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Common Problem Pedagogy (CPP)

The goal is to have teams develop cross Focus:
disciplinary perspectives, that adds * Interdisciplinary teamwork

important dimensions to their effort. +  Problem-solving
» Applied/experiential learning
e Socially conscience
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Connection between art and science

bird population

CAN WE STOP THE INEVITABLE EXTINCTION
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Student Project: Impact of organo-chlorides on birds of prey
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Planning and organization

QOur constraint:

* Asynchronous communication

Our solution:

» Division of work process

* Primary communication through Blackboard

* Exchange of data in technical reports

Students collaborating in the sole person-to-person meeting.



. . ConISH
Timeline

* March 1 - Design students list areas of social/environmental concern

« March 15 - Preference for topical areas due

* March 25 - Identification of four articles

« March 29 — Definition of four specific questions
» April 3 - Selection of specific question Physics students
* April 5- Development of the numerical model

* April 15— Report on numerical model
* April 21 -Data available to Design Students

* April 22- Begin working with data: Lecture, Group Activity

* May 8- Final Project Due: Common Problem Project Presentations

* May 9-17 - Project Exhibition: Dowd Hallway Gallery
Design students




Conisnd
Concept development

Modeling of social &
environmental issues

Dr. Eric Edlund
March 4, 2019




Concept development

Our list of high-level topics to consider

* Immigration * College debt

* Food supply » Endangered species
» Forest management » Political partisanship
* Poverty » World population

« Air/water pollution » Ozone layer




Concept development

Need to move from high-level issue to
narrowed topic to focused question

» 3 levels of specification -> 2 levels of refinement

High-level Narrowed
Issue Topic

Evaluate:
Is our model a good

representation of
reality?




Concept development

In recent news

https://www.nytimes.com/2019/02/28/climate/fish-climate-change. html

The World Is Losing Fish to Eat
as Oceans Warm, Study Finds

Cortlan

“Fish make up 17 percent of the
global population’s intake of
protein, and as much as 70 percent
for people living in some coastal and

island countries, according to the
Food and Agriculture Organization of

the United Nations.”

“Warm areas fared even worse when
they were overfished. The
researchers suggested that
overfishing made fish even more
vulnerable to temperature changes
by hurting their ability to reproduce
and damaging the ecosystem.”



Concept development

Example: brainstorming for sustainability

Phase 2: Generate a specific question for each well-defined issue.

* How do variations in wind affect the price of electricity?

How does a carbon tax that depends on the average annual global temperature
affect economic growth?

How does the use of a limited food resource affect population growth?

How does the implementation of police suppression of riots affect the long-term
tendency of a population to revolt?

How does the number of vacation houses affect one’s happiness?




Creating a model
The story of the fish and the fisher-people:

4y L (B, o5

dt fish Tfish P;chlllx fish humans

d 1 P humans

—P = l-—«a P

dt humans Thumans ( Pfish humans
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Creating a model
The story of the fish and the fisher-people:

4y L (B, o5
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Creating a model
The story of the fish and the fisher-people:

4y L (B, o5

dt fish Tfish P;chlllx fish humans

d 1 P humans

—P = l-—«a P

dt humans Thumans ( Pfish humans

Equilibrium Collapse

—_— 10 p—

Cortl

SUNY

all



Creating a model

The story of the fish and the fisher-people:

4y L (B, o5

dt fish Tfish P;chlllx fish humans

d 1 P humans

—P = l-—«a P

dt humans Thumans ( Pfish humans

Equilibrium Collapse

—_— 10 p—

Oscillations
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Organo-chlorides & birds
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Organo-chlorides & birds
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2 61 for J in range(Nmodel): for 4 in range(1,Nt):

- 62 o= C[§,1] - keM(§,i-1)

4 This code models the population of birds of prey in response to environmental 63 123 Wij, 1) = Wiy, 1-1) + ow

5 pollutants in the form of organo-chloride pesiticides that affect bird birth 64 124

6 rates (shell fragility) through the indirect route of water -> fish 65 125

7 toxification. 66 tl = 50 12¢ tau = GsNdays

N 67 t2 = 110 127 for 4 in range(1,Nt):

