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A CONNECTED VIEW OF HISTORY

Leslie Skillings, Jr.

bout fifteen years ago | was Time-Space Relationships My Large Numbers activity
asked by my social studies de- helps students think about very large
partment at Baldwin High After those initial discussions  numbers such as a million, billion and

School to teach World History. As a about class rules and grading (or “sort- trillion through a number of exercises.
result of this request, | have created, ing” as Alfie Kohn calls it), | ask the (e.g., calculating your age in seconds.
over the years, a very different and very students to write a shortessay onwhether High school juniors are just over 1/2
interesting course that | caly Con- or not the course should be calldid- billion seconds old. How many years
nected View of HistoryThe teaching  tory orHerstory. This helps me assess would it take to pay-off the national
strategies in the course are founded on how well my students write and defend debt at a dollar a second?)

brain and cognitive learning theories in a point of view. The best answers over

their approach to the student. These the years have argued fourstory . Of | use théWashington Monu-
strategies, plus the structure of the course the story is larger than just the ment and aUS. Postage stampn a
course, help the student make mental human story; it's a story of relation- spatial relationship that compares the
connections between the past, present ships between themselves and the envi- known distances of the monument (555)
and future. The course is structured ronmentin which they find themselves and the thickness of the stamp to the
topically rather than the typicghro- embedded. time in each of three epochs of history:
nological approachfound in most his-
tory courses. | made this shift in ap-
proach early-on because it became clear

the first time | tried to “cover” world USlng System Dynamlcs to Enhance the

history in a year that it was not possible

to do so and also do justice to the Learning Potential of Dyslexics

students or the course content. | de-
cided to cover less but in greater depth.

Early in this evolutionary joumey one | | sing systems thinking theories, Dyslexiarepresents a basic lin-

History continued on page 5

James Rieley, Chris Soderquist, and Melissa Rieley

E;\rlgytcﬂzgre;]:iissstjfc:?r\?\%a:gr;{g%%dl concepts, and tools is_ valu- guistic deficitin_the integration, execu-
for?” These questions. got me to ask _able not_onlyforex_plorlngthe_ t!on, and Iearnlng_of language func-

dditional Lestions about the structure dynamics qf busme_ss, social, and envi- tions that are required to carry out the
af th 4 d the textbook. It ronmental issues, it can be used effec- primary skills of reading and spelling
gleare E}oumrzena:n studeerft); V\?eore.notwacl)s- tively by individuals to explore some of words, and doing mathematical com-
ing to’ becom,e Iii{de historians asaresgult their everyday concerns. F_or example, p_utafuons_. In_some cases, ther_e are defi-
of this course. Then, | asked myself a parent qf a dyslexic child can use C|t_s_|n thinking, talking, read|r!g and
what would théy nee,d to become suc,- syster_nsthmkmg to de_eper_l th_e|r un_der- writing by way of “sentence units,” as

: standing of what their child is going well as attaining the intended compre-
cegsLuI 'T‘,ﬁhe vygrlc: thattheywer:g i.bOUt through, and become better able to com- hension that these sentences represent.
tscl)dlllr; Svrgs. ri”“;ﬁs\%?;erggn;égtégg municate the child’s experience with These deficits set up a critical tension
View of Hist())/r | thini< hall others, especially teachers. This can be that is structural in nature.
ory, 1 Think, ChAlleNges — ojiica| if the child is to be able to

students to think critically and systemi- optimize their learning experience in a Inthe education system in this

cally about th? present and future traditional school environment. country, there are systemic structures
through the vehicle of study of the past. . i
Dyslexiacontinued on page 4
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Updates. . . From the Editor . . .

Carlisle Public School appy New Year! The conference is building momentum now as|the
H program becomes more definite. This is our main focus for the f{irst
half of this new year, a year we hope will be one of joys, successes, and
growth for all of you. To that end, if there is anything we at the CLE can|do,
please get in touch.

How can we take what we are
already doing and make it better? That,
says Alan Ticotsky, is his job as sys-
tems thinking mentor. Throughout the
year, Ticotsky will spend time in every
elementary classroom teaching lessons
to students and teachers, applying the
concepts and tools of systems thinking When students do their experiments derstand a classroom lab experiment.
to our curriculum. with evaporation, they use behavior- First, the students culture yeast cells at

over-time graphs to record and predict room temperature. They examine the

In grades 1 and 2 they played water levels. They also use stock and cells under a microscope and carefully
the Friendship Game. In a “pretend” flow diagrams to explain how the water record their data as the yeast population
game, friendship spreads as one friend level in a pond depends on the streams grows and finally collapses when the

Lees StuntAstuntzin@tiac.net)

becomes two, then four, then eight, and flowing into and out of the pond. food runs out in three days.
soon. Itisaveryrich lesson for kids: If
you're a friend and you make friends, it Fourth graders will use sys- Then they go further. Apply-

can grow. This idea fits into our Open tems tools to explore plot and character ing what they have learned about cell

