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ABSTRACT

WP I 6 s c o stoenviranmanttl initiatives andtroducing project work ithe first year
justify the creation of a new Great Problems Seminar with an environmental focus. The
overarchingobjectiveof this interdisciplinary course is to produce environmerdékyate
students This projectprovides the foundation for this new seminarcludingananalysis othe
components oénvironmentaliteracy,a recommended approafdr the coursesample course

materials, an@nextensive bibliographgf resources.



| NTRODUCTION

The WPI Plan

In 1970, the WPI Plan transformed undergraduate education at Worcester Polytechnic Institute
(WPI).! It called for the incorporation of three novel, inquirgsed projects into every WPI
undergraduateds academi c c uoect(orginallycatiedthe he Hu ma
Sufficiency) the Interactive Qualifying Project (IQP), and the Major Qualifying Project (MQP).

These projects atgpically completed in the Sophomore, Junior and Senior years, respectively.

The Humanities and Arts Proje@quirement involvethe completion ofive humanities courses

across several subject areas and concludes with a capstone inquiry seminar or praaticum

particular area of interesiThe IQP gives students an opportunity to address an issue at the
intersection of science/technology and societfheMQPisacapstoa pr oj ect i n a st
major; with the MQPstudents have the opportunttyapply their knowledgand skillsto a
specificproblemor research questian their particular field of study.

With emphasis on the importance of reairld project experience, WPI upholds its commitment

to the university motto: ATheory and Practice
specific concepts withiadiscipline, but applyinghe tods of the disciplingo reatworld

problems.

In 2005, WPI established Presidential Commission Al: General Education and the First Year to
study waydo better engage first year students and help them to achieve WPI educational
outcomes more effectivelyJp until very recently, firsyear students typically did not

experience any type of project workastead, the first year at WPI looked very much like an
extension of high school, involving a basic math class, a basic science class, and a humanities

class each termCommission Al argued h a t -ygarfsiudersistwould achieve the educational

" The WP IUndergradnateCatalog, 2068009. 2008.
<http://www.wpi.edu/Pubs/Catalogs/Ugrad/Current/wpiplan.html>.
For an example of an IQ®port, continue readithg



outcomes of WPI much more effectively if we required an ingoayed project in the first year

of college. o

The Great Problems Seminars

In August 2007, WPI launched two new experimental coudssgned to challenge and engage
first-year students with compelling global problems. The first of the Great Problems Seminars
(GPS),Feed the WorldandPower the Worldfocused ommajor issues rated to food and

energy, respectively. While focusing on issues of global importance, the seminars also place a
heavy emphasis on the development of critical thinking, teamwork, writing, and oral presentation
skills. In establishing the firgtear seminis, WPI is upholding its hallmark commitment to real
world project work and is taking strides to effectively integrate ptrdjased learning into the
first-year experience. The effects of this are twofold: WPHiestr students are better prepared

for the project workn the IQP and the MQRand thdirst-year educational experience is

stimulated with an engaging new, interdisciplinary curriculum offering.

Theprimarylearning goal®f the GreaProblems Seminars were defined as
1. To engage firsyearstudents with current events, societal problems, and human needs;
2. To encourage critical thinking, information literacy, and eviddvesed writing;
3. To develop personal responsibility, organization, effective teamwork, and time

management skill§.

Achieving student engagement is a key goal for the GiPfhe students are genuinely intrigued

with the issues the course addresses, they will be more likely to meet the other GPS learning

goals and benefit from the overall course experience. It isrtangdo note that these courses

are defined by problems, not disciplines. Unlike other-jiestr courses, the answers to the

problems posed in the GPS cannot be found in the back of the textbook. As such, first year

students are challenged to thinka t i vel y about feasible solutior
toughest problems. Another difference between typicaly@gat courses and the GPS is that the

GPS spans tw/PI terms insteadf just one. This allows a motlkeorough investigation of the

]AWPIl Plan for Gener afi rEdtu cGrepbtoahthgiCAP Sulfcemmiitee®m Geyeral

Education and the First Yea25 March 2008.

* Arthur Heinricher et al . iGr eat Pr eYbelaermsF ouenndi atASEBRegi@l NEPAN . FOi r st
Meeting, West PointMarch 2008, 3.



globalissues at hand aradmoreeffective development of the communication, teamwork and
analytical skills central to the GPS learning goals. Throughout the second term, students
investigate a problem of their choosing (within the context of the GPS in Wiaglate

enrolled). The course culminates in a poster presentation day in which students present their
findings tootherstudents, faculty and staff. This capstone project experience is ihieglef
characteristic of the GPstudentsareworking togethe in small teams toesearch, understand,

andevaluate a realorld problemandto communicate conclusions in a professional manner.

