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Teaching by Wondering Around:
Learning About the World Naturally
by Frank Draper, Chapter 3 from Tracing Connections: Voices of Systems Thinkers
isee systems, developer of systems
thinking software STELLA and iThink,
and The Creative Learning Exchange
have partnered to publish Tracing
Connections: Voices of Systems
Thinkers. The Barry Richmond-inspired book collects experiences and
thoughts of systems thinking practitioners from education, business,
public policy, and research to present
its powerful applicability. In Chapter
3, Frank Draper discusses how he has
integrated systems thinking into his
teaching of science to high school
students. The chapter is rich with
illustrations of how he has transformed the way he teaches since he
learned systems thinking. His students
are learning more and his classes are
so much fun he has had to open
another section to accommodate all
the students who want to take his
course.
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ystems thinking, like any thinking paradigm, should be invisible
—a natural way that people think
about the world. In Barry Richmond’s
words, it should be “the water we swim
in.” Just as most of us don’t really
deliberately choose to use inductive
reasoning for a specific problem and
deductive reasoning for a different
problem (we just figure stuff out),
people do not have to consciously
know they were using systems thinking for any particular problem. Instead, we should always be thinking in
terms of feedback and circular causality. This principle also had to be
applied to the teaching and to the
learning of systems thinking and
system dynamics. People do not have
to know they are learning about the
science of systems thinking or system
dynamics. They just need to be taught,
from the beginning, that the world is
made of dynamic, interconnected
systems and that there are tools we can
use to understand these dynamic
relationships.
Since my early introduction to
systems thinking, I have been transforming the science curriculum I teach
to have “invisible” system dynamics
and systems thinking infused throughout all of my courses. It has been a
lengthy but rewarding task. Science, as
it is generally taught in our country, is

mostly a series of facts unrelated to
each other in terms of dynamic
relationships. Most states, these days,
have a set of curriculum standards
with lists of factual pieces of science
content that need to be covered, but
rarely are any of these connected in
any meaningful, real world system of
nature. If relationships are taught, they
are usually either through correlations
or through the “laundry list of facts.”
Barry talked about this in his article,
“Systems thinking: Critical thinking
skills for the 1990s and beyond,” as
well as in his Introduction to Systems
Thinking Guide, which form the basis
for the introductory chapter of this
book.
However, I have been able to cover
the state-required benchmarks while
embedding them in an integrated,
systems-based course. I teach the field
courses at Catalina Foothills High
Wondering Around continued on page 3

Editorial

T

he sun is shining in our South
and West windows, warming
up the CLE and bringing
hopes of spring. This spring will be
a busy one here. The plans for our
biennial ST/DM conference are
building apace. A successful conference depends upon good attendees (which you all have always
been), good presenters at every
level (You all have been most generous with your time and expertise.), and a good venue (Babson
proved to be that last time!). Don’t
miss the conference draft program
in this newsletter. We hope to see
you in June at the conference!
Special note should be taken of
rapidly approaching deadlines.
Details are available on the website www.clexchange.org.
• For the first time, we have
available conference scholarships for educators, through
the generosity of the Richmond Family and isee systems,
funded by the new book Tracing Connections: Voices of Systems Thinkers. The scholarship
application is available on the
website.
• The deadline for proposals for
presentations at the conference is February 25. Please
send all proposal paragraphs
via e-mail to Lees. (stuntzln@
clexchange.org)
I also want to share a video of
Drew Jones’ TEDx talk on climate
and some new ways to share SD
insights. http://www.youtube.
com/watch?v=CTS9RY1z_i8 I know
we’ll enjoy his conference keynote presentation!

