above, our understanding
changes when we expand the bound-
aries to include profits and layoffs.

However, we are generally not
very good at mentally simulating com-
plex systems with interdependencies,
lots of variables, and delays.This is
where software steps in. Using systems
thinking software, we can transform
our mental models into operational
models that we can simulate more reli-
ably using a computer. Doing so not
only helps us create new knowledge
and understanding, but also helps us
construct better mental models in the
future.

We’ll explore the role of software
in constructing, simulating, and com-
municating mental models in part two
of this series.

For more on using modeling and
simulation to understand the economic
crisis, see the “Understanding the Eco-
nomic Crisis” video presentation.

Jeremy Merritt is a lead software engineer at isee
systems, inc.This article originally appeared on the
Making Connections blog and is reprinted with
permission.

•
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FOOD SYSTEMS, CLIMATE SYSTEMS, LAUNDRY
SYSTEMS:THE TIME FOR SYSTEMS LITERACY IS NOW!
B Y L I N D A B O O T H S W E E N E Y
ell me, in what subjects are you
literate?

Sounds like a question a college
interviewer might ask.To be literate of
course means you have a good under-
standing of a particular subject, like a
foreign language or mathematics. If
you’re reading this, you probably have
good English literacy. For others, our
science or engineering, or even our
woodworking or gardening literacy is
particularly strong.

If you listen closely to folks like
Thomas Friedman, Michael Pollan,
Nicholas Kristof, and Wendell Berry,
you’ll hear them asking for a new kind
of literacy, one we can call systems
literacy (see box).This new literacy calls
for us to “connect the dots,” to look at
not just the parts but the interrelation-
ships, patterns, and dynamics as well
when we’re faced with complex issues,
or what Russ Ackoff used to call
“wicked messes.”

When we think in terms of sys-
tems, we toggle our focus between
parts and wholes, between open loops
and closed loops (where waste from
one source can be “food” for
another), between microcosms to
macrocosms.We learn to see recurring
patterns that exist among a wide

T
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TEAM TIP
In your conversations with other
team members, try adding the word
“system”—our advertising system,
our product development system,
or in a school, our parent
communication system.What inter-
relationships become visible when
you think of something as part
of a system?
variety of living systems, and we use
our understanding of those patterns to
correct actions, anticipate unintended
consequences, and produce learning.

Why do we need another literacy?
My favorite agrarian poet Wendell
Berry says it so well:

“We seem to have been living for a
long time on the assumption

that we can safely deal with parts, leaving
the whole to take care of itself.

But now the news from everywhere is
that we have to begin

gathering up the scattered pieces, figuring
out where they belong,

and putting them back together. For the
parts can be reconciled to one another
only within the pattern of the

whole thing to which they belong.”

(from TheWay of Ignorance)

Speaking for Americans here, most
of us, including our industry and gov-
ernment leaders, were taught that the
best way to understand a subject was to
analyze it or break it up into parts.We
were not taught the skills we need to
see systems of complex cause and effect
relationships and unintended impacts.

Yet these are the skills we need to
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Scientists and educators in the burgeoning field
system as patterns of interrelationships among p
time. Increasingly, a systems approach is driving
we face in the environment, engineering, and h

Systems literacy combines conceptual knowl
behaviors) and reasoning skills (the ability to lo
multiple levels of perspective within a system,
endogenous or “within system” influences, be
recognize recurring patterns that exist within
more on the principles and habits of mind rela

SYSTEMS LI
create sustainable communities and to
address pressing issues such as vulnera-
ble food systems, global warming,
unstable energy relationships, and envi-
ronmental degradation.When we are
systems literate, we can:
• Stop jumping to blame a single cause
for the challenges we encounter and,
instead, look for multiple causes, effects,
and unintended impacts.
• Move beyond laundry lists and bullet
points to seeing patterns of interaction
that more closely match the interde-
pendent, complex world we live in.
• Get off that problem-solving tread-
mill, where our “solutions” often only
create more problems or make the
original problem worse.

When we are systems literate, we
look at the economy, the climate, edu-
cation, energy, poverty, disease, and sus-
tainable communities as systems issues.
We see that nothing stands alone,
which means that my climate is your
climate, your infectious disease is my
infectious disease, your food shortage is
my food shortage.