Circle curriculum, butactingoutamodel development in the noveManiac growth, the students predict precisely
ofthe behavior makesiteasier to under- McGee Graphing helps students read what happens at other temperatures, as

stand. Also, even little kids can beginto more thoughtfully and express their you approach boiling or freezing, for
grasp the concept of exponential growth. ideas more precisely. Itis always funto example. In teams, students make their

see the variety in how kids interpret predictions on behavior-over-time

In grade 3, students study the what they read. The discussions are graphs; then they run the simulation to

water cycle. “This is a perfect place for lively. This is really fun for the kids,” test their assumptions, explaining any

systems lessons,” says Mr. Ticotsky. says Mr. Ticotsky, “and for me!” discrepancies. “We could never try other
Students look at a causal loop diagram temperatures in our own little lab, but
of the big picture, but they also look at Inthe Middle School, students  with the model, students can manipu-

the parts to see how they fit together. in Sara Bysshe'’s seventh grade science late the variables until they really un-
They discuss how changes in one part classuse a STELLA computer model of derstand,” says Ms. Bysshe.
of the system affect the whole system. yeast population dynamics to really un- Updatescontinued on page 10

New Materials Now Available from the CLE or the Web Site

The following new documents are now available from us or from the SDEP Web site: http://sysdyn.mit.edu

~

SYSTEMS EDUCATION

DYSLEXJR Using System Dynamics to Enhance the Learning Potential of Dyslexitzanes and Melissa Rieley

and Chris Soderquist
Co-authored by a dyslexic high shcool student, this paper is a discussion of how systems thinking can help deepen
the understanding of—and help explain the experiences of—students with dyslexia. [Systems Education, K-Adult]

(50¢)

SOCIAL STUDIES

CONNECLS A Connected View of HistoryLeslie Skillings, Jr.
A description of the World History course and teaching strategies the author created for his students at Baldwin High
School in Wailuku, Hawaii. [Social Studies, Implementation, High School] (50¢)
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INTRODUCING SYSTEM DYNAMICS INTO THE TRADI-
TIONAL SECONDARY CURRICULUM: THE CC-STADUS
PROJECT'S SEARCH FOR LEVERAGE POINTS

T eachers are among the most
“conservative” professionals.
While they may be extremely
creative in their classrooms, and tre-
mendous risk-takers in the way they
work with students, they remain
staunchly conservative and protective
of their subject matter. Tradition has
defined what the appropriate content is
in a Global Studies class, a Literature
class, or an Algebra class. Any changes
in instruction that threaten a teacher’s
ability to present the great bulk of ma-
terial they feel they must cover will be
met with resistance. Every change in
education is met by the question “How
canladd. .. when I'm already having
a hard time covering the syllabus?”

Attempts to bring systems
thinking and system dynamics into the
K-12 classroom have faced the same
problem. Teachers are pressed for time
and skeptical about changes that may
appear to add new topics to an already
full curriculum. When such new ideas
are outside their own professional con-
tent expertise, they are nervous about
their own mastery of the material as
well. Traditionally, educational inno-
vations have emphasized positive
change in outcomes: Students will
learn better/faster/more. Yet most edu-
cational innovations, even though less
“foreign” than the introduction of sys-
tems concepts, are only slowly and
often incompletely implemented. Bet-
ter/faster/more simply isn’t enough to
insure acceptance. Successful integra-
tion of systems concepts into the cur-
riculum will suffer a similar fate unless
the unique capabilities of systems work
can be made obvious. While systems
thinking and dynamics can help stu-
dents learn content better/faster/more,
the truly impressive advantage of sys-
tems work is the way it allows students
to ask better and more important ques-

Diana M. Fisher and Ron Zaraza

tions. That results in learning through
“conversations”, through thoughtful
involvement of students. The opportu-
nity to experience such learning is a
powerful force in convincing teachers
to begin to use systems. However, the
initial entry into the use of systems
remains a stumbling block.

During the four years the CC—
STADUS (Cross-Curricular Systems
Thinking and Dynamics Using
STELLA) Project has trained teachers
in the development of models and cur-
riculum for K-12 classroom use, the
more than 160 participants have gained
a wealth of experience in how system
dynamics can be introduced to students
in both single discipline and cross-
curricular environments. It has become
clear that single-subject use is the easi-
est way to introduce systems ideas to
both teachers and students. Further, it
is clear that there are certain natural
“entry points” into the traditional
courses.

Each subject includes topics
that are natural systems topics. Those
topics constitute leverage points, top-
ics that clearly show the potential of
dynamic modeling. Introduction of dy-
namic models at those points opens up
both the discipline and system dynam-
ics for student inquiry. The advantages
of dynamic models in addressing the
topics are dramatic and obvious. Thus,
those topics should be emphasized in
training of teachers as they begin to use
system dynamics. The power of these
basic models presents a compelling
argument for the introduction of sys-
tems into courses. Too often complex
and detailed models are presented to
novices as an example of the power of
dynamic modeling to build knowledge.
Those complex models are often in-
timidating and tend to obscure the real

power of dynamic modeling: Even
simple models can have a major impact
on student learning. These simple but
powerful models provide the real lever-
age that can attract teachers to model-

ing.

Within the sciences, eachfield
has distinct topics that can be used to
introduce system dynamics. Two ap-
proaches are being used by CC-
STADUS teachers in physics. The first
focuses on the basic mathematical defi-
nitions of the concepts of motion. Phys-
ics has often been referred to as “the
study of rates”. The language used to
describe flows in systems is identical to
that used in defining basic concepts of
motion. The ideas of position, rate of
change of position (velocity), and rate
of change of velocity (acceleration) can
be easily developed through simple
models. These models provide expo-
sure to two of the four basic model
structures, linear and quadratic, that
CC-STADUS training focuses on.
Dynamic models provide a visual rein-
forcement of the concepts normally in-
troduced algebraically. These models
may then be expanded to deal with all
the other basic concepts of motion.