H

Haig Dynamics Update

aig Dynamics* is doing great. We’ve had six meetings so far and
they’ve all brought great turnout. We have a good core number of
members and this number is continuously increasing. The
members are all excited about learning more about the benefits of System
Dynamics and how they can take advantage of it in order to benefit
themselves, including academically. From these dedicated members, I’ve
put together a team of six executive members. The executive team is
comprised of the President, Secretary, and Workshop Leaders. The four
workshop leaders are to lead seminars on applying System Dynamics in
the subject they are most interested in (e.g. applying System Dynamics in
history, biology, maths, physics, business, economics, etc.). I am both the
President and the leader for the application of System Dynamics in
mathematics.
I’ve taught our members what I believe System Dynamics to be and
how it can benefit them, as well as the basics of STELLA (using the free
trial version), and have done System Dynamics application in Mathematics.
As you know, with trial version of STELLA we were not able to save our
work. To improve the situation, we organized a very successful fundraiser
at school a week ago, which helped us raise enough money to buy the
STELLA program so we can start saving the work we’ve done.
Also, I thank you for having mentioned Haig Dynamics in the Fall 2009
issue of The Creative Learning Exchange newsletter. I read it and the
articles are very interesting. The article that caught my attention the most
was the one on the Systems Thinking and Dynamic Modeling Conference
for K-12 Education, June 26-28, 2010 at the Babson Executive Conference
Center, Wellesley, MA. I’ve discussed this with my staff advisor—as well as
the scholarship opportunity that is available. I’m waiting for her to see if
she would be available to attend. As soon as I hear from her, I will start the
process of applying for a scholarship for Haig Dynamics’ participation.
I thank you once again for your support and I hope to hear from you.
Have a great holiday season.
Yannick Ngana
Earl Haig Secondary School
00 Princess Avenue,
North York
Ontario M2N 3R7, Canada.
systemdynamics@earlhaig.ca
*Yannick Ngana, an eleventh grade student at the Earl Haig Secondary School
in Toronto, Canada, established a System Dynamics Club at the school.
Yannick has enlisted the support of the Curriculum Leader of the Mathematics Department, Dr. Jane Lee, to be Haig Dynamics’s staff advisor.

Take care,
Lees Stuntz
(stuntzln@clexchange.org)
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Teaching by Wondering Around: Learning About the World Naturally
continued from page 1
School in Tucson, Arizona. The
standard field sciences course is open
to juniors and seniors, and it fulfills
the graduation requirement of a third
year laboratory-based course. The
honors, advanced field science course
is for seniors who have demonstrated
high achievement in the standard field
science course and wish to delve
deeper into the variety of sciences that
involve outdoor research.
These courses integrate many
sciences, combining anatomy, physiology, evolution, biogeography, ecology,
geology, hydrology, chemistry, physics,
meteorology, anthropology, and
astronomy, as well as natural resource
management, into a unified understanding of how nature works. As an
example, whenever my students learn
one aspect of the natural world, such
as the physics of thermodynamics,
they also learn how that component
affects many parts of the world they
live in: plate tectonics, cumulonimbus
storm build-up, and the anatomical
and physiological adaptations of
animals to control heat gain and loss.

1: animal temperature
100

85

1

1

1

1

70
0.00

45.00

90.00

135.00

180.00

Hours

Figure 3-1. Animal Temperature over Time

homeothermic
poikilothermic
heat gain

Available
Energy

heat loss

increased
metabolism

insulation
surface
area

desired initial
temperature

size of the animal

temperature
gap

Systems Thinking Embedded in
Physics

My students learn about thermodynamics by learning about specific
dynamic systems in which the laws of
thermodynamics play an important
role. For example, Figure 3-1 shows a
behavior-over-time graph of animal
temperature. A model of animal
temperature is shown in Figure 3-2.
This model was actually modified
from a cooling-coffee-cup STELLA
model, (such as the one on the Creative Learning Exchange website,
clexchange.org.)
By completing multiple runs of the
model, comparing the size of animals,
their insulation, the ambient air
temperature, and whether they are

animal
temperature

air temperature
specific heat

Figure 3-2. Model of Animal Temperature
warm-or cold-blooded, my students
are able to come up with a general
statement not only about thermodynamics (the role of ambient temperature and mass in determining heat loss
rates) but also general statements
about animal adaptations (what
problems small animals face compared to large animals in hot and cold
environments; what problems coldblooded animals face compared to
warm-blooded animals; what it is that

insulation really does for animals.) See
Figure 3-3.
This is the first STELLA model my
students use in my class. I do not
discuss STELLA, systems models,
systems thinking, or system dynamics.
I merely show them how to use the
software and off they go exploring the
system.
The next day they explore a U.S.
Geological Survey (USGS) website
Wondering Around continued on page 4
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Teaching by Wondering Around: Learning About the World Naturally
continued from page 3

causal loop I draw for the students
during this lab.
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I have my students actually “read”
through the causal loop. When a wet
air mass in the Tucson summer heats
up from the sun, its temperature rises;
this lowers the density of the air mass.
As a result, the air mass rises in
elevation. As it rises, the air mass loses
heat to the surrounding air and the
water vapor undergoes a phase change
into liquid. This water phase change
releases latent heat from the water
that, in turn, heats the air so it continues to rise. As the air mass rises, the
water droplets continue to cool and
eventually form ice crystals and snow.
Gravity causes these droplets and
crystals to start to fall, causing a
downward movement to compete with
the upward lift.

