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Assimilation

Accommodation )
- Jean Piaget

Analytic Thinking

Systems Thinking

» Slice and dice approach
(divide and conquer)

 To understand basic elements of
something

( : What comprises water

How to organize CD collection

How a clock works

How much a car weigh)

» Underlying Assumption:

* The system stands still.

* Relationships and interactions between the
components are not important.

 Nothing changes in terms of the nature and
functions if some of components are taken
away from or added to the system

( ) ( )
* Break the system down into its « See the system in terms of the whole
components rather than parts or individual events

« Holistic approach
(Dividing a system is impossible)
 To sense how the parts work together,
which in result, influence the patterns
of behavior over time

(

» Underlying Assumption:

. All-star team not always the best
Dividing a big elephant in half for the two?
What about the speed and comfort of a car)

* The system moves and changes.

* One event influences another, even far away
from or long time after the first event.

« Definite changes in terms of the nature and
functions if some of components are taken
away from or added to the system.

* What’s happening around us depends on
where we stand in the system.




A discipline for seeing whole rather than seeing part

for seeing the structures that underlie complex situation
for discerning high from low leverage

A Framework for seeing interrelationships rather than individual components
for seeing patterns of change rather than static snapshots

A shift of mind from seeing parts to wholes (532 A}31)
from seeing people as helpless reactors to seeing them as active
participants in shaping their reality (3] &% A}3)
from reacting to the present to creating the future (X738 A}32)
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- A o) BASE FA 2 A AEo|}.
(Today’s problems come from yesterday’s solution)

- 4hg bk o 2 4o ® HEof 2o}
(The harder you push, the harder the system pushes back)

= o] U A 7F 27] Aell LA A A7 HA vebd
(Behavior grows better before it grows worse)

A HEAL £AE 7S Boloh. / wE Aol A2 ¢ =g,
(The easy way out usually leads back in) / (The faster is the slower)

FAEE RS RSS!
(The cure can be worse than the disease)



@ A28 A3 e] 104 59 (A1)
A3 AF A7kt TR AR Fhrte] dAE o] glx &

(Cause and effect are not closely related in time and space)

s 23 s 2 AAE 2% S AT 2 9L 2 BolA] e
(Small change can produce big results- but the areas of hlghest leverage are often
the least obvious)

= 2 27| E 2 v A F e H = 22 ohd

(Dividing an big elephant in half does not produce two small elephants)

AL M SE QL WS SE QA F XS BA & 9
(You can have a cake and eat it too- but not at once)

A AL 9] 5} oh)) uj ol o},

(The out world is not to blame)
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(The harder you push, the harder the system pushes back)

“Compensating Feedback™

When well-intentioned intervention call forth responses from the system that
offset the benefits of the intervention
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(Behavior grows better before it grows worse)
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(The easy way out usually leads back
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Beer Game, Group Modelling
>,

4Causa| loop diagram
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Simulation Engines: STELLA, Vensim, Powersim... 16
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® Divergence of know-how:
linear/continuous/sequential
uni-direction

2. o) Al 2%l AFaL17}
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rigogine,.

Nobel Prize(1977) winner

Unpredictable
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® Convergence of know-how

nonlinear/discontinuous/cq

)ncurrent

multiple direction
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< 595 23 2 (Lower the Water Ling)

« Ao =} A (events) 2 AAFL Bl Ale] ol zbel Bo)d),

E\Qan_ts

X

Eyggnt (What is happening?): BAtZzH el EFF
=

Patterns Patterns (What trends or patterns of events seem to be
T recurring?); =%% 1t A E3FE =4
Structures Structures (What are the structures that create that

T patterns?) : %% ntl= TH glo] o|F X1 Y&

Mental Models

mptions &

Mental Models : What are the visions which generate the
structures?: &5 EL2 7] T2 vl JF F24 3]
s .

- 2Rz g3 B} - 2RE 3 34 HER)
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1: Fire Fighting Story at Multiple Levels

At the event level, if a house in on fire, all we can do
IS react as quickly as possible to put the fire out. The
only mode of action that is appropriate and available is
to be reactive. If we reacted to fires only at the event
level, we would put all of our energy into fighting fires. -
and we would probably have a lot more fire stations
than we do more.