The alternative physics ap-
proach utilizes models illustrating the
concepts of impulse, momentum, and
the conservation laws. Effectively, these
models introduce physics through
Newton’s laws of motion. The empha-
sisisless on developing models that are
analogues of mathematical relationships
and more on physical concepts. This
allows an alternative approach to de-
veloping physics in secondary schools,
one usually restricted to college stu-
dents with advanced mathematical train-

ing.

Integration continued on page 8
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The Learning Potential of DysleXiCSwontinued from page 1

in place that manifest themselves in the need to “complete[the

book” by the end of the semester or school year. This impljed System focus on
need to “keep the class moving” can set up a tension betweamstraints completion
the school “need,” and the learning needs of a dyslexic chjld.

Teachers and the methods that they use are not at fault in ost

cases, itis the “teaching system” that generates the tensior}. As —

we have learned from the structural tension models put forth by

Robert Fritz Corporate Tides, Berrett-Koehler, 1996), tensign learning become more
seeks resolution. In figure 1, this can be seen. constraints flexible

As the tension that is set up by educational syst¢m

constraints increases, the resolution is found in focusing the >

classroom experience on completing the material on a specifie

timeline. As the tension that is set up by a dyslexic's learning Figure 1

constraints increases, the resolution is found in having the edu-

cational experience become more flexible. However, the more Dyslexia results in frustration felt by the student

flexible the educational experience becomes, the more it iwho requires flexibility in teaching formats. By developing
creases the tension of the system—and the more the educatioaadystem dynamics model, we can better understand the
experience focuses on completion, the more the tension tdnsion between the two needs and see the effect of increas-
learning constraints increases. Unfortunately, there is no way tng the flexibility in teaching methods as itrelates to the level
resolve structural tension, and in this case scenario, it is thed learning in a dyslexic.
dyslexic's need for flexibility in learning that is usually overrun
by the system. Applying systems thinking to this problem re-
quires a systems thinking paradigm. How does this process
The dynamic relationships of this interaction can bework operationally? In the upper left-hand corner of the
seen in figure 2. As dyslexics have unsuccessful learning expsrodel, one can see the operational definition of how dys-
riences, their level of frustration increases, which has a negatilexia (and likely other learning disabilities) impacts learn-
effect on learning itself. By creating flexibility in the educationaling. The inflow of information is written as a flow. Each of
system, people suffering from dyslexia have a better opportunitys receives information in a variety of ways. This informa-
to realize their potential. To help illuminate the learning tensiotion needs to be processed. A stock represents the informa-
that is experienced by dyslexics, system dynamics modelinipn to be processed. We can either process it correctly (get

tools can be used. Dyslexiacontinued on page 11
amount of S ability to S _ fIevel (tn_f
information to be process 'Srggggs'gg
processed \ 4 correctly correctly
S
S -
B2 adjustments for
learning styles s
S S
successful
need for system learning
flexibility B1 experience
(¢} (e}
level of
dyslexia -
learning | O frustration

Figure 2
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A Connected View of HiStorycontinued from page 1

the Hunter/Gatherer Epoch, the Agri-
cultural Revolution, and the Industrial
Revolution. The height of the monu-
ment corresponds to the time of the
Hunter/Gatherer Epoch. The thickness
of the paper in the stamp perfectly bal-

The final activity in this unit
deals with map distortions. The
Mercator Projection is the most com-
mon map projection used in education
and also one of the most distorted. As
Korzybski said, “The map is not the

anced on the pentacle of the monument territory.” The maps we use shape our

represents the 8-10,000 years of the
Agricultural Revolution. The thickness
of the ink on the face of the stamp
represents the time of the Industrial
Revolution—the epoch we in the United
States just left. Amajority of jobs in this
country are no longer found in manu-
facturing. Presently, only 17% of jobs
in the United States are in manufactur-
ing. This is expected to drop to 2% by
2025. We have become a service/infor-
mation society.

Can't you just picture in your
mind that stamp perched at the top of
the Washington Monument on a wind-
less day? When you use this activity
with students, have fun with it. The
more dramatic the better. These three
epochs will be looked at in greater de-
tail in the remainder of the course.

To place the Washington
Monument/postage stamp into perspec-
tive, | use a section of Wes Jackson’s
New Roots for Agricultureand have
my students create two calendars to
represent all of the earth’s five billion
year history. The first calendar covers
all of earth’s history represented by a
calendar year with the student’s name,
date and period in the block that would
have been for December, which | have
my students put on the back of the 8 1/
2 x 11 sheet. December is full of entries
and needs more space to write things
taken from the selection | callhe
Long View of History. | have the stu-
dents locate the monument on their
calendar. As it turns out, that's around
December 11. Oil as a fossil fuel only

midnight on December 31. This activ-
ity serves as a reality check for the
students while helping them gain per-
spective on their place in the cosmos.

view of the world and the Mercator
projection gives us a very distorted view
of our world.

Buckminster Fuller's Dy-
maxion Projection, onthe other hand, is
the most accurate map projection, be-
cause it holds all distortion uniform
throughout. | have my classes first lo-
cate twenty-five places on a Mercator
projection map and then the same
twenty-five places on a Dymaxion pro-
jection map. They find the second pro-
jection strange at first.

After they complete the two
maps, | have them break into groups of
two or three and then they play with a
Dymaxion projection wood puzzle of
the world. | ask the groups to first make
a land view, then a water view of the
world and finally a southern hemisphere
view of the world with the puzzle. This
is fun, hands-on and it challenges the
student to think about his/her world in
very different ways.

Note: These and other materials can be
obtained from the Buckminster Fuller
Institute, 2040 Alameda Padre Serra,
Suite 224, Santa Barbara, CA 93103.

