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THE CC-STADUS TRAINING MATERIALS: APROGRAM
FOR DEVELOPING MODELS AND MODELERS FOR THE
PRE-COLLEGE ENVIRONMENT

Ron Zaraza, Tim Joy, and Scott Guthrie

T he CC-STADUS Project (aNa-

tional Science Foundation tinuation grant from the NSF which
funded summer institute for  will fund it for three more years. How-
teachers) has trained more than 160 ever, a major focus of the final year of
teachers in the use of system dynamics the first project was preparation and
and computer modeling in the class- release of the final version of the train-
room. In the four years the project has ing materials developed during the
been in existence, the actual training grant. These materials, including full
program has changed dramatically. This background and suggestions for use,
change has been driven by the way the are being released to the public do-
project is staffed. While the directors main. They include 3 hour, 2-day, 5-
have remained the same, much of the day, and 12-day programs. The materi-
training is actually carried out by a six- als will be available through the Cre-
person core team. Thisteamisreplaced ative Learning Exchange and through
each year. New core team members are the project’'s own web page. The in-
drawn from the previous year’s partici-  sights obtained by the project staff in
pants. Both old and new core team developing these materials represent a
members, working with the project di- unique blend of creativity and experi-
rectors, collaboratively re-design the ence.

materials used each year. While major

changes were made the first year, sub- The initial training was based
sequent years saw less drastic, though on the experiences of the Principal In-
still important changes. vestigators and their assumptions about

The projecthasreceived acon-

Updates: Oregon Page 2
Updates: Vensim PLE Page 12
Gordon Stanley Brown Fund Page 5
Revising a Classic Page 5
Resources for Modeling Biological Systems Page 6
Systems Thinking and System Dynamics in K-12

Education: A look at the Glynn County Schools Page 7
Cost of Health Care Page 10
ST&DM Conference Registration Form Page 10
System Dynamics Skills Page 11

how models would be used and how
modeling could be taught. The three
weeks were basically divided into a
week of training in basic systems con-
ceptsandthe use of STELLA, aweekin
which business, research, government,
and higher education uses of modeling
were explored, and a week in which
participants built a cross-curricular
model. The final evolutionary stage of
the institute retains this rough division,
although each part has been reduced
from a full week to 4 days. However,
the details have changed so dramati-
cally that it sometimes seems that the
first year and this fifth year of the
summer institute can scarcely be part of
the same project.

To understand the changes, it
may be useful to examine some as-
sumptions that are central to the project,
and how reality has impacted those
assumptions to mandate change. Cen-
tral to the project has been the assump-
tion that for teachers to use models in
the classroom, it was essential that they
work with and be taught by practition-
ers. As a result, all project instructors
have been active teachers, using the
same types of materials in their own
classrooms that they are teaching oth-
ers to develop. Further, it was assumed
thatteachers will learn new skills (com-
puter modeling) most easily if they are
presented in the context of their own
subject area. Consistent with this, par-

Program mntinued on page 3
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regon has changed the struc-

Updates. . .
ture of its K-12 goals and cur-

O riculum. Under a massive re-

structuring mandated by the legisla-

ture, students will be assessed on their
mastery of key concepts and skills. The
state higher education board has even
adopted new admissions standards
based on proficiencies. All of these

documents are full of references to sys-
tems.

The sad joke is that most of the
people writing these documents have
no idea what systems thinking/dynam-
ics really entails. We are in serious
danger here of having “systems” be-
come the new educational buzz-word.
Our Oregon State Department of Edu-
cation sent a team to the K-12 confer-
ence in Concord in '94. They had no
idea what was going on, and in fact, got
into several discussions in which they
revealed that they saw systems chiefly
as a way of mandating change.

There has been no visible ac-
tion on systems within the state hierar-
chy since then, although the word still
crops up everywhere in documents.

In Portland itself, we have re-
written the grade 6-12 science curricu-
lum to include systems concepts, in-
cluding models. However, we know
that this is a long term goal not likely to
be achieved in the next 2-4 years. At
two sites (Wilson HS and Franklin HS)
we have magnet programs in system
dynamics thatinclude modeling classes
and introduce models and systems con-
cepts across the curriculum. Again, this
is unlikely to be fully achieved in less
than 2-4 years.

One problem we have seen in
Oregon is that many people have heard
of system dynamics/thinking (chiefly
throughThe Fifth Discipling, but most
have only a sketchy understanding of
the ideas. They are enthusiastic, but
really don’t understand the scope of the

From the Editor. ..

s we enter February, we at the CLE find ourselves immersed |n
A several projects. First, we are busy preparing for the summgr

conference. Registrations are starting to come in. We would urge
everyone who is planning on coming to register early. The New England
Center has accommodations for 160-180 people. Late registrants will have
to room in the dorms or local motels.

Secondly, it is only February and, as you may have countef,
already you are receiving your fou@i.Exchangef the school year. We
have had an influx of material this year and will be sending out one mdre
CLExchangdefore the conference. If you have announcements or updates
which you would like to be incorporated in that newsletter, please get thgm
to us within the next couple of weeks.

| hope that the rest of the winter is warm and safe for all of you.
Spring is just around the corner.