After they show that they understand the circular causality of thunair temperature
derstorms from this classroom
diagram, my students measure the
Figure 3-3. Exploring the system with multiple runs
atmospheric pressure, derive the
current dew point and use the data in
about plate tectonics, thermodynamwithout naming the tool itself. My
calculations to determine the elevation
ics, and the rock cycle (http://pubs.
students just automatically draw the
of condensation or the first phase
usgs.gov/publications/text/dynamic.
loops in their notes and ask questions
html). Although not a system dynamabout the feedback relationships, with- change in the causal loop. We then go
outside and check their math by
ics website, the information emphasiz- out ever knowing that this is a basic
looking at how high the clouds are
es the dynamic nature of plate tectontool or knowing the name of the tool.
building up that day. (We can check
ics and how internal Earth forces
Figure 3-4 shows a quick and dirty
them against the
interact in complex ways to create the
Santa Catalina
various rock types and geologic
Air Mass Temp
Mountains, adjafeatures we find in the world.
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cent to our school,
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Closed-loop Thinking and Generic
Thinking

In another laboratory exercise,
students look at the behavioral and
physiological responses of warm- and
cold-blooded animals to various external temperature conditions. In this lab,
I have the students “talk through” a
causal relationship of cold-blooded
animals and heat regulation behavior
with me. I have them complete the
following prompts.
• “When a poikilotherm’s (coldblooded animal) body temperature
is low it…”
(My students should answer “lies in
the sun.”)
• “When its temperature gets to
about 36° C or 100° F it…”
(My students should answer
“becomes active and eats or goes
and lies in the shade to cool down a
little.”)
• If that cools it down too much…?”
(My students should answer, again,
“lies in the sun.”)
By now they have figured out the
circular thermoregulatory behavior of
cold-blooded animals. We follow the
same set of prompts, but use the
hypothalamus gland’s behavior for
warm-blooded animals and develop
the idea of homeostasis. Although
they are not aware of it, my students
have just practiced both closed-loop
thinking and generic thinking in this
simple exercise.
Operational Thinking

I am not averse to naming and
explaining the tools that I am using. It
is just that I have found that, if I treat
the tools as something special, then
my students start to think that systems
are special cases of reality, not the way

the world works all the time. By the
middle of the year, after using STELLA several times, I build, through a
classroom discussion, models of population growth, overshoot and collapse,
and s-curve limited growth. At this
time, I do explicitly discuss the
software, the concepts, and the math.
By then my students have a working
relationship with STELLA and systems
thinking although they don’t know it.
By the end of the model building
exercise, they have had to be explicit
in their operational thinking.
So far I have described both the
content and the tools the students are
using to learn the content. What I am
doing during these labs is just as
important. I am, in Barry’s words,
“wondering around.” Instead of
standing in front of the class and
directing exercises for the whole class

tracing connections

eyes. My students, at this point, are
experiencing the results of their own
scientific and dynamic thinking.

as a unit, I have all four of these labs
going on simultaneously, each involving one quarter of the class. Over the
course of four days, my students cycle
through all of the labs. During that
week I am wandering between the
groups – lecturing here, questioning
there, just watching some place else.
My job is sometimes knowledge
dispenser, sometimes questioner and
tester, but mostly coach and mentor.
One of the most important parts of
this process is the creation of the tasks
my students do. It is critical that,
throughout the entire four days, my
students are confronting what they
already think they know with new
information that forces them to
reconsider how the world works in a
whole new paradigm.
Wondering Around continued on page 6

I

met Barry in 1988, when I was teaching eighth grade science at
Orange Grove Middle School in Tucson, Arizona. Gordon Brown,
the retired Dean of Engineering from MIT, lived in our school
district, and this was my connection. Gordon had a long history
with system dynamics from its beginnings at MIT, and he devoted
his retirement to getting it established in public schools. Gordon
met me in my classroom one spring afternoon, described system
dynamics to me, and asked if I would be interested in pursing it
as a way of teaching the interconnections in the world. I was
hooked.

That summer Gordon facilitated getting me, along with other
Tucson teachers, invited to a two-week system dynamics training course
at Stanford University. It was an incredible opportunity. Besides Barry, my
teachers included several other contributors to this book: Steve Peterson,
Khalid Saeed, and Ali Mashayekhi. During that initial training I was
finally able to put a name, a science, and a set of tools to the indefinable
spark I just knew was lacking from my teaching.
After that course, Barry and I met numerous times. As I gained experience teaching system dynamics and systems thinking to both students
and teachers, Barry and I had many conversations about learning, especially about learning systems thinking and system dynamics. We would
talk, mostly agree and sometimes, rarely, disagree about how people
learn systems thinking and how to best teach it. I think we were trying
to figure out what it was we wanted to accomplish by teaching people
to be systems thinkers.
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Teaching by Wondering Around: Learning About the World Naturally
continued from page 5
The Real World Context