9 68 t3 = 181 128 dF = le-3wW(j,1] =~ (1.9/tau) = Flj,1-1)
10 import numpy as np 69 t4 = Ndays 29 Flj.,4] = F[j,1-1] « oF
11 import matplotlib.pyplot as plt ‘:‘,' tanps. = ap. 2eros (iinys) ,:'.'
- from scipy.signal import savgol_filter as sfilt temp@lt1:t2] = (tit1:t2] - tit1])/(t[t2] - tlt1]) 32 tau = 12eNdays

2 73 temp@[t2:t3] = 1.0 133 for 1 in range(1,Nt):
1% 74 temp@[t3:td] = temp(t3-2:0:-1) 34 dB = le-3eF[j,1] -~ (1.9/tau) » B[j,i-1]
16 win = 41 135 Blj,i] = B[j,i-1] + a8

17 76 ply = 1 36
18 Ndays = 360 77 temp® = np.abs{sfilt(temp®, win, ply)) 137

19 78 temp@ = np.abs(sfilt(temp®, win, ply)) 38 :wd‘- S-Ndays“ s

19 79 139 or 1 in range(1,Nt):
2¢ dt = 1.0/Ndays 80 temp = np.zeros(Nt) 14¢ taub = 1e9
tsim = 100 81 for 1 in range(tsim): 141 if Bl§,1-1) < Berit:

~— 82 temp[isNdays: (i+1)sNdays] = temp® 142 taub = 2.0 » N?.yi -[ncrn)/ (Berit -IBI),llll ‘ "
- 83 43 dP = (1.8/taub) = (1 - P[j,i-11/Pmax) » P[j,1-1] ~ (1.0/taud)eP[j,1i-1]
t = np.arange(9®,tsim, dt) Sa S48 PU 4] = PLJ.5-1] + op ] ) 1
£ RS | 5
26 Nt = len(t) 86 if § == 0: :!
>8 ¥ A(- 37-3 147
88 Cli,:) = A=t 143
29 Nmodel = S e 3o - 45

e %0 150 pu.nau:e:) ) [ n

. 91 if j == 1 51 plt.plot(ti0:Ndays]«365.0, temp[9:Ndays

:A‘ P = np.zeros( [Nmodel,Nt)) 92 1A[. 17_2 p:t.x{i.:‘,.‘%S;

e 93 Cl),:) = A » temp 153 plt.ylinm(0,1.2

{- 8 = np.zeros( [Nmodel ,Nt]) 94 4 p{t.xlabel{‘um (days]*)

. 9% 155 plt.ylabel('daily chemical usage [a.u.]')
j't C = np.zeros( [Nmodel,Nt]) 9¢ if § == 2: 156 plt.savefig('daily.png')

97 A = 2e-2 187
:‘w = np.zeros( [Nmodel,Nt]) 98 Cli,:) = A » temp 158 i
39 59 .

4OF = np.zeros( [Nmodel ,Nt]) . 160 "’o: ,‘2:r$£,igc(m.1)
": Af § == 3 161 plt.plot(t, wij,:])
pe- A= de-2 162 plt.xlabel('time [years]')
"" Cl1,:) = A » temp 163 plt.ylabel( 'water pesticide concentration [ppm]‘)
44 164 plt.xlin(9,100)
45 165 plt.ylim(0,100)
A6 PO = le4d 166 plt.savefig('water-chemical.png')
47 Af § == 4: 167
48 A = 6e-2 168
45 Pmax = 1e5 Clj,:] = A » temp 169 plt.figure()

50 @ for j in range(Nmodel):
1 plt.plot{t,Fl],:])

2C0 = 0.0 2 plt.xlabel('time [years]')

53 173 plt.ylabel (' fish pesticide cencentration [ppm]')
54 174 plt.xlim(0,100)

55 Berit = 400 Ply,e) = PO plt.ylin(0,200)

56 plt.savefig(' fish=chemical.png')
57 k = 4¢-4

58 Ferit = 100




Organo-chlorides & birds
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The Common Problem Project

Question: Ar what levels of orpano-chlorides do they become dangerows o fish-eating berds?