Lees Stunt{stuntzin@tiac.net)

changes teaching using systems im- colleges and universities have been
plies. We probably have more teachers awarded a 5-year grant to re-design
trained in modeling and using models teacher prep programs for math and
in class here in Oregon (150+) than science teachers, as well as to redesign
anywhere else, but we are only begin- part of the common curriculum for all
ning to have an impact on instruction. undergraduates. The CC-STADUS/
Before any large-scale change can take SUSTAIN Project will be working with
place, there needs to be alarger base. Tothem to introduce systems into the com-
attemptto institutionalize systemswork mon curriculum courses and pre-ser-
without the critical mass of well tested vice classes for teachers. In addition to
materials and experienced practitioners our regular summer training, Diana
isto courtdisaster. The keyistoinvolve Fisher will be teaching a System Dy-
classroom teachers who successfully namics course for teachers at Portland
use systems in the process. Outside State University this summer, and | am
experts may not really be systems ex- working with the University of Port-
perts and they are almost certainly not land to include System Dynamics in
experts about what happens in the class- their required course on computer tools
room. Thisis notto denigrate the efforts for all education majors. (In fact, my
made by academics or industry people. class meets in 2 hours.) We are also
Their assistance is vital for long term working with a local utility to provide
change. However, if systems is to be courses during the regular school year
“sold” rather than “imposed”, practi- for both pre-service and in-service
tioners have the most credibility in the teachers. Rather than working with the
teaching community. For this reason Oregon Departmentof Education, we're
we’ve resigned ourselves to a long, but looking for leverage points within vari-
we hope effective process. Changes ous structures to move gradually to-
will follow an infection model, with  ward change. Right now, mandated,
gradually increasing visibility/infection.  state-level change has a very bad name
here in Oregon.

One piece of evidence for the
possible validity of such an approachis Ron Zaraza, Wilson HS
arecent grant. A consortium of Oregon CC-STADUS Principal Investigator

Updatescontinued on page 12
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CC-STADUS Trains Teacher-Modelerscontinued from page 1

ticipants are instructed in the basic con-
struction of STELLA models in three
groups: Mathematics, Science, and
Social Sciences. Teachers are divided
into these broad concept areas to allow
them to work within the comfort of well
understood problems in their own dis-
ciplines.

The approach and assump-
tions proved successful, but also pro-
duced some early false starts. Initially,
only two of the Principal Investigators
had more than a year of experience with
STELLA or any experience in teaching
STELLA to others. Initial planning for
the institute gave all instructors an op-
portunity to participate in designing the
instructional materials. The focus on
content groups, however, caused the
learning experiences to be very differ-
ent. Instruction focused on uses for
models in the curricular areas. As a
result, there were few common experi-
ences. Each group used very different
models and covered different struc-
tures. The debriefing after the institute,
in which both old and new core team
members participated, resulted in strong
recommendations that all groups cover
the same modeling structures. It was

decay may be the most useful way of
identifying systems used in the class-
room. The decision to teach all partici-
pants how to build and recognize linear
growth and decay, exponential growth

though most teachers indicated they
felt they had learned the mechanics of
modeling, many still had difficulty iden-
tifying simple topics to model and/or
building the models. They frequently

and decay, quadratics, and S—shapedtried to build relatively complicated

growth was based on trying to insure
that all participants had common expe-
riences and skills, to equip them with a
common toolkit.

models, while making very basic mis-
takes. Participants in the first two years
often had difficulty in building models

during the regular school year. More

It has become increasingly evident that com-
fort and confidence in modeling skills are among
the most critical factors in successfully using
systems models in the classroom.

In retrospect, it seems that
identifying growth patterns is the key
to developing classroom models. The
patterns chosen for basic instruction fit
90% or more of all classroom modeling
situations. Emphasizing those few pat-
terns to the exclusion of others has
ensured that participants develop con-
fidence with the patterns that will allow
them to use models in the classroom.
The importance of this emphasis has
become more obvious each year. The

generally agreed thatthe structures were greater the experience with these pat-

more important than examples of mod-

terns, the greater the comfortlevel. The

els used in courses. In subsequent yearsgreater the comfort level, the more
these structures have remained the same.teachers use the models, and the more voted to learning basic modeling. How-

However, our understanding of why
focusing on these structures is impor-
tant has changed.

Through the work of Peter

likely they will be to build new models.
Further, the high comfort level devel-
oped through the repetitive use of the
basic patterns has allowed a higher
percentage of teachers to move on to

Senge, systems thinking has gained a other patterns (primarily oscillatory)
great deal of popular exposure. He and when appropriate. Their confidence

others have proposed the idea of sys-

tem archetypes as a means of under-

standing system behaviors. Thus, many
look for patterns when looking at sys-

tems, such as the “success to the suc-

cessful” archetype. High Performance
Systems, in their workshops, deal with
structural model archetypes, like the

allows them to build onto what they
already do well.

It has become increasingly
evident that comfort and confidence in
modeling skills are among the most
critical factors in successfully using
systems models in the classroom. This

co-flow. In looking at where and how was revealed through tracking of insti-

models are used in K-12 classrooms, it
is clear that patterns of growth and

tute participants and looking at the types
of assistance they requested. Even

recent participants have reported less
difficulty. This may be attributed to
two factors. The first is a general in-
crease in “computer literacy” among
participants. This has resulted in a
steeper learning curve for STELLA.
Participants have less difficulty with
the mechanics of using a computer, so
they are more easily able to focus on the
modeling. The second factor is the in-
creased emphasis on learning a few
structures well. The increase in basic
computer skills has made it possible for
participants to cover more material
during the portion of the training de-

ever, no additional structures have been
added. Rather, more exercises with the
basic structures have been included,
with many more optional activities for
those moving fastest. Using a sequen-
tial approach, beginning with simple
models illustrating the structures and
advancing through more involved mod-
els, participants build two to three times
as many models as they did the first two
years. They are actually building mod-
els without specific directions more
quickly and for a greater percentage of
the training.