All of the knowledge and skills my
students learn, all of the work they do,
is ultimately leading to a better
understanding of the real world
outside the classroom. My real classroom is outdoors. We have about 10
acres of rather wild desert on campus.
It is an active Sonoran Desert wash
area that flows with flash floods many
times during the school year, but is
mostly dry. With over thirty species of
birds nesting on campus and many
more visiting birds, dozens of plant
species, a couple dozen reptile species,
and several species of mammals,
including a resident bobcat we periodically see catching cottontails, it is a resource not to be taken lightly.
My students come to expect me to
ask them to apply all of the classroom

I am convinced, because I
have seen it so often, that the
systems thinking worldview
helps concepts make so
much sense that they are
retained better.
“stuff ” to the real world. Throughout
the year, I constantly draw upon
previously learned content to provide
a richer context for new material and,
using this, I have them explain what
we see outside in ever increasing
complexity.
The excitement for me comes with
the unexpected. I truly cannot predict
what we might come across when we
are outside. Although my learning
goals for each outside trek are very
clear, I am ready to suspend them
when something important happens
right in front of us. Those are the
opportunities for my students to apply
their systems thinking skills in a new
context.

One example of this unexpected
opportunity to apply systems thinking
skills came today. It is March as I am
writing this paragraph. This morning,
as we were working on measuring
different physical aspects of microclimates, a pair of girls came across what
they thought was a dead Desert Spiny
Lizard lying in the sand. They called
me over to look at it. Several students
joined us to look at the reptile. As I
approached, I saw its head move just
slightly.
“I think the judgment of death is a
bit premature,” I said.
“Really?”
“His head just moved a little.”
A boy who had walked with me
asked, “Is he just warming up?”
“What do you think?” I asked.
“What’s the air temperature you’ve
been measuring?”
“About 68°,” he answered.
“So…” one of the first girls said,
“he’s trying to get up to about 100° and
is just catching the heat.”
“I think so,” I said. “But what about
the zebra tailed lizards? They aren’t
waiting like this guy.”
“They’re a little smaller,” a couple of
them said at the same time. “They
don’t take as long to warm up. And the
baby lizards, the really small ones, are
really racing around.”
There it was: scientific thinking
without ever planning for it. I just
needed to be open for the moment to
occur. These were my second year,
advanced students who had not
worked with the animal cooling model
for about 18 months. I am convinced,
because I have seen it so often, that the
systems thinking worldview helps
concepts make so much sense that
they are retained better.
Such episodes bring up an impor-

tant point—a point I learned from
both Barry and Dana Meadows.
Systems thinking and system dynamics, to be truly taught, have to be the
way the teacher sees the world and the
way he or she lives. Students have to
see their teacher personally modeling
and using systems thinking to solve
problems, to clarify a new phenomenon, to make sense out of the world. If
a teacher does not use systems thinking in his or her own life, then it is
merely one more topic or unit that
they teach. It becomes school stuff.
School stuff is all of that which we
“learned” for the test and promptly
forgot.
The last conversation I had with
Barry, lasting into the early morning
hours in Bergen, Norway (and continueing on the flight to Oslo the next
morning), went deep into a topic I had
been working on in my classroom and
in the readings. For any deep, lasting
learning, teachers and students must
enter into a mentor/apprentice
relationship in which the teacher is
inviting the student into a way of looking at the world and the student is
using the thinking tools the teacher is
teaching. All of the thinking skills Barry talked about cannot be just “covered” by the teacher, but must be
demonstrated through real problem
solving by the teacher interacting with
the students.
When I do it right, my students see
me grappling to understand a complex
new phenomenon, either in the field
or in the classroom. I look for and
encourage those situations when I
don’t really know what is happening
within our world from something we
are observing to some current event in
the news. I try to be as transparent in
my thinking as I can so that my
students observe me spinning my
cognitive wheels to put the problem
into some kind of context that makes
sense.
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It is important that they see
that I do not have a “right” or
“wrong” answer to the problem, but that I have a mental
model—a model that only
exists in my head—that I can
make explicit.
It is important that they see that I
do not have a “right” or “wrong”
answer to the problem, but that I have
a mental model—a model that only
exists in my head—that I can make
explicit. And with that mental model,
I can come up with an explanation
that agrees with the observations and
leads me, if the situation warrants, to
describe and explain a leverage point
that can affect the system in a desired
way.
When my students see that both the
content and the thinking skills I teach
have meaning in the way I approach
my own life, they realize that I mean
what I say about the world. When you
view the world routinely through a
systems thinking lens, it is impossible
not to use systems thinking.
A System Dynamics Classroom in a
Yearlong Context

My classroom, on any given day,
would be recognizable to anyone who
has been in school. I have specific
daily goals, I am covering state
mandated content and my students are
pretty busy. But the long-term structure would not be so recognizable. I
do not teach discrete “units” or unified
topics of content for two to three
weeks or even for an entire term. I
pretty much teach everything all the
time. I do this because that is how the
world is put together.
What I do is to teach a little bit
about a lot of stuff at a time, revisit
every concept and thinking skill often
during the year, and continue to add
complexity and functionality as I go.