1) Thus progect focuses on the effects of organo-chlondes on fish-eatng berds. and more
specafically, the amount of crgano-chlondes that couldd be consumed before reactung » dangerous
Bevel Orpano-chlondes are commnon :n pesticades, tnsecticades, sod savulators. When water
runoff from farms and businesses goes into streams and lakes it pets absorbed by the fish and 1
Beld 1 body tissnes or crgans. Most fish can withetand so socredible smount of soxans, but the
berds that prey cn them can not. When too many toxins are consumed the burds eggs are thinned
camang thems 10 break and thewr population to decrease Thas grogect illustrates the effect the use
of pesticades has on fish-cateng bards hives

2) The brggest 1ssue 11 s grogect 1 clealy the amount of cegano-chlorsdes present 1o natural
water sources, whsch then effects the fish e burds, and evenmally the eggs of the birds—thus
dechning the populatson. Creating 2 law that would linut the amount of pestacade use or creatmg
a better system 10 direct the drunage of water 1o avord natural water sources would both
drastically smprove the the lxfe of the fish and berds = the envircament

3) Thus progect has a lot of vanables, as an ecosystem 15 50 interconnected. The usage of organe
chlorides has a effect co the pesticade concentration in water with & posstive relationslup As
the amount of cegano-chiondes used m fanms incyeases, the concentration i the water mcreases
Thas then causes the amount of concentration of toxins in the fich to morease! More pesticades
m the water. more pesticades m the fish. The mncrease of toxins n the fish increases the amouat of
toxins that are in the birds. The moce fish that the burds eat, the more toxins that are kept
thewr bodies. With this, the lugher amount of toxins 1 a bird, the more thin their shells become
when pving buth Amount of toxms and weakness of shells have a &sect comrelation, s the
amount of 1oxins mcrease, the shells become Qunner and Guaner eventually besng smasked
before buth. Lastly, the amount of shells smashed and babees kalled obnicusly decreases the
amount of birds that survive, dechiung the population

Technical Report:
The report starts by stating the central question:

At what levels do organo-chlorides become
dangerous to fish-eating birds?

Then provides further context and a description of
the series of connections between agricultural use
of organo-chlorides and build-up in birds of prey.

Cortl
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The Common Problem Project
Question: Ar what levels of orpano-chlorides do they become dangerows o fish-eating berds?

1) Thus progect focuses on the effects of organo-chlondes on fish-eatng berds. and more
specafically, the amount of crgano-chlondes that couldd be consumed before reactung » dangerous
Bevel Orpaso-chlondes are commnon m pestacades, msecticades, sod muulstors. When water
runoff from farms and businesses goes nto streams and lakes it pets absorbed by the fish and »
Beld 1 body tissnes or crgans. Most fish can withetand so socredible smount of soxans, but the
berds that prey oo them can not. When 100 many toxins are consumed the burds egps are thunned
cassng thems 10 break and thew population to decrease Thas project illustrnies the effect the use
of pesticades has on fish-eatmg bards Lives

2) The brggest 1ssue 11 s grogect 1 clealy the amount of cegano-chlorsdes present 1o natural
water sources, whsch then effects the fish e burds, and evenmally the eggs of the birds—thus
dechning the populatson. Creating 2 law that would linut the amount of pestacade use or creatmg
a better system 10 direct the drunage of water 1o avord natural water sources would both
drastically smprove the the life of the fish and berds m the esviroament

3) Thus progect has a lot of vanables, as an ecosystem is 50 interconnected. The usage of organe
chiorides has 2 effect cu the pesticade concentration in water with a posstive relationslup As
the amount of cegano-chiondes used m farms incyeases, the concentration i the water mcreases
Thas then causes the amount of comcentration of toxins in the fish to mcrease! More pesticades
m the water. more pesticades m the fish. The mncrease of toxins n the fish increases the amouat of
toxins that are in the birds. The moce fish that the buds eat, the more toxins that are kept
thewr bodhes. With thus, the hugher amount of toxins i a bird, the more thin their shells become
when pving buth Amount of toxms and weakness of shells have a &sect comrelation, s the
amount of 1oxins mcrease, the shells become Qunner and Guaner eventually besng smasked
before buth. Lastly, the amount of shells smashed and batees kalled obvicusly decreases the
amount of birds that survive, dechiung the population

Technical Report:
The report starts by stating the central question:

At what levels do organo-chlorides become
dangerous to fish-eating birds?