Hunter/Gatherers (H/G)

If we move beyond the noise
of names, dates, and places in the tradi-
tional historical approaches, there is an
underlying basic structural lesson we
can learn from modern hunter/gather-
ers like the IKung of the Kalahari Desert.

was/is a survival strategy for long-term

success. These non-violent egalitarian
people lived in harmony with each other
and their environment.

To model these groups stu-
dents could use a simple teeter-totter in
balance with the H/G on one end and
the environment on the other. The model
could then be extended to the Agricul-
tural Revolution as sedentary people
begin to shift the balance in their favor
and to the detriment of the environ-
ment. Agriculture changes polycultures
of the H/G into monocultures (e.g.,
cereal crops) for the use of humans and
their domesticated animals. As birth
spacing between children from the H/G
epoch dropped from 4-5 years to 18
months for sedentary societies, seden-
tary population growth took off. The
world’s population at the dawn of agri-
culture is estimated to have been 4
million. The world population would
not reach its first billion until 1850, and
is presently just under 6 billion, with the
addition of over 90 million per year.

The Industrial Revolution,
when coupled with agriculture to create
agribusiness, lifted natural limits
through the use of chemical fertilizers,
pesticides, herbicides, fossil fuels, wa-
ter pumps and machinery. The singular
focus of this approach was extremely
successful in the short-term, not sus-
tainable in the long-term, and blind to
the environmental damage that this suc-
cess brought, while allowing world
population to skyrocket to present lev-
els, with doubling times for world popu-
lations as brief as 35-40 years. The
teeter-totter was totally shifted for the
use and benefit of industrial popula-
tions. Globalization opens the third
world’s resources even further for the
benefit of industrial population and to

The questionwe need to ask and answer the detriment of the populations and
appears in the last six seconds before is how were H/G societies successful environments of third world countries.

for hundreds and hundreds of thou-
sands of years. Our study of the 'Kung
and other such groups have shown that
sharing of food along kinship lines

| was taught, as | assume most
of you reading this were, that human

History continued on page 6



Page 6

Winter 1998

A Connected View of HiStorycontinued from page 5

history was one steady climb from the
hunter/gatherers’ abyss via the agricul-
tural and industrial revolutions to the
present. The time-arra#ywas moving
up and to the right. Recent work in a
new field calledpaleopathology has
brought this traditional view into ques-
tion. | set my students up at this point. |
first ask them to write a brief essay
defending the move to agricultureas
step forward or a step backwardfor
humankind. | follow this with a quick
hypothesis assignment where they are
asked to list the physical evidence they
would expect to find to support agricul-
ture as a step forward or backward.
They bite on this hook, line and sinker.
A typical hypothesis goes something
like this: | would expect to find that
early farmerdived longer, had better
teeth, were taller and showed no di-
etary deficiencies that would be mani-
fested in the skeletonAs it turns out
paleopathology has shown that early
farmers lost a full foot in height, and
lived shorter lives than typical hunter/

bered here that the fastest growing land change materials presented in the class.
classification in the world is the forma- It's also helpful if you're not teaching
tion of deserts. One of the screen saversto pass standardized tests. | tell my
| use on my computer over the three administrators | don't have standard-

televisions in my classroomis: “Forests
Precede Civilizations; Deserts Follow
Them.” As we look around the world

today the dominate model of farming,
grazing and forestry is degrading soils
and replacing them with deserts.

In the futures portion of this
unit, | look at alternative practicesto the
traditional agribusiness approach (e.g.,
Fukuoka's One Straw Revolution, Bill
Mollison’s Permaculture, and other en-
vironmentally friendly approaches).

ized students so why should | give them
standardized tests?

Clive Ponting in hisGreen

History of the Worldhas an excellent
chapter eleven, “The Changing Face of
Death,” which ties the domestication of
animals and their diseases to the many
common diseases found in human popu-
lations. Jared Diamond’s Columbus
celebration article in October, 1992,
Discover, pages 64-73, “The Arrow of
Disease,” explains why the old world

This must be done or the course gets too gave its diseases to the new and where

negative.

The course also traces the his-
tory of metals using a video series called:
Out of the Fiery Furnace Smelting

the old world got them from in the first
place. To teach this unit you must have
these two articles. It's not hard to find
articles about new drug resistant dis-
eases or new diseases. The popular press

metal required early peoples to have the has been full of these in recent years.
ability to amass high temperatures over This would be a good assignment—for

long periods of time. Metals technol-

gatherers found in the same areas andogy probably was an outgrowth of pot-

around the same time periods. Early
farmers showed poorer teeth, chronic
malnutrition and vitamin deficiencies
related to a high starch, low protein
diet. The skeletons of early farmers also
showed the effects of heavy stress on
their skeletons related to the workload
of farming. The evidence also points to
sexism, class distinctions and the ori-
gins of organized warfare. This shakes
students’ biases to the corBeg Jared
Diamond’s article “The Worst Mistake
in the History of the Human Race” in
Discover, (1987): pp. 64-66.) Also,
SUNY has published books in this field.)

I move from this “good news”
on to a study of agriculture in the past,
present and future. At a deeper level,
the student will look dand degrada-
tion resulting from agricultural prac-
tices we can still find in use today.
These practices result in lowering the
fertility of the soil by wind and water
erosion, water logging, salting, silting
and desertification. It should be remem-

tery making and they both were respon-
sible for deforestation in the areas
where they were practiced. Metals tech-

nology was chosen as a gauge of tech-

nological sophistication of a given so-
ciety in time/space.