Where do you start? Perhaps you
pick up a copy of Donella Meadows’s
book Thinking in Systems or Peter
H I N K E R ® M A R C H 2 0 1 0 9

of systems science describe a living
arts that continually affect one another over
the search for solutions for the problems

uman societies.

edge (knowledge of system properties and
cate situations in wider contexts, see
trace complex interrelationships, look for
aware of changing behavior over time, and
a wide variety of systems). See here for
ted to systems literacy.

TERACY
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Senge’s classic The Fifth Discipline or
Fritjof Capra’s TheWeb of Life or the
just released systems education book,
Tracing Connections. (For other sugges-
tions, look at the systems literacy
resources on my site.)

Or you can simply try adding the
word “system” as you talk about every-
day issues, big and small, such as a laun-
dry (system), family (system), classroom
(system), food (system), waste (system),
climate (system), and so on. By adding
the word “system,” we begin to look for
interconnections, closing loops of mate-
rial and information flows, anticipating
time delays and the inertia created by
stocks (or accumulations).

When we think of the laundry as a
system, we shift our focus from the pile
of laundry to the many interrelated
factors influencing that pile: children,
dogs, towels that could be used more
than once, etc.

When we think of farms as living
systems, we see the parts and processes
of a farm—the farmer, animals, crops,
T H E S Y S T E M S T H I N K E R ® VO L . 2 1 , N10

TEAM TIP
Use behavior over time graphs to
stimulate conversation around chang-
ing trends in your organization. If we
were at this level a year ago, and
we’re at this level today, where can
we expect to be next year? What do
we need to do to get there?

S Y S T E M S

VAMPIRES A
B Y C O S T A S J .
insects, soil, weather and natural cycles
such as the water cycle—as connected
to and nested in each other.We also see
the farm as part of a larger
food production system
that includes natural
and human resources,
waste, food process-
ing, distributors, and
consumers, and we
see the farm’s role in
influencing other sys-
tems such as healthcare,
energy independence,
and climate.

Every day, I see more
opportunities for developing systems
literacy. In the last 15 years, a growing
number of schools in the U.S. and
around the world have begun in
earnest to teach students systems think-
ing. Several state departments of edu-
cation are including systems thinking
and “Education for Sustainability”
(EFS), or learning that promotes
understanding of the interconnected-
O. 2 w w w. p e g a s u s c o m . c o m

S T O R I E S

ND EXPONENTIAL GRO
E F T H I M I O U A N D S O H A N
ness of the environment, economy, and
society, as a requirement for middle
school science standards.The

MacArthur Foundation just
awarded a major grant for a

project focused on develop-
ing systems thinking in
middle school students and
developing new curricu-
lum for teachers across
disciplines.

Just as our nation has
improved its math literacy

and science literacy, the time
has come for us all to support

efforts to develop systems literacy.

Linda Booth Sweeney is a researcher, consultant,
and systems educator. She was a research associate
for M.I.T.’s Organizational Learning Center (now
SoL) and is a founding partner in the SoL Education
Partnership, as well as a content expert for SEED—
Schlumberger Excellence in Educational Develop-
ment. Linda is the author of several books and
numerous articles, including her most recent book,
ConnectedWisdom: Living Stories about Living Systems.
She received her doctorate from Harvard University
in 2004.
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Editor’s Note: The following tongue-in-
cheek article uses the principles of exponen-
tial growth—a runaway reinforcing process
—to “prove” why vampires can’t exist in the
real world. It also illustrates the “Limits to
Growth” systems archetype: that no reinforc-
ing process can go on forever, because it will
inevitably encounter a limit. In the case of
vampires, the limit is the number of humans.
The authors argue that, because of these
dynamics, either we must all be vampires or
none of us can be. Something interesting to
note is how incremental the process seems
until the last few months, when the hypotheti-
cal population shifts would be monumental.
We hope you enjoy this lighthearted take on
an important systemic process.

nyone who has seen John
Carpenter’s Vampires, Dracula,

Blade, or any other vampire film is
already quite familiar with the vampire
legend.The vampire needs to feed on
human blood.After one has stuck his
fangs into your neck and sucked you dry,
you turn into a vampire yourself and
carry on the blood-sucking legacy.The
fact of the matter is, if vampires truly

A

feed with even a tiny fraction of the fre-
quency that they are depicted as doing
in the movies and folklore, then human-
ity would have been wiped out quite
quickly after the first vampire appeared.

