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Outline for this talk:Outline for this talk:

 Introducing ExposéIntroducing Exposé
 The rule of threeThe rule of three
 The structural componentThe structural component
 What does Exposé offerWhat does Exposé offer
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Introducing ExposéIntroducing Exposé

 Exposé is an add-in to Microsoft Excel thatExposé is an add-in to Microsoft Excel that
brings systems thinking capabilities to thebrings systems thinking capabilities to the
spreadsheet.spreadsheet.

MS Excel Exposé

Spreadsheet
for dealing
with
numbers

Graphical
environment
for
visualization of
the structure
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Introducing ExposéIntroducing Exposé



6/8/046/8/04 55

FrameworkFramework

 The Rule of Three:The Rule of Three:
Every topic should be presentedEvery topic should be presented
geometrically, numerically, and algebraicallygeometrically, numerically, and algebraically

Graphic

Symbolic Numeric

(Hughes-Hallett, Gleason, et al, Harvard Calculus Consortium, Calculus)
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FrameworkFramework

 New emphasis from the calculus reformNew emphasis from the calculus reform
movementmovement

 Attempt to balance studentsAttempt to balance students’’ abilities to abilities to
use and interrelate information inuse and interrelate information in
numerical, graphical, and symbolic formnumerical, graphical, and symbolic form
with similar facilitywith similar facility

 Facility with all pathways givesFacility with all pathways gives
opportunity for fuller understanding ofopportunity for fuller understanding of
concept studiedconcept studied
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Example: LinesExample: Lines

 symbolic      numericsymbolic      numeric

 numeric       symbolicnumeric       symbolic

 graphic       numericgraphic       numeric

 Evaluate function forEvaluate function for
particular values ofparticular values of
the variable.the variable.

 Calculate equation ofCalculate equation of
a line from twoa line from two
points.points.

 Identify coordinatesIdentify coordinates
on a graph.on a graph.
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Example: LinesExample: Lines

 numeric     graphicnumeric     graphic

 symbolic      graphicsymbolic      graphic

 graphic      symbolicgraphic      symbolic

 Plot points to form aPlot points to form a
graph.graph.

 Graph line.Graph line.

 Determine equationDetermine equation
from graph.from graph.
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The HypothesisThe Hypothesis

 In many cases, it would be useful to useIn many cases, it would be useful to use
systems thinking to extend the Rule of Three tosystems thinking to extend the Rule of Three to
the Rule of Four: present topics numerically,the Rule of Four: present topics numerically,
graphically, symbolically, and graphically, symbolically, and structurallystructurally..

Structure

Symbolic Numeric

Graphic
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Rule of FourRule of Four

 Structure MattersStructure Matters

–– Because it influences behavior (Graph)Because it influences behavior (Graph)
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Example: Saving AccountExample: Saving Account

 SymbolicSymbolic
S (t) = S(t-1) + D(t) S (t) = S(t-1) + D(t) –– W(t-1) W(t-1)

S: SavingsS: Savings
D: DepositsD: Deposits
W: WithdrawalsW: Withdrawals
T: MonthsT: Months
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Example: Saving AccountExample: Saving Account

 NumericNumeric
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Example: Saving AccountExample: Saving Account

 StructureStructure
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Example: Saving AccountExample: Saving Account

 GraphGraph
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The structural componentThe structural component

can shed light on questions like:can shed light on questions like:
 What would happen to your saving account ifWhat would happen to your saving account if

your deposits decreases?your deposits decreases?
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The structural componentThe structural component

can shed light on questions like:can shed light on questions like:
 What would happen to your saving account ifWhat would happen to your saving account if

your withdrawals increases?your withdrawals increases?
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The structural componentThe structural component

 Offers an even more robustOffers an even more robust
understanding of the concept as it givesunderstanding of the concept as it gives
students another way to visualize andstudents another way to visualize and
understand linesunderstand lines
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The Rule of FourThe Rule of Four

 Can extend this idea to other concepts,Can extend this idea to other concepts,
for example the study of exponentialfor example the study of exponential
functions:functions:

Example: Savings and interestExample: Savings and interest
S(t) = S(t-1) + Int(t-1)S(t) = S(t-1) + Int(t-1)
Int(t) = i * S(t)Int(t) = i * S(t)
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Example: Savings and interestExample: Savings and interest
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What does Exposé offer?What does Exposé offer?

 Tree diagrams of precedenceTree diagrams of precedence
 Tree diagrams of causal driversTree diagrams of causal drivers
 Feedback loopsFeedback loops
 Intensifying stocks and dynamic variablesIntensifying stocks and dynamic variables
 Polarity of the linksPolarity of the links
 Sliders for sensitivity analysisSliders for sensitivity analysis
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The Rule of FourThe Rule of Four

 Just as computer algebra systems (CAS),Just as computer algebra systems (CAS),
graphing calculators, and spreadsheets,graphing calculators, and spreadsheets,
have enhanced the richness of thehave enhanced the richness of the
bidirectional pathways of the Rule ofbidirectional pathways of the Rule of
Three, Exposé can help to bring theThree, Exposé can help to bring the
fourth component for betterfourth component for better
understanding.understanding.