This sequential approach car-
ries over to their own model building,

Program continued on page 4
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CC-STADUS Trains Teacher-Modelerscontinued from page 3

as well as their teaching. Increasingly,

teachers who develop new models for
their classroom develop a succession
of increasingly complex and accurate

models. Often such models are being
developed through interaction with stu-

dents in class or group discussions.

After teachers begin to de-
velop a minimal facility with construct-
ing and running computer models within
their field, they are brought back to-
gether to deal with a few simple prob-
lems. Next, they are given examples of
how models are being used in research
and college-levelinstruction, as well as
the basic mathematical concepts be-
hind computer modeling. Current work
in pharmacokinetics and cross-curricu-
lar work in history and science allow
participants to gain more experience
building and working with models. The
mathematical background of systems
models and limitations of the STELLA
software are discussed. Particular at-
tention is paid to choice of dT, integra-
tion method, and ways to determine
whether or not the model is robust.
These topics proved troublesome in the
early years, since instruction addressed
them in passing, rather than directly. It
is vital that teachers understand these
ideas well enough to prevent easily
avoided modeling errors.

At this point, demonstration
teaching and questions of pedagogy
begin to be addressed. In their final
form, the institute materials have shifted
emphasis toward increased discussion
of classroom use of systems concepts
and appropriate methodologies for fa-
cilitating their inclusion into the sec-
ondary classroom. Thisreflects the sec-
ond most common need identified by
past participants: how to actually use
models in the classroom. Some of this
work is done during the first four days
of training. However, most is done af-
ter teachers have developed basic pro-
ficiency in modeling. These topics con-
tinue to be interspersed with other ac-
tivities the remainder of the workshop.

Itisimportant that participants
see several different approaches, sin
the teachers will be working in a variet
of different environments. Participants
through their own training, have hal
ample opportunity to experience ind
vidual work building models on com

cdt is clear that support is
y among the most critical
» elements in bringing
jsystems into the K-12

| environment.

puters. This is one option some will be
able to use with their classes. More
often, either they will have their classes
use pre—built models individually or in
small groups, or they will use a presen-
tation device (projector, overhead panel,
etc.) to develop or use a model in a
whole class/large group discussion.
Both approaches are demonstrated and
their advantages and pitfalls are dis-
cussed. This has allowed teachers to
more easily adapt systems concepts for
their own classroom use.

The final four days of the in-
stitute are devoted to cross-curricular
group work on projects. These projects
include both models and supporting
curriculum materials. Since the models
are intended for general use, two im-
portant considerations, simplicity and
documentation, are emphasized. Nov-
ice modelers, as well as experienced
modelers, can be easily seduced by the
power of models. They often attempt to
do highly detailed models. While these
are appropriate for research or for busi-
ness, where the model should exhaus-
tively describe the subject, in educa-
tion, broader, more general models are
more appropriate, lending themselves
to broad use in the curriculum. Partici-
pants are also urged to fully document
models, both within the model and in
their support materials. They are edited
by CC-STADUS staff, then released
through the Creative Learning Ex-
change andthe project’s ownweb page.

Inthe firstyears of the project,
participants received no formal sup-
port after the conclusion of the summer
session. Attempts were made to pro-
vide support through phone contacts, e-
mail, and individual visits by core team

members, when requested. Where these proGRARZ.

were systematically done, participants
were very successful. Those who did
not receive systematic support, who
were left to their own devices, gener-
ally made less use of models and built
fewer models. The final version of the
institute includes three full-day meet-
ings during the first year after the sum-
mer training, with increased individual
supportduring the year. This has proven
critical to the success of participants.
While successful use of modeling has
always been high among participants
(>70%), the sophistication of models
and curriculum developed during the
final year of the grant has been mark-
edly more advanced than in years where
formal support and meetings were not
part of the process. It is clear that sup-
port is among the most critical ele-
ments in bringing systems into the K-
12 environment.
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GORDON STANLEY BROWN FUND

To support preparation for distribution of materials
for using system dynamics in K through 12 education

May 1, 1998 is the application deadline for funding for Summer 1998 activities.
Be sure to submit your proposal prior to the deadline.

The Gordon Stanley Brown Fund was established to promote system dynamics and an understanding of dynamic
in feedback systems in kindergarten through 12th grade schools. The Fund's purpose is to make teaching ex
available to others. Small and medium sized proposals are encouraged.

The Gordon Brown Fund can support teachers for:
* Released time or summer time used to put into transmittable and usable form materials and methods t
already been used in schools and that could be of help to others,
» Communicating experiences that did not meet expectations so that others can be forewarned.

Work supported by the Fund is to be available for distribution through the Creative Learning Exchange and an
channels that the author arranges.

The Fund honors Gordon Brown, who pioneered the theory and practice of feedback dynamics and engineering
systems at the Massachusetts Institute of Technology in the 1940's. Brown went on to be head of the Electrical Eng
Department and Dean of Engineering at MIT. During retirement, he devoted energy and skillful leadership to b
system dynamics into the Catalina Foothills school system in Tucson, Arizona.

There is no standard application form. Address applications, with an outline of the proposed project, to:

Jay W. Forrester, Committee Chairman
Massachusetts Institute of Technology
Building E60-389

Cambridge, MA 02139
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REVISING A CLASSIC

W

Roberts, Steve Roderick, and Hank Taylor is conminutes and give us comments on the survey (for both fgrm

A group consisting of Martin Grossmann, Nancy We would be very pleased if you could take a fe

sidering revising one of the classic system dynamand content). Please email any comments to me|

at

ics textbooks]ntroduction to Computer Simulation: A htaylor@mit.edu. Feel free to respond to the electrofic

System Dynamics Modeling Approably Robertset. al, “web form” version using your web browser; it is fully

originally published by Addison-Wesley. The current tar-functional and | would like to test it (currently works with

getaudience is students and teachers at the High School ddétscape 4.03 and Internet Explorer 4.0).
Undergraduate College levels.