Then provides further context and a description of
the series of connections between agricultural use
of organo-chlorides and build-up in birds of prey.

The report then sets the framework for the modeling:

Creating a law that would limit the amount of
pesticide use or create a better system to direct
the drainage of water to avoid natural water
sources would both drastically improve the life of
the fish and birds in the environment.
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Thus graph shows the relaticushap between tune and water pesticade concentration. Thas shows &
years po cn the amount of pesticides steadily mcrease. They eventually flatten out, as the amount of
pesticades cannct fullly replace a lake or bag body of water, as soene will satuzally wand ashore and
be taken out by other elemnents. It has & staur-bike trend 10 represent the ssnoust of pestacades
entering the water each year, whach fluctuates with the seasoms as shown i the graph before
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Thus graph sumularly shadows the previous graph, s Ge concentraticn of pesticades m the water
mcrease, saturally the amount of kocns 1 the Sab also merease. However #t does not Bave a
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Thas praph agam is derectly connected 10 the previous praph, as e amount of concentranon of
toxins i the fish increases, the move that goes meo the burds bodies. As seen 1 the graph, as the
bards consume more fish they have hagher rates of toxsns in thesr bodses as the fish, for the fish
are measwed on how muach is in their system and the birds have mmitgle fish in their system.
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Thas graph shows the ovenall effects of the use of organo-chlondes ca the population of fish-
eating buds. Thas graph 15 what means the most in the project, as the population sharply starts
10 declne. As the burds coutinue 1o eat the fish with the toxns it adds up in thewr bodves, which
affects the thanness of thew eggs and the lives of thew chuldren. As shown, the first few years
seem 10 be smaffected, but as the egps coutinme 1o get smashed and not hatch it not caly affects
that sodvadual bard, but all of the burds that could ve been descendants as well Thas 1 shown
by the sharp dechne when the population of the burds starts low and the lack of mchoe for all
prodictions. The affect of cegaso-chlondes on birds t5 shown as clearly detrmental i fas
ol

BENERE

5. With thes data there ase two opposing views that the mformation can be svolved i There's
an envronmestalist standpomt, whach would concerns the amount of berds that are dymg from
| causes. The popul decline of fish-eating burds doesn't just happen m cee specific

area, but 15 seen all around the US. and in vanous other countries. The decline of the burds not
ouly is a danger to them, bt also the ecosystem around them as there are much less predators of
the fish and prey for other anumals. To Belp Gx this stuation, would be 1o control the runoff of
the cepamo-chlondes and ensure sone entered sy satural water sousce, or 10 create & pesticade
that will be nos-tosc 10 the birds. The latter would be munch harder to accomplh, 50 the most
realistie soluson would be 10 create & wary 10 dispose of the runoff. or to ket the asnoust of
pesticade usage, 5o although i would sall have effects, they would be munch smaller

However, hauting the use of pesticsdes would affect farmers greatly By limsting thesr use, 1t
would be most likely that Jess of their crops would survive, giving them less mooey and puthag
them. in more of an ecomonsc hardshup Although the pesticides ase barmung fish and berds, it 15
more bepeficial for the farmers and businesses 1o contumme to use pesticades to support thesr own
Iifestyle

Overall, [ beleve the majonty of people would side with the esnvwosmnental asgument with
s information, the people drectly mvolved with the uie of pesticades would hold an opposng

poutica




Organo-chlorides & birds

The report concludes with the most important
graph that shows the culminating effects of
organo-chlorides on a bird-of-prey population for
different levels of usage.

... there are two opposing views...

There’s the environmental standpoint, which
concerns the number of birds that are dying
from unnatural causes...

However, limiting the use of pesticides would
affect farmers greatly...