Near the beginning of the

the students to bring in an article from
the web or print media on disease.

My new addition to this unitis
the Epidemic Game simulation.
Thanks to the Systems Group at MIT
and their Road Maps, | get to play the
simulation game with all my history
classes and kill them off. I'm the game
master (say that very carefully in front

course | introduce and set the due dates of high school students because they

for a ten page paper calldthe Next
Sixty-five Years of Your Life. The

hear something very different) and I'm
the only one alive at the end of the

purpose of this paper is to help students game. The students love this simulation
make the connection between decisions game. This is a good unit to lengthen if
we are making as a society now, and the the student interest is there.

future impacts those individual and
group decisions will have on them. The

The final unit of the course is

paper can also serve as a draft plan for called:World Views: Different Para-

students—where they are going, and
what it will take for them to get there.
The final draft of this paper is due
around May 1.

With the recent interest in
AIDS, | replaced the unit on warfare
with aHistory of Diseaseln this topi-
cal format it is easy to add, replace, or

digms Through Time.We assume that
people in the past and present look(ed)
and thought about the world they live(d)
in pretty much the same as we do.
Wrong! The goal of this unitis to help
the students understand their own view
of the world by looking at different
people’s views over time. Also, im-

History continued on page 10
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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

The Spring 1997 issue of the
Creative Learning Exchange

newsletter featured Mary

Scheetz's study of twelve school dis-
tricts around the country which are

integrating systems thinking and sys-
tem 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

issue (Volume 6, Number 4) held the
summary from the Harvard, MA, Pub-

lic Schools. Following is the summary
from the Lawton Elementary School, in
Ann Arbor, Michigan.

LAWTON ELEMENTARY SCHOOL
Ann Arbor, Ml

Setting

The Ann Arbor Public School

District encompasses a 125 square mile

area, serving the City of Ann Arbor and
all or parts of eight surrounding town-
ships. Itis ethnically and economically
diverse. The school district runs one
preschool, 20 elementary schools, 5
middle schools, 2 comprehensive high
schools and 2 alternative high schools,
and serves a student enrollment of
15,275. Lawton School is the largest
elementary school in Ann Arbor with
an enrollment of 530 students. Its eth-
nic and economic diversity parallel that
of the school district as a whole.

School Mission Statement
The Lawton School Commu-

nity believes that all students are unique,
valuable and able to learn. Toward that

scores, the level of student participa-
tion in meaningful activities, and the
stated opinions of Lawton families and

staff thatthese goals are being achieved.

Goals/Philosophy Of Project

The primary goal of this
project is to utilize the tools and con-
cepts of systems thinking and system
dynamics to improve instruction and
learning for all students with special
attention being given to developing el-
ementary applications. Learning and
improvements at the organizational
level are also goals of the project and
are addressed through additional appli-
cations of the tools and concepts of
systems thinking and system dynamics
in decision making, problem solving
and planning situations.

History Of Project

During the 1990-91 school
year, a group of administrators within
the Ann Arbor Public Schools began
meeting informally to share ideas and
discuss implications for systems think-
ing and organizational learning in the
Ann Arbor district. Participants were
quick to identify the parallels between
the business applications and their own
experiences in schools. They were con-
vinced that the concepts of organiza-
tional learning and systems thinking
had great potential for the improvement
of their organization and the learning of
students.

Writing to MIT’s Center for
Organizational Learning resulted in the

end, the staff, parents, and students of group being directed to Orange Grove

Lawton School, in cooperation with the
community, are committed to offering

learning opportunities which will en-

hance each student’s ability to be self-
assured, to participate effectively in a
democratic society, to be creative prob-
lem solvers and life-long learners. We
will accept as evidence of the accom-

Middle School in Tucson, AZ. In the
spring of 1991, the Superintendent of
Schools, an elementary school princi-
pal, and two external consultants made
a visit to Orange Grove. During that
visitit became obvious that figuring out
"what Orange Grove was doing" would
take a serious investment of time and

plishment of these goals, academic test energy, so the idea of an extended visit

was explored. A mini-sabbatical was
arranged for the elementary principal in
the fall of the 1991-92 school year.

The month of October, 1991,
was spent at Orange Grove, observing,
reviewing written documents, talking
with the Waters Grant Project staff,
learning about evolving organizational
structures, and building relationships
for future work. Later that year, ar-
rangements were made for representa-
tives of High Performance Systems,
Dartmouth, NH, to come to Ann Arbor
to train several groups of teachers, ad-
ministrators, Board Members, and busi-
ness leaders in basic systems thinking
concepts. A smaller subset of people
was trained to use STELLA. This group
continued to meet on a regular basis
throughout the 92-93 school year. Sev-
eral simulations were developed as a
result of this work and were piloted at
Angell Elementary School. While very
labor intensive, the initial experience
convinced all involved that systems
thinking simulations were an appropri-
ate instructional tool to use with upper
elementary aged students (grades 3-5).