If you don’'t have web access, | have an emil

We have developed a survey to help us in thisrersion of the survey that | can send you. Just let me kn
endeavor. The purpose of this survey is to get a sense of
what people are interested in today. A draft of the survey iSThank you very much for your help!

available on the web at:
Hank Taylor <htaylor@mit.edu>

<http://jdmacomber.mit.edu/book.htm>

DW.
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Resources for Models of Biological Systems

T he following two notices are
gleaned from the K-12 listserve.
The exchanges occurred during
a discussion of teaching biology. LNS

namic system. The underlying model | have followed the recent ex-

of the LE, which has been created with change about leads on models of bio-
STELLA Author, captures the com- logical systems and would like to direct
plexities of the feedback relationships the attention of interested students and

that link the organelles and shape their teachers to:

*kkkk

behavior. For more information about
“Design a Cell” and/or modeling bio-
Mary Ellen Verona (Maryland
Virtual HS of Science and Mathemat-
ics) posed a question to the K-12 list-
serve regarding resources for develop-
ing models that capture the feedback
relationshipsinherentin biological pro-
cesses. | wish to inform subscribers of
the upcoming release of High Perfor-
mance Systems, Inc.’s new Learning
Environment, “Design a Cell.” This
interactive multimedia learning tool
allows students to experience how the
organelles within a cell work as a dy-

contact us at the information below.
Thank you.

Ingrid Stallsmith
High Performance Systems, Inc.

03755-1221

603-643-9636 fax: 603-643-9502
email: <support@hps-inc.com>
web:  <http://www.hps-inc.com>

*kkkk

Systems Thinking Playbook

T he Systems Thinking Playbook can be ordered directly from Lu|sa
Fowler at this e-mail address: <lgf@christa.unh.edu> You can pet
more information from this web site: <http://www.unh.edu/ipsgr/

Playbook.html>

should be ready by the end of June. We are always eager to hear ho
Playbook is being used (what works, what doesn’t) so please let us knqw

Linda Booth Sweeney
e-mail: <boothsli@hugsel.harvard.edu>

Newsletter Subscription Information

The Creative Learning Exchange Newsletter is available in three differgnt

formats:

* Onthe web page attp://www.sysdyn.mit.edu/
* As an attached file to an e-malil
e In paper via US mail ($15.00 outside USA)

Since we vastly prefer electronic distribution to paper because it is so
much less expensive, feel free to e-mail us at any time when you woulg
like to have an electronic subscription.

<milleras@cle.tiac.net>

If you are an educator, please ask for the educator’s discount. Volume IlI
v th

Bruce Hannon and Matthias Ruth (1997)

logical feedback relationships, please Modeling Dynamic Biological Systems

Springer-Verlag, New York, 399 pp.

The book covers models from
a wide range of fields within biology
and ecology, all of them developed in

45 Lyme Road, Suite 200, Hanover, NH STELLA. All models, a run-time ver-

sion of STELLA and MADONNA soft-
ware are included with the book on CD
ROM. (Total price: $59.95, ISBN O-
387-94850-3.)

Modeling Dynamic Biologi-
cal Systemss part of the Modeling
Dynamic Systems book series published
by Springer-Verlag. For more details
onthe series see: <http://www.springer-
ny.com/biology/moddysys/>

Currently in press for that se-
ries, and closely related to biological
modeling, is

eJames Hargrove (1997, in presy-
namic Modeling in the Health Sciences
Springer-Verlag, New York.

That volume will also contain
STELLA models that accompany the
book on CD ROM.

Matthias Ruth, Assistant Professor
Director of Graduate Studies

Center for Energy and Environmental
Studies

and the Department of Geography
Boston University

675 Commonwealth Avenue

Boston, MA 02215, USA

voice: 617-353-5741 or 617-353-3083
fax: 617-353-5986
<http://www.bu.edu/CEES/
readmoreMR.html>
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Systems Thinking and System Dynamics in K-12 Education

A study supported by the Waters Foundation—School Year '95-'96—by Mary Scheetz

T he Spring 1997 issue of the Cre
ative Learning Exchange news
letter featured Mary Scheetz's
study of twelve school districts around
the country which are integrating sys-
tems thinking and system dynamics into
their programs. In that issue (Volume
6, Number 2) we included the summary
from the Carlisle, MA, Public Schools.

Our Late Fall 1997 & Winter 1998

issues (Vols 6.4 and 7.1) held the sum-
maries from the Lawton Elementary
School in Ann Arbor, Ml and Harvard,

MA. Following is the summary from the

Glynn County Schools, Brunswick, GA

GIST—GIynn County Schools
Brunswick, GA

Setting

Glynn’s public education sys-
tem provides instructional programs for
nearly 11,500 students (K-12). The
school system includes nine elemen-
tary schools (K-5), three middle schools
(6-8), two high schools (9-12), an adult
education center, a night high school,
the Risley Learning Center, the Coastal
Academy and a partners in Education
program. The system is governed by an
appointed superintendent and a 10-
member Board of Education whose
members are elected by the districts
they represent. Glynn County has a
strong educational heritage which be-
ganin colonial days. The Glynn County
school district is classified as a small
urban area. It has a diverse population,
ranging from those who live on resort
islands to those who live in federal
housing. The northern part of the dis-
trict also includes a rural segment.