Cortl
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Thas graph shows the ovenall effects of the use of organo-chlondes ca the population of fish-
eating burds. Thas praph is what means the most in the progect, as the population shasply starts
10 decline. As the burds contmse 0 eat the fish with the toxms it adds up n thewr bodees, whuch
affects the thanness of thew egps and the lives of thew cluldren. As shown, the first few yeans
seem 10 be smaffected, but as the egps continme o get smashed and not hatch it not caly affects
that sndivadual burd, bet all of the burds that could ve been descendants as well. Thas s shown
by the sharp declme whes e population of the burds starts low sad the lack of mnckioe for all
predictions. The affect of ceganmo-chlondes on bieds 15 thown a3 clearly detramental i Bas
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5. With thas data there ase two opposing views that the sformation can be mvolved m There's
an environmestalist standposnt, whach would concerns the amount of burds that are dymg from
unnatural causes. The population decline of fish-eating burds doesn't just happen m coe specific
area, but 15 seen all around the U S. and in vancus other countries. The declne of the burds not
ouly 1s a danger to them, but also the ecosystem around them as there are much Jess predators of
the fisk and prey for other ammals. To belp Gx this stuation, would be 10 control the runafY of
the crgano-chlondes and enstire sone entered auy satural waler sousce, or 10 create 3 pesticade
that will be nom-toxse 10 the buds The latter would be suuch harder 10 accomplaah, 50 the mont
realistic soluton would be 10 create & Wiy 10 dispose of the runofl, o 1o Bt the amnoust of
pesticade usage, so although it would sl have effects, they would be much smaller

However, hasting the use of pesticsdes would affect farmers greatly. By Lmsting thesr use, it
would be most likely that Jess of their crops would survive, giving them less mooey and putting
them. in more of an economec hardshep Although the pesticides ase harmung fish and berds, ot 1
more bepeficial for the farmers and businesses 10 contanme to use pesticides to support thewr own
lifestyle

Overall, [ beleve the majonity of people would side with the esnvwommnental arpument with
fhus nformation, the people &sectly mvolved with the wie of pesticades wouldd bold an oppoung
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Linear visual narrative structure Cortlan
for time-based media model

Who, Where, What?

Where and when does the plot take place — Tone
Who are the protagonist and antagonist? — Tension
What is at stake? — Value

Tension

>
Beginning:  Rising Climax Falling End:
Exposition  Action Action Resolution

—Chronological events in the...

Freytag pyramid, a technique of the five step dramatic structure



Single image narrative model
Tension is creatipposing worlds

The world
that could
be

Exposition Climax Resolution

Action Action

(ortland



Design process

DESIGN THINKING

[ A S A A AN

Design students brainstorming in class

SUNY
(ortlan

Data Generation

Data Analysis

l

Information (interpretative data)
Concept Development

l

Infographics (visualized data)
Telling the story of the data
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Organo-chlorides & birds

CAN WE STOP THE INEVITABLE EXTINCTION

OF FISH-EATING BIRDS?
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Thus praph shows the overall effects of e use of crgano-chlondes ca the population of fish.
eating buds. Thes praph 15 what means the most i the progect. as the population sharply starts
0 declme. As the burds contumse 1o eat the fish with the toxmns ot adds vp m their bodes, which L Dassee “‘ ¢
affects Ge thinsess of they egps and the kves of thesr chuldven As shown, B first few yeans
seem 10 be unafected, but as e eggs continue 10 pet smahed and no¢ hatch 1t sot caly affects
e indevidual berd bt alll of the berds that could ve been descendanty as well This i shows
by @ sharp decline when the population of the Yerds starts low and e lack of mxhine for all
prodcticas. The affect of crgano-chlondes on burds 1 shown as clessly detramental i thas

naph

5. With this data theve are two oppostng views that She mformanon can be tuvolved = There's
an eovwoamentalist standpoent, whsch would concerss the amount of buds that are dymg from
umnatural cames. The populstice dechine of fish-enting basds doesa 't just happen = coe specafic
srea, but 13 soen all wowmd @e US and = vanous other coumtries. The deckne of the burds not
caly 1 a danger 10 e, bt alio Be ecovyviem around Seus aa there sre ek less predaton of
the fish and pery for ooy anamal To belp fix 821 utaticn. wosld be 8 conol the rmoff of
the crpamo-chlondes and emstre none eutered any satural water source, of t create 3 pestiaide
that mill be son 4o 1o the bads. The latter would be much harder 10 accomplish, 30 Se most
realistic solution would be 10 create 3 way $o dispose of the rumoff. or to kst the amount of
pesticide ssage. 50 albough # would sall have effects, they would be omch saller