The initial training was fol-
lowed up with several overview pre-
sentations on basic systems thinking
and organizational learning concepts
for other audiences within the school
district. These extended across the in-
structional and business services divi-
sions. Everywhere the concepts were
shared, people expressed a strong level
of interest in the ways in which these
tools could strengthen instructional and
organizational effectiveness. The un-
spoken assumption at that time was, if
people were interested in the concepts,
they would work to apply them in their
own work, and in the work of their
departments or buildings. Several build-
ing level administrators attempted to do
this. Concurrent with the curriculum
work, School Improvement Teams were
working to apply systems thinking con-

Ann Arbor Schoolscontinued on page 9
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CC-STADUS's Search for Leverage PointSontinued from page 3

Grant participants have developed
abroad physics curriculum around both
types of models. The graphical repre-
sentation of concepts provides an alter-
native approach to developing an un-
derstanding of basic physics. That, how-
ever, does not provide a compelling
reason for using systems in physics.
These models do, however, provide a
good base for models that deal with real
problems of interest to students but not
normally addressed because they can
not be solved using the traditional math-
ematical tools at their disposal. Non-
constant accelerations (their car!), mo-
tion with air resistance (sky diving),
and non—constant mass problems (the
flight of a rocket) are all problems that
students ask about. The ability to dis-
cuss these and similar problems pro-
vides the motivation or leverage which
convinces teachers to bring systems
into physics. Once these mechanics/
kinematics models have been used,
expansion to electricity, magnetism,
and radioactive decay becomes obvi-
ous and simple.

Biology presents its own ob-
vious starting points. Regardless of the
course emphasis, almost all secondary
biology courses deal with population
growth and ecology. Both are excellent
leverage points. Traditional study of
these topics has been qualitative. Dy-
namic models provide a way to include
guantitative work as well. The study of
the reproduction of micro-organisms
allows the introduction of the concept
of exponential growth. Simple expo-
nential growth models allow students
to explore a wealth of problems dis-
cussed in biology. As their experience
grows, students or teachers add com-
plexity, placing different controlling
factors in the model. They may also
link models that affect each other. This
opens up the possibility of exploring
ecosystems. Using simple models fo-
cusing on a single organism and its
food supply (an herbivore and the plants
it eats) or a simple predator—prey model
(wolf-moose), students can explore the

relationship by changing rates, vari-
ables, and population sizes. Ultimately

students begin to understand the con-

cept of a biological system from ex-
perimentation with models.

It is the quantitative nature of
this work, as well as the opportunity to
experiment, that provides the motiva-
tion for biology teachers to begin using
models. Discussion of exponential
growth is compelling when graphs and

and equilibrium models. Until such
models become available, use in chem-
istry will remain limited.

The Social Sciences are an
area where a large amount of success-
ful work has been done using dynamic
models. Introductory work is often
based on the same type of exponential
growth/population models used in Bi-
ology. Often focused on comparisons
between industrial and third-world na-

tables can be easily generated. The struc- tions, these basic models dramatically

ture of an exponential growth model
provides insight to the process, facili-
tating understanding. The reality that
there are limits to growth can be easily
seenworking with models. Understand-
ing why and how those limits apply can
be explored with models. They move
discussions from the “hand—waving”

present information. Many teachers
have become interested in using mod-
els in their classes simply through ex-
posure to these models. These low-
complexity models provide all the le-
verage needed to motivate use. These
simple models provide a basis for dis-
cussion that can evolve into very de-

to the real, because the variables can be tailed and sophisticated concepts, even

manipulated. As the models are ex-

with no further modeling. When the

panded and linked, students can truly initial systems can be changed to in-

explore and experiment with the inter-

actions of an ecosystem, something sim-

ply not possible without dynamic mod-
eling. For many biology teachers, that
capability alone provides sufficient
motivation to begin using systems in
their classes.

Chemistry has presented more
of a problem. The field seems ideally
suited for dynamic models, with the

clude linked systems and the many
modifiers on systems, including im-
pact of disease, wars, emigration and
immigration, a depth of understanding
of the system can be developed that
goes far beyond traditional classroom
experience. The possibility of such
work, based on simple models, makes
social science teachers eager to use
models.

same emphasis on rates seen in phys- Like physics, much work in
ics. However, successful models have mathematics focuses onrates. Concepts
been few. While some models have from slope through the second deriva-
been attempted, most are either too tive can be easily described by the rates
complex for easy student use or too used in systems models. An entry point
narrow in their focus. For some mod- for models in mathematics is the use of
els, particularly reaction rate models, a motion detector in conjunction with
accurate data is virtually unobtainable. dynamic models of motion. The mo-
The only models that have seen sub- tion detector can be used to produce a
stantial use have been heat flow mod- graphical and a conceptual view of
els. While thermodynamics s certainly functions from their rates of change. A
animportant part of chemistry, thermo- model can be introduced to generate
dynamics models are not strong moti- the same patterns. The structure of the
vators, do not provide the leverage model gives clues to the pattern’s
needed to broadly attract chemistry causes. The modelsthen allow students
teachers. The true leverage pointinthis to explore problems and applications
discipline would almost certainly be that involve the functions. This allows
accurate, easily understoodreactionrate | everage Pointgontinued on page 10



Winter 1998

Page 9

Summaries of ST/SD PrOjeCtS iNn K-12ontinued from page 7

cepts in planning and decision making
efforts. In addition, a variety of indi-
vidual efforts were underway to use
organizational learning concepts within
staff and department level groups.

In the spring of 1994, the Su-
perintendent of Schools left the Ann
Arbor district. A strong source of en-
couragement for the potential of sys-
tems thinking/organizational learning
concepts and commitment to a continu-
ation of the related staff development
activities on a wide scale was lost. A
transition period to develop the support
of the new administration was neces-
sary.