District Mission Statement

In partnership with the home
and community, the mission of the
Glynn County school system is to pro-
vide a high quality teaching/learning
environment which assures that every

student learns. Guiding principles: We

are all students. Every student canlearn.

Learning is a life-long process. Learn-
ing is facilitated in a safe, healthy, car-
ing environment. Education fosters self-
worth and self-discipline. Education
promotes responsible citizenship and
democratic ideals. Education provides
opportunities to become productive and
contributing members of society. Edu-
cation instills an obligation to protect
our environment. Education develops
effective communication and adaptabil-
ity in our complex world. Our mission
will not be compromised.

Project Goals/Philosophy

The original goals of the
project reflected in the partnership with
Georgia Pacific were to 1) build sys-
tems thinking skills among 1st to 12th
graders, 2) increase the capability for
using these skills to accelerate learning,
3) increase the capability of Georgia
Pacific employees to use systems think-
ing skills in their jobs, and 4) create a
capability within the community for
applying Systems Thinking to issues
affecting the Glynn County populace.

Current goals are focused on systems

thinking/system dynamics skills and
include developing the ability to do the
following:

- change the way one sees the
world

» make thought processes vi-
sual and explicit (mental models)

* move from self-centered to
other-centered (big picture)

» understand other mental
models

« trace the history/future of an
event—discovering causality, recogniz-
ing/predicting effects over time

« deal with dynamic complex-
ity (relationships)

« predict unintended conse-
quences

* see connections between
today’s decisions and tomorrow’s con-
sequences—(both short and long term)

* see non-intuitive connections
« generate options and iden-
tify leverage

History Of Project

The Systems Thinking Project
in Glynn County began in the spring of
1992. The project represented a part-
nership between the Glynn County
Schools and Georgia Pacific, a pulp and
paper company. The goals of this un-
usual partnership were far reaching and
evolved from a stated need to improve
the math and science skills of the stu-
dents in the district.

In March of 1992, a group
from Georgia Pacific and Glynn County
administrators attended a conference in
Tucson, AZ to learn about systems
thinking in schools. Discussions with a
representative from High Performance
Systems, a software company, resulted
in making arrangements for training
and support from High Performance
Systems for the development of a project
focused on the use of dynamic model-
ing in the design of curriculum and
instruction.

The project began with teams
ofteachers fromthe three middle schools
during the 1992-93 school year. The
primary operational focus of the first
phase of the project was to train teach-
ers to deliver systems thinking-based
materials and learning environments
(units utilizing STELLA models). Three
teams of three teachers each (one from
each middle school) were provided with
ten weeks of release time and class-
room substitutes for the purpose of train-
ing and learning environment develop-
ment.

During the 1993-94 school
year, the first learning environments
were implemented. Students and staff
reported positive results. However, the
partnership with Georgia Pacific and

Glynn Countycontinued on page 8
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ST and SD in K-12 Education in Glynn Countytontinued from page 7

the related support from High Perfor-

structures and practices that will in-

«“Some students are very excited about

mance Systems ended during that school crease the skills of the teachers and learning to model although we haven't

year. The trained teachers (the Core
Team) worked with their school-based
grade level teams to incorporate the
systems thinking units into their lesson
plans. Two members of the Core Team
eventually left the school district and

two new teachers were added. Without
the support of the partnership and re-
lated funding, the Core Team contin-

administrators involved and will serve
to sustain the project over the long term.

Learning Environments cur-
rently in use include a predator/prey
simulation, a career education and fi-
nancial planning unit, an alcohol and
tobacco unit, a hurricane simulation, a
communication unit, math lessons, and

ued to attend summer conferences and an American Revolution simulation. In

to develop related instructional materi-
als that would support the learning en-
vironments.

During the 1994-95 school
year, funding was acquired from The
Waters Foundation to support release
time for monthly Core Team meetings
and the hiring of amentorto begininthe
fall of 1995. The Core Team met on a
regular basis for discussions and deci-
sion making. In addition, they contin-
ued to implement the learning environ-
ments and to facilitate the planning/
training necessary for other members
of grade level teams to implement the
units. They also developed a summer
professional development course to in-
troduce otherteachersto systems think-

ing.

This arrangement continued
during the 1995-96 and 1996-97 school

done much with this yet.”

* “This project has helped to break

down barriers among the three middle
schools.”

* “We've created a great deal of sys-

tems curriculum.”

* “We seem to have fostered a surge of
computer use (directly & indirectly).”

* “There has been a change in our own
thinking and associated personal

addition, alesson plan designed to teach growth.”

the concept of modeling a system with
STELLAicons has been developed and
isin use in the gifted program. Plans are
in place to involve more teachers in the
revision of the existing units as well as
in the development of new units di-
rectly related to the middle school cur-
riculum. A long term goal is the expan-
sion of the project to the K-12 program.

Quotations from Project Participants
Notable Results

*“The development of LE’s which sup-
port interdisciplinary instruction, stu-
dent decision-making, and the intro-
duction of ST/SD skills and system
characteristics in a meaningful way.”
*“Not “pushing” the use of modeling is
the way to go—a desire to make ST/SD

understandable to all teachers and stu-

* “Students who have come in contact
with our ST/SD units seem to grasp the
information more easily and retain it
longer. They also demonstrate the abil-
ity to apply what they have learned.”

* “Students can recognize ‘levers’ and
possible consequences (or tracks).”

* “There is a hesitation before arriving
at a decision (brain engages first).”
«“Students are beginning to confidently
approach problem-solving.”