However. houting the wse of pesticides would afSect farmers greatly By lunstng thewr wse. it
would be most likely that less of @ewr crops would survive, prang them less money and pumag
them. 1 more of s econcauc hardshup Although the pestacades ase harmung fish and buds, o
move beneficial for B farmers and businesses 10 Contmue 10 Use pesticides 10 Suppont Sesr owa
lifestyle

Overall 1bebeve the mucesty of pecple would ude with e enymotmmental s pumers with
s informanon, the people derectly mvolved with e use of pesacedes would hold an opposng
posthion

Student projects
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SOLUTION

Student projects
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Student projects

A FUTURE ONLY
POSSIBLE WITH
CHANGE.

If our emissions continue to
increase, shellfish will be extinct
in about 100 years.

This results in a decrease

of the fish population,

= negatively affecting
over 1 billion people in

countries around tro world.
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How the World Population changes in response to wealth?

$106 104 00

SS2000

Averaos
$2560.00

ge\Wage: Birth Rate Death Rate:

Madagascar,

Key 1,000 Pecple 1,000 People < 1,000 Pecple

Student projects

Pl Population

7 BRARARAAEAS growth is
ARAAAARARAAR . .

enge tsema: $106,140 inevitable,
et but for the
3 sake of our

2ARRRAARAAAS 1d’
AAAAAALA NORWAY $75,990 wor S
AT Ea—_—: e resources

and living

conditions, we
must slow it
down.

4244284280444
AAARAAAA

Mo(
low

4444444
&4

Rapidly e
increasing pamas
population is

due to lack of

444
déd

DEMOCRATK REPUSLC OF CONOO
Avesgge veove $460

fundi S48 444,
unding to Basaasssans’
heohhcore AAASAAAARZ
and proper

sex education 22888888884

: BiaAARAAAAAS

in poor AAARAAAAAAS

nations. . g e $400

Key : sa & o2

Cortl

SUNY

dall



Cortlan
What Will Be Left? sy mmsemmmeemnee HOW FAP Wll WE GO?

nm.u—-,nh..uak-hﬁ.-_-uuau.mt«.m
M-.--.Ji--.-.—- duasiarssion an (o ¥ne Avasae Gar Parart srd grastly sHeste
e phe o base manrfarmng s laed e o qu'eh duplebion of
...B....d..w.n._-..---b....u_ﬂ...cu..——..t-..—._..u.-
rrash of mar rmsmamsas e e sm—————

ZO ./ m.‘&—-qh-.—ku—-mb—n-—-&r&w
hl-.nﬂ--l—-—.,‘-g.h—u——‘uﬁl—

L

wh-h‘-.ni.“l-&-——,.—‘h—-\—d
10 d——n-—n—.-.nhu‘-“u—--n—nl—h i ' Huaeg 30 of Vo
wundd ba Vae et [dusl ay of farm g o the reivfuraet - - . - Eatoforast varvad ote

G._A..........a........' A I S W
-l ranarwas aee darmage te Vae sree, e

dapleatad ord bosaan Caing
.

20% 30%

Witk 20 and JOW Farve g, Vaars la o sbuup dusdo (o dhe

#F snabar duhan wat of @ bofere
Albaugh the squrfur ail wonm.
Wlwasinr e rasnssch rhe th

Student projects



(ortland

Exhibition

CONNECTIONS

COr_mE_t;‘noqs —1

™

A ,,/ A « A\
AR
AW

/

Connections



TP SUNY
( ortlan

Student learning outcomes

Design students

Translate scientific data (quantitative
information) into visual forms

Use information graphics skills: Use color
coded charts, maps, time-lines, or diagrams,
and create a legend or key

Apply visual narrative techniques: to tell the
story that is embedded in the data and
contextualize the phenomena

Communicate and collaborate online in a
multidisciplinary environment

Physics students

Visualize the series of connections required in
a complex model

Translate a series of statements about
interactions into equations

Define a set of simulation parameters that
effectively illustrate a point

Communicate findings in a technical report.