At the structure level, we begin asking questions like :”
are smoke detectors being used? What kinds of building
materials are less flammable? What safety features
reduce fatalities?”

Actions at this level can actually reduce the number and
severity of fires. Establishing the fire codes with
requirements such as automatic sprinkler system, fire proof
material and fire walls save lives by preventing fires.
Actions taken at this level are creative because they help
create a different future. Systemic structure includes not

As fire fighters, if we look at the problem at the

pattern level, we can begin to anticipate where fires
are more likely to occur. We are able to be adaptive by
locating more fire stations in those areas, and staffing
them accordingly. Because the stations are a lot closer,
we can be more effective at putting out fires by getting
them sooner. Being adaptive allows us to be more
effective fire fighters, but it does nothing to reduce the
actual occurrence of fire.

Where does systemic structure come from? They are
usually a reflection of a shared vision of what is valued
and desired. In the case of fire fighting, the new
structures such as fire codes were born out of a shared
value of the importance of protecting human lives, and
of living and working in the safe buildings. At the level
of shared vision, our action can be generative, to bring
something into being that did not exist before. At the
shared vision level, we begin asking questions like * what
is the role of the fire fighting function in this

only the organizational structure and physical buildings but
also the people’s mental models and habits as well.

community? What are the tradeoffs we are willing to
make as a community between the resources devoted to
fire fighting compared to other things?

33



3. Al&¥l o= o 2A =7}

2: Emergency Room Story

At the event level, the doctors and nurses must act fast
to treat the most seriously injured, while the others
wait their turn. Patients are diagnosed, treated and then
released. ER reveals the limitations, however, of the
event oriented response. ER treatment offers
maximal leverage to affect the present situation
with each patient, but it provides very little leverage
for changing the future.

At the structure level, we can begin to explore why
certain regions have an increased need for ER.

We may discover that 40 % of the ER admissions are
children’s poisoning, because a large community can
not read English and all warning labels are printed
in English. By redrawing the boundary of ER issue to
include the community, we can take actions that will
change the inflow of patients.

If we go down one level and examine ER use from the
pattern level, we may discover that certain areas of a
city seem to have higher ER needs. We may try an
adaptive response and increase ER capacity in those
regions. If diversion rates are high, we can also find out
where the ambulances are being diverted from and try
to enhance capacity there.

At the shared vision level, we may want to explore
guestions * what is our shared vision of the role of
our health care system plays in our lives?” Perhaps
the resources that are going into ER could be better
utilized elsewhere, such as community education and
prevention programs.

The basic message of the “Levels of Understanding’ diagram is the importance of recognizing the level at which
you are operating, and evaluating whether or not it provides the highest leverage for that situation.

Each level offers different opportunities for high leverage action, but they also have their limits. The challenge
IS to choose the appropriate response for the immediate situation and find ways to change the future occurrence

of those events
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@ A 7HE o2 4ol 4 ulel BeR(Different Look at Time)
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(Ferreting out Delays)

7} hekr] AR A7k 2 o] A,
e Eo 2R Al 35S 224 A,
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Actual Water Temperature

Current Water Desired Water
Temperature Temperature
b p DeS|red Water
U \Temperature
Shower Tap Temperature
Setting Gap
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<vl=> FAALe] &3 #E] (Push)
<QEY X 7kA] A 9] &= (Pull) 37



Order Size

A Bull-whip Effects
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9} o] A zZ}sle}(Thinking like a Bathtub)

o A 22¥l A Q@ 255 A FF(stock, level)H 2} 5 F(flow, rate)H 3=
Tsle] o] =7+ A FAAE A Z}s}eE).
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inflow
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outflow
——
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(Simulating Hamlet in the Classroom)

- By Pamela Hopkins, Desert View High School, Tucson, Arizona

Case of learning by playing

Botivation to avengs
=" LigiT0, 1: Mothation to avangs 2: Claudius % 0l Eﬂunnn:j/l’]
ncrease
E‘T 1: 0000 2 2 2 — 2
() ' g: 1.0 1

10553 / '
L _ﬁ,//
pa

1: 25000
2: 0,50
3: 50,00

—= j ) — /,/jf'#/
5 i W i Evidenca 4 I £.00 ,-'_F":- I~
Evidenca Rov Sgtion Agng P = iyt Ap— F= .