Individual Learnings

* “By not rushing we have been able to
experiment with how to make ST/SD
meaningful to students and teachers.
We have attempted to demonstrate how
ST/SD can enhance what is already
going on in classrooms, not replace it.
By reducing the threat to teachers, they
are more willing to try things.”

years. The addition of a mentor during
these years allowed for increased sup-

dents in theory as well as application. < “A large LE is not necessary in order
The ability to simplify the language and to change a teacher’s style of teaching;
port for teachers using the learning en- introduce ST/SD as an enhancement as a matter of fact, the use of an LE will
vironments and an expansion of their rather than a replacement to reduce the not insure permanent change. They are
use. The mentor was also able to model threat factor.” a vital aspect for general distribution,
the teaching and use of systems think- « “People (especially other teachers) but any long term change must come
ing concepts and tools for severalmiddle are asking questions about systems andwith teachers interested in using small
school classes in order to encourage the project.” pieces in lessons they are already do-
interest and support for their expanded « “Teachers who have been relatively ing, such as behavior over time graphs,
use in the classroom. During that year, stagnant in the recent past are begin- causal loop diagrams, stock/flow dia-
the need for additional training for the ning to try new things.” grams.”

core team and for a new organizational « “We have worked to create systems-  “Teaching ST/SD as a separate 'sub-
design became obvious. The Core Team, based curricula.” ject' to students is not as meaningful as
in conjunction with district and build-  « “Students who participate in the LE’s introducing the concepts while they are
ing administrators, is entering into a seem to have a different focus after the studying something they are familiar
new phase of the project in collabora- LE’s.” with. Better phrased—teaching it in
tion with a representative from The e« “Some kids feel more empowered to context rather than separately.”
Waters Foundation, to incorporate new think about their future.”
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 “| have come to the realization that Challenges
interdependence is not just something
to talk about in natural systems. Itis a « “There was no “how to” book—we

necessity in human created systems/ had to take a method designed by non-
educators or upper-level educators and blocks, we caused roadblocks on each

projects.”
«“I have become more acutely aware of bring it down to a practical level for us.
the levers that | control in both my The project , up until now, has been

personal and professional lives.”
 “Contrary to the direction that we
were led in the beginning, systems think-
ing is much more than STELLA 11"

* “ am much more aware of the mental
modeling that occurs.”

open experimentation. We recognized
the 'experts' might not know the right
way either and that we needed to try
different things. We are still learning.”

» “Not everyone needs to be able to
model—there is so much more. The

"The importance of the model is in the
making, not in the final product. The
discussion that takes place to create

the model clarifies thinking. . ."

importance of
the modelisin
the making,
notinthe final
product. The
discussion
that takes

* “| am seeing the interconnectedness
of all things, especially in light of how
my actions affect those around me,
whether they be my family, my stu-
dents, or my fellow travelers on the
interstate.”

«“l have gained an understanding of the
ubiquity and power of accumulations.”
 “| can now appreciate the power of
supporting negative feedback instead
of fighting positive feedback.”

* “| realize now how hard it is to get
people to change how they think: you
must ‘come back to it' time after time
before they start to internalize it.”

» “The absolute most important thing
that | have learned is that | have control
over my decision-making and reactions
to life.”

*“I've come to understand that interde-
pendency is a necessity.”

* “| now understand that nothing just
happens.”

» “ST/SD goes beyond modeling (be-
come more aware of mental models).”
» “ST/SD has increased my ability to
carefully think through problems and to
arrive at a sensible solution (some of
them, sometimes).”

«“For every cause itisimportant to look
for the effect.”

placeto create
the model clarifies thinking—a person
who has problems modeling solo can
be talked through building a model and
learn just as much. Or building a model
according to their picture for them and
trying to run it might make them realize
some errorsintheirthinking. They don't
have to build it themselves.”

e “Teacher training and classroom
implementation—a mentor is vital to

we 'assumed' we were all headed in the
same direction. Actually, we were, but

each of us was on a different road, so
instead of helping each other over road-

other’s road. Going back and making
sure we are on the same road, etc. is a
much more painful process thanitwould
have been at the beginning. Of course,
at the beginning, we did not know
enough to decide on aroad. A heck ofa
loop!!”

* “Questioning one’s paradigms is al-
ways a challenge. Being aware of these
paradigms and how they were created
precedes shifts.”

«“Modeling!! The only times in my life
that | have actually felt stupid are those
times when | attempted modeling with
STELLA. We have to help people get
past the “STELLAphobia” stage.”

« “Developing a Core Team that can
work together is an ever-present chal-
lenge.”

* “We are realizing that there is a lot
more to ST/SD than STELLA models.”

« “Defining ourselves as a project; what
are we trying to do?”

« “Continuing to produce LE's—espe-
cially ones that key in on ST/SD skills,
not just interesting simulations.”

support teachers—teaching teachers in « “Expansion of the project to the use of
classesis only one step—they thenneed ST/SD in all Glynn County Schools

support to actually try things in class-
rooms.”

 “We have to have enough patience to
allow things to develop slowly. If we
force change upon people it will be
temporary and superficial. We must
allow people a chance to learn at their

will be a major challenge.”

« “Maintaining community among nine
busy, strong-willed individuals who
have been committed and involved since
the first days of the project, butwho see
each other only once a month, is diffi-
cult.”

own pace, as we did, and to use ST/SD ¢ “Putting what we are trying to share in

in ways that make sense to them.”

» “We must continue to explore and

experiment with ways to implement

and teach ST/SD.”

 “Classroom implementation of ST/

SD is not enough. We must figure out a
way to bring the ideas of organizational
applications into the structure of our
project, schools, and school system.”