Let us assume that a vampire needs
to feed only once a month.This is cer-
tainly a highly conservative assumption,
given any Hollywood vampire film.
Now, two things happen when a vam-
pire feeds.The human population
decreases by one and the vampire pop-
ulation increases by one. Let us suppose
that the first vampire appeared in 1600
A.D. It doesn’t really matter what date
we choose for the first vampire to
appear; it has little bearing on our
argument.A U.S. Census web site
provides an estimate of the world
© 2 0 1 0 P E G A S U S C O M M U N I C AT I O N S
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Vampire Population Human Population

1 536,870,911

2 536,870,910

4 536,870,908

8 536,870,904

16 536,870,896

32 536,870,880

64 536,870,848

128 536,870,784

256 536,870,656

512 536,870,400

1,024 536,869,888

2,048 536,868,864

4,096 536,866,816

8,192 536,862,720

16,384 536,854,528

32,768 536,838,144

65,536 536,805,376

131,072 536,739,840

262,144 536,608,768

524,288 536,346,624

1,048,576 535,822,336

2,097,152 534,773,760

4,194,304 532,676,608

8,388,608 528,482,304

16,777,216 520,093,696

33,554,432 503,316,480

67,108,864 469,762,048

134,217,728 402,653,184

268,435,456 268,435,456

536,870,912 0

E OVER TIME IN THE VAMPIRE AND

HUMAN POPULATIONS

and human populations at the beginning of each
g a 29-month period.
population for any given date. For
January 1, 1600, we will accept that the
global population was 536,870,911. In
our argument, we had at the same time
one vampire.

We will ignore the human mortality
and birth rate for the time being and
only concentrate on the effects of vam-
pire feeding. On February 1, 1600, one
human will have died and a new vam-
pire will have been born.This gives two
vampires and 536,870,911 – 1 humans.
The next month, there are two vampires
feeding, thus two humans die and two
new vampires are born.This gives four
vampires and 536,870,911 – 3 humans.
Now on April 1, 1600, there are four
vampires feeding and thus we have four
human deaths and four new vampires
being born.This gives us eight vampires
and 536,870,911 – 7 humans.

By now, the reader has probably
caught on to the progression. Each
month, the number of vampires doubles
so that after n months have passed, there
are:

vampires.This sort of progression is
known in mathematics as a geometric pro-
gression—more specifically, it is a geo-
metric progression with ratio two, since
we multiply by two at each step.A geo-
metric progression increases at a
tremendous rate, a fact that will become
clear shortly. Now, all but one of these
vampires were once human, so that the
human population is its original popula-
tion minus the number of vampires
excluding the original one. So after n
months have passed, there are:

536,870,911 – 2n + 1

humans.The vampire population
increases geometrically, and the human
population decreases geometrically (see
“Change over Time in theVampire and
Human Populations”).

“Change overTime in theVampire
and Human Populations” lists the vam-
pire and human population at the begin-
ning of each month over a 29-month
period. Note that by the 30th month,
the table lists a human population of
zero.We conclude that if the first vam-
pire appeared on January 1, 1600,
humanity would have been wiped out

2 x 2 x ... x 2 = 2n

n times

}
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by June of 1602, two and a half years
later.

All this may seem artificial, since we
ignored other effects on the human pop-
ulation. Mortality due to factors other
than vampires would only make the
decline in humans more rapid and there-
fore strengthen our conclusion.The only
thing that can weaken our conclusion
is the human birthrate. Note that our
vampires have gone from one to
536,870,912 in two and a half years.To
keep up, the human population would
have had to increase by the same
amount.The web site (U.S. Census)
mentioned earlier also provides estimated
birth rates for any given time. If you go
to it, you will notice that the human
birthrate never approaches anything near
such a tremendous value. In
fact, in the long run, for
humans to survive in the given
scenario, our population would
have to at least double each
month!This is clearly far
beyond the human capacity for
reproduction.