A small group of teachers and
principals representing about four out
of the twenty elementary schools in
Ann Arbor have continued to work on
developing applications useful to their
settings. Representatives of this group
have participated in each of the annual
systems thinking conferences for edu-

organizational applications are occuring
in a variety of settings, including appli-
cations to a district-wide special educa-
tion/general education restructuring ef-
fort. Plans for the coming school year
are to continue the work currently in
progress—to work with volunteer teach-
ers to develop helpful curricular appli-
cations of systems thinking tools and to
use systems thinking and organizational
learning tools as appropriate in build-
ing level planning and learning pro-
cesses.

Quotations from Project Participants
Notable Results

* “We are still at a very early stage in

implementing these applications, so our
results are very limited. At this point

our experience has been limited to use
of several computer simulations and
behavior-over-time graphs. We have
used these with various groups of stu-
dents in second through fifth grades.

ings. | also believe that the same sense
of real learning that is observable in
classroom settings through use of “new”
tools is also present in staff meetings
and other organizational meetings where
the new tools are used.”

Individual Learning

« “If we are all born natural systems
thinkers, as many are fond of saying,
wouldn'’t it make sense to support and
nurture that kind of thinking from the
earliest ages, as opposed to saving it for
middle and high school?”

* “Young children can understand con-
cepts of systems thinking. They enjoy
building meaning from use of systems
thinking tools.”

e “Systems thinking tools can help
groups make their thinking more ex-
plicit and thus surface hidden issues.
Without surfacing these issues we can-
not have an accurate picture of our

cators and have met on a monthly basis Each group has been heterogeneous insystem. When we make plans with in-

in an informal study group. The great-
est concentration of efforts has taken
place at Angell School (during the 1990-
1994 time frame) and Lawton School
(during the 1994-1996 time frame).
Work has been motivated by experi-
ence with elementary aged students
leading to a belief that young children
are capable of the kind of thinking nec-

essary to understand key systems think-
ing concepts such as interconnected-

ness, circular causality, and behavior
over time.

During the 95-96 school year,

a renewed sense of excitement about

the potential for improved effective-

ness through meaningful application of
systems thinking and organizational
learning tools has occurred. Several
key events spurred this interest and
energy. They include support from The
Waters Foundation and workshops for

terms of academic performance. What
has struck me in each situation is the
high interest level of all of the students,
their ease in use of the tools, and their
facility in making logical interpretative
remarks relevant to the experience at
hand.”

» “Because these tools are new to ev-
eryone involved, atrue sense of inquiry
is present in a way that differs from
most other “learning activities” at
school. | have seen students remain
highly engaged for longer periods of
time than in other activities.”

* “We are also at arelatively early stage
in implementing organizational appli-

cations; however use of simple tools
such as stock/flow diagrams has made
thinking explicit in a way that has al-

lowed us to surface and begin to deal
with critical issues that had been bog-

administrators and teachers. While most ging us down without ever being named.

of the classroom applications are
occuring at Lawton School at this point,

A much wider group of people are be-
coming verbal participants in staff meet-

accurate pictures, we are almost cer-
tainly doomed to ineffective efforts.”

* “To develop the capacity to create
fundamental changes at the classroom,
school, and/or district level, several
kinds of support are critical:

a. Ongoing staff development
—From my experience this should in-
clude regular opportunities to work with
people learning the same concepts; pe-
riodic opportunities to network with
people working on similar initiatives in
differentschool/school districts; and
periodic consultation and/or mentoring
from those with greater experience or
expertise.

b. Easy accesstotools such as
computer software, telecommunica-
tions, books, etc.”

Challenges

* “The challenges were of two types:
financial and emotional. As a building

Ann Arbor Schoolscontinued on page2l
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A Connected View of HiStory,continued from page 6

plied in this unit and the rest of the
course is the appropriateness of their
view since history is really the study, as
one archeologist puts it so beautifully,
of “the people that blew it—the losers,
if you will.” History is the study of
failure at least at a very basic level. It's
fair to ask, what didn't these earlier
civilizations see that lead to their down-

fall? Systems Theory teaches us that a see this we keep doing what made us
system gives us warning signals before successful in the past, even when the

it fails. Did they ignore the warning
signs? Is Global Warming a warning

signal for us? In a very small unread-
able book,Survival of the Wisest,

The Future History term pa-
per, final course matrix, course evalua-

Johnas Sauk many years ago proposedtions and reading each others' views of
a simple thesis that those things that the future brings this to a close. The
lead to a society’s success on the way format gives the teacher and student a

up # would lead to its failure on the
way down\. | think he was saying we
fail to appreciate just how our success
alters our reality, and because we fail to

reality has changed.

Search for Leverage

students to use a conceptual perspec-
tive, rather than traditional methods.

This process can be repeated
wherever problems are presented in
which the independent variable is time.
Thus, each new topic becomes a poten-
tial leverage point where models can be
used to address the topic conceptually
before, or in parallel with more tradi-
tional treatments. The problems can be
modeled, expanded, and explained by
the students, significantly enhancing
their experiences and demonstrating
the relevance of mathematical study to
other disciplines.

Perhaps the most unusual
work done by the CC—-STADUS project
has been the work done in literature by
Tim Joy and a few others. The whole
idea of using systemsin literature seems
odd to some. However, the plot of a
book is essentially an interplay among
characters, in short, a system of interac-
tions. One of the things literature teach-
ers want students to do is analyze and
understand those interactions and the
motivations behind them. They want
students to write about them, and dis-
cuss them. The discussion part is the
difficult piece. Usually only a few stu-
dents are truly engaged. Dynamic mod-
els can provide a structure for generat-
ing those discussions and involving
more students.