On any given day, my students might
be working on two to four different
topics, but continuously putting them
together into a unified mental model
of how the world is structured.
The human mind is so flexible in its
ability to move from one thing to the
next, that students never seem to have
a problem juggling many things at
once – and never get a chance to be
bored. By the end of the year, I am
finally able to put some formal,
traditional scientific names to concepts and system structures that my
students have been building throughout the nine months of a school year.
The denouement for the year
occurs in the last week of school. My
students – in pairs – take me for a
fifteen minute walk through the
desert. During that time they have a
set of prescribed information they
have to point out to me, but they also
have to be able to answer any question
I have about anything we might
encounter on the walk. My questions
vary depending on the skills of the
particular students I am testing at the
moment, but most are asked to
explain, at least once, an on-going
phenomenon of which we are just
seeing a snapshot.
By using this process, I am able to
see whether the students can put an
observation into a continuum of time:
what happened before to create what
we see and what is likely to come later.
By the end of school, they get it. The
world, as they explain it to me, is not a
series of discrete events but a rich
interconnected structure. They cannot
explain the distribution of plants on
the walk without including hydrology,
physics, soil chemistry, weather, and
animal pollination and dispersal
relationships.
My students, in open-ended
evaluations at the end of the year,
often tell me that they learned more in

my course than any other in school,
while not having to work as hard. So
much of systems thinking just makes
sense.
Overwhelmingly, students and
parents have responded favorably to
this kind of teaching and learning. I
have room in my courses for 28
students in my one advanced course
and 112 in my four first year courses. I
typically get over 40 applying for the
advanced course and 225-250 students
registering for the first year course. I
have a bit of a soft heart (or head) and
have taught an extra section of the first
year course for several years now,
teaching 180 students a year about
systems thinking by wondering
around.
R e f ere n ces :
Richmond, Barry. “Systems thinking:
critical thinking skills for the 1990s and
beyond” System Dynamics Review 9 (2)
113-133.

F

rank Draper grew up in Southern California and received a
B.A. in Biological Sciences from
California State University,
Fullerton. After working as an
industrial chemist (“for which I
really was not trained”), a
newspaper columnist, and a park
ranger (“which suited me better”), he earned a B.S. in Biological Sciences and a teaching
certificate from St. Cloud State
University in Minnesota. He
began teaching middle and high
school in Minnesota in 1979.
After moving to Arizona in 1986,
he earned a M.Ed. in Secondary
Education and a Ph.D. in teaching and teacher education from
the University of Arizona. He has
been teaching in Catalina Foothills school district since 1986 and
teaching the field courses since
1994.

7 C re at ive L e ar ning E xchange • Winter 2010

Climate Scoreboard

W

e’re thrilled to launch a
new online tool that
gives you and others with
the desire for a strong global climate
treaty a way to contribute to success in
Copenhagen—the Climate Scoreboard.
The Climate Scoreboard is an
online embeddable widget that allows
the public, journalists and others to
track progress in the ongoing negotiations to produce an international
climate treaty. The Scoreboard allows
users to check, on a daily basis,
whether proposals in the treaty
process commit countries to enough
greenhouse gas emissions reductions
to achieve widely expressed goals.
A team from Sustainability Institute, the Massachusetts Institute of
Technology, and Ventana Systems has
designed the Scoreboard to show the
estimated temperature increase in
2100 if current proposals within the
negotiations were to be implemented.
The analysis behind the Scoreboard,
based on the C-ROADS computer
simulation, is also available on the Scoreboard
site, as is a short video
about the Scoreboard.
The Scoreboard is
based on the C-ROADS
(Climate Rapid Overview
and Decision Support)
computer simulation,
which is carefully calibrated to the Intergovernmental Panel on Climate
Change Fourth Assessment Report results.
C-ROADS emerged from
research at the Massachusetts Institute of Technology and allows users to
input mitigation proposals for China, India, the
US, the European Union,