« “The original structure of the project

was idealistic. When it 'collapsed' due

« “I have an increased sense of needing to loss of funding, we did not set up a

to recognize my own responsibility for
actions.”

sound second structure. Our original

vision was too broad and general and

understandable & meaningful terms has
been difficult.”

«“We need some type of formal assess-
ment instrument/plan.”

« “We need to win the ongoing support
of administration.”

Please note: The entire text of the
article from which this piece was ex-
cerpted is available from the CLE and
the web site <http://sysdyn.mit.edu/>.
The 8-character title is SUMMARMS.

O
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THE COST OF HEALTH CARE

Below is a brief post to the K-12  cluding microworlds to test health im- young modelers can start to address. |

listserve from Mary Ellen provement strategies, | liked the ex- am particularly encouraged when stu-
Verona, with an interesting re- ample that Mary Ellen Verona offered dents take on issues like this and share
sponse from Sherry Immediato, printed regarding the consequences over time their work in the community. | know
here with permission. I thinkitisagood of a reduction in smoking. Many ar- from work with Boards of Trustees of
example of exchange possible to get ticles on other healthimprovementstrat- health care providers that these types of
people thinking along systemic lines. egies usually quote only the near term issues are of great interest to them, but
LNS impact. | can’'t remember the actual day to day concerns often keep them
intervention, but another article this low on the priority list. | suspect that a
MEV : Iheardareporttodaythatgave week reported that if the improvement well-prepared presentation could make
startling news: if the percent of smok- were made, deaths would decrease by it onto many of their agendas. This
ers decreased sharply, the total cost of 40,000 peryear. While clearly thiscould exposure to systems thinking could help
health care would initally go down, but happen in the short term, itis also clear them think differently about many is-
then go back up. Seems like a nice do- that in the long term, we're all dead. | sues and give students a chance to make

able problem for students to tackle. suspect that the authors of the article a contribution to their communities on
Mary Ellen mentions are making the asubstantive issue and toimprove deci-

Mary Ellen Verona related assumption that the costs of old sion making processes.

<mverona@mvhsl.mbhs.edu> age and illness are merely postponed

301-650-6520 FAX: 301-650-6692 and perhaps increased for reasons of Sherry Immediato, President

Maryland Virtual High School of Sci- longer life expectancy. Heaven & Earth Incorporated - en-

ence and Mathematics abling collective intelligence and wis-

Blair Magnet Program, 313 Wayne Does this mean thatitsnotso dom

Avenue, Silver Spring, 20910 bad from a pubic policy standpoint for P.O. Box 381027, Cambridge, MA

<http://mvhsl.mbhs.edu/mvhs.html> people to smoke? What about the ef- 02238-1027 781-449-8909
fects of second-hand smoke? Are the <sherry@heaven-and-earth.com>

Sl As someone who does alot of cost dynamics similar? | don’'tthink so. 617-354-6506

work with health care providers, in- But clearly these are questions that O

Systems Thinking and Dynamic Modeling Conference—June 28-30

Please mail registration form with payment to:  Confirmation, Cancellation and Surcharge Policy

Andi Miller, The Creative Learning Exchange You will receive written confirmation by mail. Full refund available through May 11.
1 Keefe Rd., Acton, MA 01720 Cancellations Fee: $50.00 cancellation fee after May 11.
(978) 287-0070 » FAX (978) 287-0080milleras@cle.tiac.net Late Registration Fee: $50.00 late registration fee after May 11.
Participant Information Registration Feegper person, Sunday AM - Tuesday Noon)
Mr/Ms/Mrs O~ Full conference registration fee, meals and NEC double room...$450.00

O Full conference registration fee, meals and NEC single room....$550.00
Name for Tag H— Conference registration fee (includes meals only).................... .. $370.00

O Late Fee: add $50.00 to above rates after May 11. Call us for availability.

Sch./Dist./Co. Name

Accommodations at the New England Center June 28 & 29

Title
Mailing O Double room — rooming with
Address [0 Single room — limited number — first come, first served
O Prefer a single, but will room with
City State Zip if there are no singles available.
O Nonsmoking room, if available.
Day Phone No. FAX Call us about suites. (There are 3 available.)
E-mail address Other Lodging Information
Fees are payable by purchase order, check, or money order. Call Dorrie McClintock at 603-862-1900 to reserve a dorm room.
Make checks payable t&8T&DM Conference. Payment and Call 603-742-0400 for the Days Inn, 5 miles away. For the special conference rate

complete information required. Use one form per person. Photocopwgll before April 26 and mention the CLE.
as necessary. For earlier arrival/later departure at the NEC ($96.00/night), call 800-590-4334.
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SYSTEM

e are printing a reply from
Jay Forrester which ap-
peared onthe system dynam-

ics listserve in answer to a member’s
concerns. The discussion is an interest-
ing one to engage in. LNS

Some on this list seem to have
argued in favor of SD being practiced
only after serious study in a university
program (at the graduate level?) with
the opportunity for the prospective SD
person toreceive feedback on their mod-
eling efforts. | can see the benefits of
such study. Some in the SD community

(vendors, perhaps?) seem to suggestcoyrses, or is there another way?

the “democratic notion” that SD can be
done relatively easily by using today’s
tools and the admittedly good manuals
they provide.