POintSqontinued from page 6

Using very simple models,
Tim has pioneered work in which stu-
dents trace character development
through changes in specific traits. Us-
ing the authoring level of a STELLA

model, students are presented with a
succession of events and quotations

from the book. Students are asked to
adjust the level of the trait before the
model resumes. This adjustment is ac-
companied by written justification

based on passages in the text. In the

course of running the complete model,
students generate a graph of the

character’s behavior. These graphs are
displayed in class. Students then are

asked to explain or justify their inter-
pretations as displayed in their graphs.
The result is an animated, sometimes
passionate discussion. The potential for
that level of studentinvolvement serves
as a strong motivator for Literature

teachers. It provides enough leverage

to involve teachers. Additionally, the
“Savage Instincts/Lord of the Flies”

models introduce students to the use of
systems at a level that is accessible to

virtually everyone. Discussion and fur-
ther student modeling bring students
more fully into the understanding of
dynamic systems.

Ron Zaraza, Wilson HS, 1151 SW Ver-
mont, Portland OR 97219, USA
Diana Fisher, Franklin HS, 5405 SE

Woodward, Portland OR USA

lot of flexibility limited only by their
own imaginations.

Leslie Skillings, Jr., H. P. Baldwin High
School, 1650 Kaahumanu Ave.,
Wailuku, Maui, HI 96793

e-mail Iskillin@makani.k12.hi.usl

U pdateS. . cont. from page 2

Eighth graders use modeling
in a slightly different way in an inter-
disciplinary physics of motion unit with
science teacher Jim Trierweiler and
math teacher/mentor Rob Quaden.
Again starting with a hands-on experi-
ment and data-gathering, teams of stu-
dents roll cars down ramps to see how
far the cars go depending on the angle
of the ramp. They plot their data, write
an equation for the line, and make pre-
dictions for other angles.

This time, however, they take
their data to math class where they
actually build a STELLA computer
model of the system as a class to better
understand the behavior. Obviously, the
steeper the angle, the further the dis-
tance, but why? And what makes the
car stop, exactly? In modeling, there is
no room for fuzzy answers; the pieces
have to fit together. Back in science
class, how does this apply to other phys-
ics of motion experiments and to life?

Adding system dynamics to
these lessons has a surprising effect on
our students. The students asked better
questions, and many more of them.
And they seek the answers because
they want to know. The learning be-
comes more learner-centered, with the
teacher as a guide. That is an outcome
worth nurturing.

Debra Lyneis, lyneisd@cle.tiac.ret
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The Learning Potential of DysleXiCSontinued from page 4

the right meaning) or process it incor-

rectly (jumble the meaning up). What

defines dyslexics is that they incor-

rectly process a greater amount than
others do.

This amount, or percentage
processed incorrectly, is influenced by
their level of dyslexia, the coping skills
of the student, the amount of informa-
tion they are receiving (high levels of
arriving information likely will impact
their ability to process), and their frus-
tration. The goal of working with the
studentis to build his skills. But if there
is no concern as to the amount of
processable information given to a stu-
dent, he will be overwhelmed beyond
his skill level. Worse, if their stock of
frustration does build, the student will

find it difficult to improve their skill
level. More difficulty leads to more
frustration, which leads to more diffi-
culty. This can be a reinforcing loop—
a vicious cycle.

So, as a parent, what can you
do with this information? Well, being
fluentin the systems thinking language
and paradigm, you can take a model
similar to the one below and share it
with your child’s teachers. The use of
systems thinking modeling will not
cause your child’s dyslexia to cease
being a problem, but, working with the
teacher and school, you can build a
clearer understanding of the dynamics
at play in your child’s learning process.
This canimprove the potential for learn-
ing to occur for your child. Addition-

ally, you can develop some specific
action steps that can result in building
your child’s skills. Understanding and

using systems thinking concepts, theo-
ries, and tools can do all this.

James Rieley directs The Center for
Continuous Quality Improvement at
Milwaukee Area Technical College, and
works with organizations to help them

better understand how to become more
effective over time.

Chris Soderquist works for High Per-
formance Systems, Inc. and consults
with organizations on system dynamics
modeling using ithink.

Melissa Rieley is a high school junior
who is working to better understand
her dyslexia. O
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processing i
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administrator, | found it very difficult  tinued at even its slow pace. While we support and involvement of the central
to garner financial resources to keep were ultimately able to access some administration to being a small scale
this work in progess once the Superin- district resources, this took a great deal informal study group which had lim-
tendent who initiated this work left the of time and effort, and the expenditure ited support. It was difficult to maintain
school district. Just getting money to of many political chits. Without the the necessary focus to promote contin-
send people to summer conferences wasgenerous support of the Waters Foun- ued learning under those circumstances.
a major undertaking. | believed then, dation, our participation at educational Without the encouragement and sup-
and continue to believe now, that expo- network events would most likely have port of colleagues in the broader educa-
sure to the work of others engaged in ended last year.” tional network, | do not think our efforts
similar undertakings and the opportu- would have been sustained.”

nity to discuss problems and successeses “The emotional strain was one of

with those who have relevant experi- isolation. For those of us who had been ¢ “I believe the biggest challenge for
ence is one of the most powerful learn- involved from the beginning in efforts  the future will be to find the time to do
ing tools we have available to us. Had to learn about systems thinking, we the ongoing staff development that |
we been cut off from this resource | do went from being part of a large scale believe is required to lead to lasting,
not believe our work would have con- learning initiative which had the full fundamental change in ourinstructional
practices, the ways in which we design
programmatic structures, and the ways
in which we interact with one another.”
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