Andrew P. Jones, Sustainability Institute
and other nations and regions. It then
simulates these emissions’ impacts on
greenhouse gas concentrations,
temperature change, per-capita
emissions, cumulative emissions, sea
level rise and other indicators.
The Climate Scoreboard is an
embeddable widget that you and your
friends and colleagues can include in
blogs, websites, Facebook pages, press
releases, newsletters, and more. It
shows the Score—expected temperature in 2100 if current proposals in the
global climate negotiations were fully
implemented.
When country proposals to the UN
change, a team in Copenhagen will
immediately update the analysis using
the C-ROADS simulator. In real time,
around the world, wherever it is
posted, the Scoreboard will automatically update—showing both the
progress that has been realized and the
effort still required to achieve the goal.
Imagine the effect if millions of
global citizens were clear and articu-

late about the gap between what
we want and where we are headed! Share this link vigorously.
The link to the Scoreboard
is http://climatescoreboard.org
Check out the static image of it
below (but be sure to click above and
see the real thing—things move) and
watch the video as well.
The slick 4 minute video on the
Scoreboard: http://www.vimeo.
com/7901109  
There is also a blog post about
it: http://climateinteractive.wordpress.
com/2009/12/02/climate-scoreboardcop15-widget/
Our press release (please forward to
media contacts): http://bit.ly/51rF1C
Andrew P. Jones, Sustainability Institute
www.sustainer.org  
8 Lynmar Ave., Asheville NC 28804
1-828-236-0884
apjones@sustainer.org
twitter: http://twitter.com/AndrewPJones
Climate Interactive Program at SI
project: http://
www.climateinteractive.org
blog: http://
climateinteractive.wordpress.
com
project twitter: http://twitter.
com/climateinteract
online climate
simulation: http://
forio.com/
simulation/
climate-development/index.htm
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Draft Program

2010 Systems Thinking and Dynamic
Modeling Conference for K-12 Education
Friday, June 25

June 26 - June 28, 2010
The Babson Executive Conference Center
Wellesley, MA

4:00-5:30 Featured Speaker: Dennis Meadows

7:00-9:00 pm Registration

7:30 Interest Group meetings

Saturday, June 26

Monday, June 28

8:30-10:00 Registration/Continental Breakfast

8:30-10:00 Sessions Presenting What is Going on in
Classrooms and District-wide Initiatives

10:00-12:00 Introductions/Welcome/Featured Speaker: Andrew Jones
1:30-5:00 Workshops to Learn and Explore, Introductory to Advanced
7:30 After-dinner reception: Chat with system dynamics pioneers, including Jay Forrester, George Richardson, Dennis Meadows, Jim Hines.
Sunday, June 27
9:00-10:30 Featured Speaker: Ken Kay
11:00-12:00 Integration of 21st Century Skills and
Systems Thinking: Small group discussions
1:30-3:30 Workshops: Learner-Centered Learning:
Integration of Educational Technology and Practice
with Systems Thinking and System Dynamics

T

10:30-12:00 Featured Speaker: Jim Hines
There are three ways to register for the conference:
1. Register on-line at www.clexchange.org with
credit card payment.
2. Fax your completed registration form with a
purchase order to 978-635-3737.
3. Mail the completed form with payment or
purchase order to us at the CLE.
Email Andi Miller at milleras@clexchange.org for
more information.
For the first time, we have available a number of
scholarships for educators. The scholarship application is
available on the website. www.clexchange.org

Tracing Connections Conference Scholarships

racing Connections: Voices of Systems Thinkers, a book honoring the late Barry Richmond, is being published. The Richmond Family and isee systems, the company Barry founded, are generously giving the
profits from the book to the Creative Learning Exchange to offer scholarships designed to encourage the
use of systems thinking and dynamic modeling in K-12 education. This year we will offer some scholarships to
help educators attend the ST/DM Conference. The $250 scholarships are designated to defray registration fees,
bringing the cost down to $295.
Some or all of the following criteria will apply. You do not need to meet all the criteria:
• Evidence that the recipient has done his/her own learning in the area of SD in K-12. The recipient has explored
the basics and knows why ST/SD is relevant, and why there is more to learn.
• The recipient is willing to write a report on how he/she has used ST/SD in the classroom or organization in the
2010-11 school year.
• The recipient is involved with others who are also interested and committed, either in their school or nearby.
• The recipient has submitted a proposal that has been accepted for a presentation at the ST/DM conference.
Please e-mail Lees Stuntz (stuntzln@clexchange.org) with your application (download application), or any
questions you may have.
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Research Articles Available on the Web

he Creative Learning Exchange
website has a category entitled
Research. On this section of the
website, the CLE puts up research
papers that are either peer-reviewed
research, or papers and theses from
various sources. All the research on
this site addresses meaningful issues
in systems education, both at the
policy level and at the student learning
level. A critical evaluation of methodology and content of research is always
necessary on the part of the reader.
The papers are available in PDF, or
there is a web link to the published
paper.
Below are some recent Research
additions:
Andrew Jones and Leah Mathews
wrote and published a paper on their
experience teaching systems thinking
and modeling to undergrad economics students. It just came out in Issues
in Integrative Studies.