JF: | often liken system dynam-
ics to the profession of medicine. There
is a continuum of skills from a person
having attended a two-hour first-aid
course to one who has the skill to do a
heart transplant. The issue is not so
much the level of skill as the recogni-
tion of the skill one has and the willing-
ness to work within the boundaries of
that skill level, even while increasing
the skill. My major concern here is with

DYNAMICS SKILL LEVELS

those who attend a rather superficial worse even by very unskilled SD mod-
three-day “systems thinking” confer- eling. Having said that, it is important
ence and then propose that they are tokeep in mind that small increments of
ready to be consultants on major corpo- improved thinking via elementary mod-
rate system dynamics challenges. eling will fail to achieve the factor of
ten or a hundred in improved outcomes
that might result from the best model-
How concerned are you about NG practice. Going back to medicine,
the work someone does who is working System dynamics is probably now in
through the Road Maps and using SD in aboqt.the state of development that
apractical sense? What risks do you see medicine was a century ago. So, do the
in the conclusions they may be drawing Pest we can today, don’t think it is the
which they should take special pains to Ultimate, and keep the door open to
avoid? Must those risks be ameliorated '€arning in all ways that are possible.
through undergraduate or graduate

| recognize | wouldn't pre-
sume to teach myself a skill such as

JF: System dynamics skill should playing a musical instrument, for ex-
be considered in the context of skills @mple, withouta private teacher, unless
based on mental models alone becauselt Were purely for fun. These may be
today’s decisions come almost exclu- Primarily characteristics of physical
sively from mental models. Is system activities, though.

dynamics modeling (at any level of
skill) in danger of making the decisions
based only on mental models worse? | JF: No, not just physical activi-
doubt it. The thought that goes into ties. Anengineer is not prepared for the
making even a poor system dynamics most demanding work in the field on
model will probably sharpen up the graduating from college. Practice, ap-
mental models. If the mental models prenticeship, and experience are neces-
that will otherwise be used are so bad sary. Likewise in system dynamics.
that they can not benefit by some mod-

eling, they probably can not be made Jay W. Forrester

Abstracts are due February 1, 1998.

System.Dynamics@albany.edu)

Plenary sessions will emphasize state-of-the-art applications and methodologi-
cal advances in simulation modeling and systems thinking.

Contacts: R. Joel Rahn, conference Chair, 3460 De Nevers, Ste-Foy, Quebec, K- 12 LI STS E RVE

Canada G1X 2E1 (e-mail: rjrahn@microtec.net or joel.rahn@osd.ulaval.ca) . . I
Alexander Pugh , Program Chair, 49 Bedford Road, Lincoln, MA lot of 'nformat'o'f‘ comes to Uug
01773, USA (e-mail: JandJpugh@aol.com) from the K-12 Listserve. You

For further information, contact Roberta Spencer, Executive Director, System <k-12sd@sysdyn.mit.edu>
Dynamics Society, Milne 300 - Rockefeller College, University at Albany - State
University of New York, Albany, New York 12222 USA (e-mail: To join contact Nan Lux

Professor of Management, Emeritus

1998 |nternati0na| SyStem and Senior Lecturer, Sloan School

Massachusetts Institute of Technology

Dyn am |CS CO nfe rence Room E60-389, Cambridge, MA 02139

Quebec Hilton, Quebec City, Canada
July 20-23, 1998

tel: 617-253-1571 fax:617-252-1998
email: <jforestr@mit.edu>

Home office:

tel: 978-369-9372 fax: 978-369-9077

too, can become a part of the K-[I2
Discussion Group.

<nlux@mit.edu>
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WhenUsing System Dynamics to En-

hance the Learning Potential of Dys-

lexics was published in the last news-
letter, figure 1 was misaligned, and in
figure 2, one of the notations on the
loops was mislabeled, which changes
the meaning of the picture, and conse-
guently, the story. Below are the cor- james.b.rieley@arthurandersen.com

Correction

James B. Rieley

Consulting

rected figures. If you have any ques-

tions, please let me know.

Knowledge Services Competency
Center/Arthur Andersen Business

713-237-5145 office
713-237-2786 fax

Figure 1
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INTERESTED IN INVESTING? :

If you would like to invest in our effort here at the Creative Lear||1ing
Exchange, your contribution would be appreciated. You may donate any dmourt

deductible.

| am sending
invest in the future of systems education.

| Name

fthe Creative Learning Exchange help:

I
I
I
I
| you wish; perhaps $50 is a reasonable amount for a year. All contributions dre ta
I
I
I
I

U pdates. .cont. from page 2

ased on further classroom use,
B | have made a second revision

to my “Vensim PLE Quick
Reference and Tutorial.” Specifically,
the tutorial has been expanded to in-
clude coverage of custom graphs and
lookup functions. The revised version
is seventeen pages long. Itcan be down-
loaded through my web page at

<http://www.public.asu.edu/
~kirkwood>

Follow the link from that page to the
"System dynamics resource page" to
find the Quick Reference and Tutorial.
This will be the last revision since the
class where | am using itis almost over.

Craig W. Kirkwood

Department of Management, Arizona
State University, Tempe, AZ 85287-
4006

602-965-6354  Fax: 602-965-8314
<craig.kirkwood@asu.edu> <http://
www.public.asu.edu/~kirkwood>

O
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The Creative Learning Exchange
1 Keefe Road
Acton, MA 01720
Phone (978) 287-0070
Fax (978) 287-0080

Trustees
John R. Bemis, Founder
Jay W Forrester
George P. Richardson
Stephen C. Stuntz

Executive Director
Lees N. Stuntz
stuntzln@tiac.net
http://sysdyn.mit.edu/

The Creative Learning Exchange)
a trust devoted to encouraging ¢x-

I Address

changes to help people to ledrn

!_ The Creative Learning Exchange, 1 Keefe Road, Acton, MA 01720 k

Thank you!!

through discovery. It is a non-projit
educational institution and all contgi-
butions to it are tax-deductible.
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