If we factor in the human
birthrate into our discussion,
we find that, after a few
months, the human birthrate is
very small compared to the
number of deaths due to vam-
pires. This means that ignoring
this factor has a negligibly
small impact on our conclu-
sion. In our example, the death
of humanity would be pro-
longed by only one month.

We conclude that vam-
pires cannot exist, since their
existence would contradict the
existence of human beings.
Incidently, the logical proof
that we just presented is of a
type known as reductio ad
absurdum, that is,“reduction to
the absurd.”Another philo-
sophical principle related to
our argument is the truism
given the elaborate title, the
“anthropic principle.”This
states that if something is nec-
essary for human existence,
then it must be true since we
do exist. In the present case,
the nonexistence of vampires
is necessary for human

Month

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

CHANG

The vampire
month durin
7 8 1 . 3 9 8 . 9 7 0 0 T H E S Y S T E M S T
existence.Apparently, whoever devised
the vampire legend had failed his college
algebra and philosophy courses.

Excerpted from Cinema Fiction vs. Physics
Reality: Ghosts,Vampires, and Zombies. This
version of the article originally appeared in
the Skeptical Inquirer,Volume 31.4,
July/August 2007. Used by permission of the
Skeptical Inquirer (www.csicop.org).

Costas J. Efthimiou is a theoretical physicist at the
University of Central Florida (UCF). He is the advi-
sor to the local Campus Freethought Alliance (CFA)
chapter, which he helped to establish at UCF.
Sohang Gandhi received his BS in physics with
honors. He has served as the president of the CFA
chapter at UCF. In fall 2006, he began his graduate
studies in physics at Cornell University.
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“That is what learning is. You
suddenly understand something
you’ve understood all your life,
but in a new way.”

—Doris Lessing

“We learn by example and by direct
experience because there are real
limits to the adequacy of verbal
instruction.”

—Malcolm Gladwell

“Tell me and I forget. Show me
and I remember. Involve me and I
understand.

—Chinese Proverb

Tracing Connections: Voices of Systems Thinkers,
with a foreword by Jay W. Forrester

Our partners at isee systems and the Creative Learning
Exchange have published a new book in honor of systems
thinking pioneer and isee systems founder Barry Richmond.
Tracing Connections:Voices of Systems Thinkers is for anyone who
has ever wondered how systems thinking can be effectively
used to significantly and successfully transform education, busi-
ness, public policy, and research. In 10 chapters, teachers,World
Bank executives, corporate consultants, researchers, and college

professors lead the reader through an amazing spectrum of applied system thinking
that gives rise to unexpected realizations and critical understanding. Tracing
Connections reveals how a new way of thinking can radically improve your ability to
work through complex issues and uncover elegant solutions.

Published by isee systems, inc. and the Creative Learning Exchange
Softcover book, 211 pages, $29.00

Click here to purchase.

ONLINE COURSE
Applying Systems Thinking and
Common Archetypes to Organizational Issues

Gain clarity and confidence with this eight-module course
that gives you a robust introduction and provides real-
time learning as you apply the tools to the challenges
you face today.

Learn at your own pace with a 12-month subscription.

View Preview Learn More and Order

UPCOMING WEBINARS
with Brian Hinken and Linda Booth Sweeney

Two of our favorite Pegasus authors will be giving webinars this spring.

At the Trailhead of Transformation: Following the Learner’s
Path to Desired Results with Brian Hinken

Wednesday,April 28, 2:00–3:30 pm ET

In this live webinar, organizational effectiveness expert Brian Hinken
will introduce you to a practical, high-leverage methodology for

making powerful choices and gaining traction toward desired outcomes.

Click here for more information.

Getting Started with Systems Thinking: Concepts and Tools
for More Effective Problem Solving with Linda Booth Sweeney

Wednesday, May 12, 1:30–3:00 pm ET

In this live webinar, acclaimed systems educator Linda Booth Sweeney
introduces you to the burgeoning field of systems science, in which

individuals and organization view systems—rather than fragments—as the
context for defining and solving problems, and for fostering more effective learning
and design.

Click here for more information.
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http://www.pegasuscom.com/BookDetail.asp?BookQuery_Action=Find('ISBN','STWEB')
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