Using Systems Thinking to Improve
Interdisciplinary Learning Outcomes:
Reflections on a Pilot Study in Land
Economics—Mathews and Jones
Abstract: Systems thinking is an
inquiry-based method of learning that
uses the technique of perspective-taking, fosters holistic thinking, and
engages in belief-testing. This paper
describes a pilot study in an undergraduate Land Economics course that
investigated how systems thinking
could be used to facilitate the process
of interdisciplinary integration.
Results suggest that systems thinking
is well suited for this purpose.
Nancy Roberts did a study during her
doctoral work of student performance
in 1973. It is still available online at
the Simulation & Gaming journal site:
http://sag.sagepub.com/

A Computer System Simulation of

Student Performance in the Elementary
Classroom—Nancy Roberts, Boston
University and Education and Research Institute, Inc.
Simulation & Gaming, September
1974; vol. 5: pp. 265 - 290.
Maria Larsson, Lund University,
Cognitive Science, Sweden, presented
her Ph. D. thesis with the title Learning System Thinking. The role of
semiotic and cognitive resources at
Lund University on Dec 14. It addresses the process of learning systems
thinking, and learning how to model.

Three empirical studies provide
detailed analyses of video-recorded
collaborative work in System Dynamics education. In a Master’s program in
environmental studies, students are
introduced to systems thinking and
the method of creating Causal Loop
Diagrams and interactive computer
models for analyzing and solving
complex problems. They learn how to
use the terminology, symbols and
methods of a specific semiotic domain. The research questions concern
how interacting with systems thinking
tools affects students in the process of
collaboratively analyzing and modeling complex problems, and how
cognitive and semiotic resources are
used in this process. The study provides a conceptual lens with which to
discuss and perceive the complexity of
learning to express knowledge with
new representational tools: both its
visual and spatial formalism and the
related terminology. Three theoretical
perspectives are applied: the socio-cultural perspective, the social semiotic,
and the constructivist perspective.
The thesis is written in English and
available for all who are interested. A
link to the thesis including an abstract
and a PDF to download: http://wwwluseo.o.i.s?id=12588&postid=1503748

The headings are in Swedish. The
fourth says: Fulltext. Tillgänglig som
pdf. If you click on that text, the
document is downloaded.
Anne LaVigne recently published
Systems Thinking and Dynamic
Modeling Within K-12 Schools: Effects
on Student Learning ©2009

The increasing trend of using
systems thinking in schools could not
have occurred without a network of
educators who saw the benefits for
their students and who worked and
continue to work on developing
capacity to apply systems thinking and
dynamic modeling within classroom
instruction and organizational learning. Perhaps some important questions to consider are “How and why
has it spread thus far?” and “What
keeps it from spreading more quickly?” One partial answer begins with
yet another question: “After twenty
years, what evidence exists that using
systems thinking/dynamic modeling
(ST/DM) methodologies has a positive, desirable effect on student
learning?”
Four areas of evidence are available,
each in different quantities and with
different measurement criteria. The
largest body of evidence is found
within the anecdotes of teachers who
describe thinking and learning results
for their students. Although smaller in
quantity, action research (a methodology used to investigate a particular
question about learning) and student
survey results allow for observation of
some general trends relating to
student learning/thinking. Finally,
empirical research studies are less
prevalent, but have occurred within
K-12 classrooms.
Anne LaVigne, Systems Thinking in
Schools, Waters Foundation,
a.lavigne@watersfoundation.org
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Barry Richmond-inspired Book Published by isee systems and The Creative Learning Exchange

i

Tracing Connections Showcases Wide Spectrum of Applied Systems Thinking Initiatives

see systems, developer of Systems
Thinking software STELLA® and
iThink®, and The Creative Learning
Exchange have partnered to publish
Tracing Connections: Voices of Systems
Thinkers. The book collects the
experiences and thoughts of Systems
Thinking practitioners from education, business, public policy, and
research to present its powerful
applicability.
“Every day we hear from customers
who have applied Systems Thinking
using STELLA® and iThink® to find
incredibly innovative solutions to
entrenched problems,” says Joanne
Egner. “It’s exciting, especially when
you think of how systems thinking
could be unlocking insights for so
many more people. We understand
why Barry Richmond, our company’s
founder and a systems thinking
pioneer, was so driven to extend its
use. Tracing Connections is an important, new vehicle for explaining
systems thinking and inspiring new
practitioners through real, working
examples.”
Chapter authors include:
• Peter Senge, author of The Fifth
DisciplineFounding Chair, Society
for Organizational Learning, and
senior lecturer at MIT
• John Morecroft, Professor of
Management Science and Operations, London Business School
• John Newman, Lead Economist,
Poverty and Gender Group, The
World Bank
• Diana Fisher, math teacher, Wilson
High School and author of
Modeling Dynamic Systems and
Lessons in Mathematics: A Dynamic Approach
• Ali Mashayekhi, Professor of
Management, Sharif University of