= Cppurnnry toact ' o .00 12.00 18,00 24.00

~__ o

Scuna

Figure 4: Other vanables from the summlaton m Figure 3.
gure o . il .
Figure 1: Diagam of the Hamlet model foousing on the showing tha a-:mm‘.;la_.-m-:"nt_da_.uagmg evidence, Hamlet's srowing
sorummilation of evidence in olot events that mereass Hamlat's motrvation to avenge his father's death, and Clandims’s “hifs line”™,
motivation to avenge the death of his father and kall Clandius. which drops to zero at lus death.
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AS AT SD Aw HE 3 w27t 243 CLDE 2L 97| 5%

E}t}.

el (A") & 87 A I} (required performance)ﬁ} A A A 7} (actual performance)gl
°] (performance shortfall) 7} 29 E45 1 93 | £H9KL 9 717 A=
1S Ao|gty FAs) )= 471] T S FxEzF UrE}Uer
A= Aoy, 238 A 2T F 9 X FES AANZ W B T
A5 7] W ol Aolt).

o] 52 8 7 A F(required performance) &5 24 7}ex| B} 23|89 «9A
$& =7 F+ 7 (stretch factorE Wkd) o] F-7] F-ojo) A= oln] E-w 9}

A A el xpol7 Y I wbF o] 22 % ¥ @ (effort required) 7} ©] AR 2,
]“ AxA o2 FH Y2 57] (employee motivation) & A slo] B8 A
& (employee effort) & 73313t o =3 A A A3} (actual performance) © 5o 2

R olgtal F733kct.
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3. Al&¥l o= o 2A =7}

#d o @ 9 (BY) L X YT B4 ARE ] a7A 9} A S22
o] (performance shortfall) 7} A= 24 7}5A (perceived likelihood of success)
o] 3HA| S 7| A H o] 23|28 YL =] (employee motivation) ol
285 YA 3, 1 2F3E $999 5% 24 =9 (employee effort) & #]
kA A A A A 2 (actual performance) &= ©] A 32 Ao|gtal F33tc).

RE AL TPt F YL, Tedut, AA At o F Aol JFE F
Aolek vl AL o] s k. &, A A} 2 F AAE 2 sl
Jo] )Zste] aF At QA £FoF o A 249 Folgt ¥
972 7o) 53 3ict.

iy
lo

47



o1 4o Mg ENE chel Bl FahAe.
1) 7 == 9l o o] Aol FAsE 7] AAANEE iR ZI A 1
ol & =9 3 L.
2) A" e FA(FH o] B A5 0 2 f3-3vhe AU A Z: Rise to the
Challenge) & EWE 7 g7} 23 AR =5 334 L.
3) BE O FA(F9L A =] &3 WA 7|3 A ZH Az
Frustration) = EdiE 7 dig]7} 243 AIAANEE
4) A, B9 42 0| & Azl 7 A FE dertglernz 7t g 4
S uled 3 B3 A AR £ F #A A 2 o, 8T A F(required performance) 2}
A A A 2} (actual performance) &= &AW 57} o el =) X Yol EA) 3=
WAHERE 7S A,
% 2y B A (link) 2k 7= (loop) &) 5744 & WEA] veRd 7.
 S1E: | F S AR == A€ I BE O F4 o] vk = 2709 F=(‘Rise
to the Challenge’, ‘Frustration’)2} 87 A I} (required performance)&} A A A3 3}
(actual performance)E WAHEE 7F3te] u}E 17 2] F3 (‘Raise the Goal')
3 2% 3o FEE 7YE R
5) A¥ 3 Be e F7o] uked =l 271 ¢] F=(“Rise to the Challenge’, ‘Frustration’)
Z o Aol A o Fr} A e FLE A4 2R oA 2.
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