•
•
•
•
•
•
•

Technology, Tehran
Steve Peterson, Principal Consultant, Lexidyne, LLC
Frank Draper, physics and field
science teacher, Catalina Foothills
School District
Tracy Benson, coordinator of The
Waters Foundation Systems
Thinking in Schools project
Corey Peck, Managing Director,
Lexidyne, LLC
James Doyle, Associate Professor of
Psychology, Worcester Polytechnic
Institute
Khalid Saaed, Professor of Social
Science and Policy Studies,
Worcester Polytechnic Institute
Jeanine Skorinko, Assistant Professor of Social Science and Policy
Studies, Worcester Polytechnic
Institute

Systems thinking was pioneered by
Barry Richmond, founder of isee
systems and creator of STELLA and
iThink software. Richmond believed
that systems thinking was especially
important in K-12 education, where it
could help students understand the
complexities of biology, math, and
even literature, and give them tools for
solving real-world problems as adults.
The Fifth Discipline author Peter Senge
writes, “This extraordinary book could
not come at a better time as more and
more people realize that patching up
our industrial age schools will achieve
neither the innovation nor the inclusiveness so desperately needed.”
“We’re especially proud to be part
of the effort to bring systems thinking
practice to more people, especially
those working with K-12 students who
can use it to make a real difference,”
says Lees Stuntz, Executive Director
of The Creative Learning Exchange.
“One of Barry Richmond’s passions in

life was to bring systems thinking to
students. His vision was that we would
be training the future decision makers
to be systems citizens. This book helps
delineate that vision of the future
through the words of Barry’s good
friends and colleagues.”
Proceeds from Tracing Connections
will fund the Tracing Connections in
Systems Thinking Scholarships to offer
learning opportunities for educators to
help them use systems thinking and
system dynamics in K-12 education.
This year some scholarships will be
granted to help educators attend the
ST/DM Conference presented by the
Creative Learning Exchange (http://
www.clexchange.org/conference/
cle_2010conference_registrationinfo.
html)
Tracing Connections: Voices of
Systems Thinkers can be purchased at
www.iseesystems.com.
About isee systems – www.iseesystems.com - isee systems is the world
leader and innovator in Systems
Thinking software. Founded in 1985,
isee released STELLA®, the first
software application to bring Systems
Thinking to the desktop. In addition
to STELLA®, which is primarily used
by educators, isee offers iThink® for
business simulation. Thousands of
individuals and organizations in over
80 countries use isee software to gain
insight and shared understanding of
environmental, financial, organizational, biological, chemical, mathematical, humanistic, and other systems.
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ST&DM
Conference
Information
This year, for the first time,
we have available a number
of conference scholarships
for educators. The scholarship
application is available on the
website. www.clexchange.org
download application
ALSO…
The deadline for proposals for
presentations at the conference is February 25. Please
send all proposal paragraphs
via e-mail to Lees. (stuntzln@
clexchange.org)

I

Newsletter Subscription Information
The Creative Learning Exchange newsletter is available in three different formats:
• On the web site at
www.clexchange.org
• As an attachment to an E-mail
• In paper format via US mail ($15.00
outside the USA)
Since we vastly prefer electronic distribution to paper because it is so much less
expensive, please E-mail us at any time
when you would like to have an
electronic subscription.
milleras@clexchange.org

Interested In Investing?

f you would like to invest in our effort here at The Creative Learning
Exchange, your contribution would be appreciated. You may donate
any amount you wish; perhaps $50.00 is a reasonable amount for
a year. All contributions are tax-deductible.

The Creative Learning Exchange
27 Central Street
Acton, MA 01720
Phone 978-635-9797
Fax 978-635-3737
www.clexchange.org

Enclosed is _________________ to The Creative Learning Exchange
to help invest in the future of K-12 systems education.

Trustees
Jay W. Forrester
George P. Richardson
Stephen C. Stuntz

Name_____________________________________________________
Address___________________________________________________
__________________________________________________________
E-mail_____________________________________________________
Thank you!
The Creative Learning Exchange, 27 Central Street, Acton, MA 01720

Executive Director
Lees N. Stuntz
stuntzln@clexchange.org
The Creative Learning Exchange
is a trust devoted to encouraging
exchanges to help people to learn
through discovery. It is a non-proﬁt
educational institution and
all contributions to it are
tax deductible.
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