The intellectually challenging and stimulating learning environment created in a GPS classroom
pushes firsiyear studentto attain their maixnal academic potential. Inraport describing a
study conducted by the UMass Donahue Institsieyey resulténdicatethat the GPS achieved
its goals during its first year in operation. Compared to-8&% students, GPS studesdgl
that their first year experience included all of the following to a greater extent:

Using information ethically;

Using library research tools;

Working in teams;

Functioning effectively in teams;

Developing a greater understanding of global issues;

Understanding contemporary issues;

Solving complex realorld problems;

= =2 4 A4 A4 A A -2

Presenting and defending opinions by making judgments about information, validity of

ideas, or quality of work based on set of critéria.

From this data, it is evident that the GPS is a valuable addition to thedgaisexperience at
WPI. This interdisciplinary, projediased approach to learnihgs the potential to not only
prepare WPI freshmen for their upcoming project experienceébgetier prepare them for the

openended problems they will ultimately face upon graduating from the University.

A"A Report of Summative Findings from t h208&uWolces@rt i on o f
Polytechnic Instituté UMass Donahue Institute, Research & Evaluation GroAygust 2008.



Importance of Interdisciplinary Education

An interdisciplinary approach to education has increasingly been finding its way onto college

and unversity campuses, especiall§thin the context of the firsgear experience. Before

di scussing the benefits of interdisciplinary
and distiguish it from related terms (e.guultidisciplinary and @ssdisciplinary). The
dictionary defines Ainterdisciplinaryo as #fAco
disciplines or fields of study"A key di stinction between fAinter
Amul tidisciplinaryo intsgratvdreationghipand thedattensr r ef er s
additive Analyzing one discipline from the perspective of another is the essence of taking a
Acr-dissci plinaryo approach. Aut hor James Davi
at the University of Denvemotes that the key characteristic of interdisciplinary courses is

Adi nt eigschaldrs workirty together to pool their interests, insights, and methods, usually

with the hope of gaining and presenting new understandings that could not be derived from

wo r ki n g’ Guiobthisdntegration emerges a new conceptual framework that can be

applied to any number of situations or problems.

Il n examining the meaning of oO6interdisciplinar
Adi sci pl ducaton aset andistiect disciplines arose, and why disciplines eventually

became théefiningf r amewor k i n academi a. The dictionar
knowl edge %Essertigdygal hs ogpbi ne ficonstfithinkingabsut a di s
the world. o

In an effort to further define the nature of an academic discipline, scholars have recorded 10
specific characteristics of a discipline. The following description of academic disciplines with
respect to these 10 characteristics is excerpted from JamessDav Ihterdiskiplinary

Courses and Team Teaching

*Alnterdisciplinary. o 1 Oct. 2008. <http://dictionary.r
James R. Davis. fAlnterdisciplinary Cou®9)es and Team Te
8% Di s c i Thd Fres Bictidnary4 Oct. 2008. < http://www.thefreedictionary.com/discipline>.

Howard Gardener. AFive Minds for the Future.o (Boston
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1 Adisciplineisa communityofpersons |t i s a Acorps of human
intellectual commitmentéa community of ind
of meaning. o

1 A discipline isan expression of human imaginatiott is an activity of the imagination

involving the creationofi n o v e | ment al i mages in a variet
concepts, sequences, har moni cs, rhyt hms, f
1 Adisciplineisadomainliti s a bounded realm in the fAl arg
intell ectual |l ifeéon which the members of
1 A discipline is a tradition It has a history with Aintell

discourse of its fotee ar s . 0

1 Addiscipline is a syntactical structurdt has not only a content, but a way of gathering
and evaluating data and the evidence to support its assertions.

1 A discipline is a conceptual structurét employs a system of fundamental ideas,
principles, and propositions and organizes them into meaningful categories.

1 Addiscipline is a specialized language or other system of symbols| t uses fan i
shorthando of technical terms (jargon) and
needed.

1 Adiscipline is a heritage of literature and a communication netwditke members of a

di scipline produce a heritage of dAwritings
artifacts, recorded interviews and mther s
Ali braries, galleries, |l ecture halls, thea

through books, professional meetings, scholarly journals, and a network of informal
communications.

1 A discipline is a valuative and affective standeinvolves prior assumptions about
reality and human nature and includes intellectual passions and commitments.

1 A discipline is an instructive communitit provides the underlying principles that

structure a subject for instructidf.

With these criteria, idtinct academic disciplines may be distinguished from each other (though

overlap carcertainly exist. Despite some inherent limitations, disciplines have been an

Yjames R. Davis. fAlnterTdeachiphng.n@ariyPlCoanisxe,s And OTreywm Pr
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effective way of organizing known information and directing the search for new knowlsdge.
the words of Philip Phenix, Professor Emeritus of Philosophy and Education at Columbia
University:

The most impressive claim the disciplines have upon education is that they are the
outcome of learning that has actually been successful. A disciplanéeald of inquiry in

which learning has been achieved in an unusually productive way. Most human efforts at
understanding fail. A very few succeed, and these fruitful ways of thought are conserved
and developed in the disciplines. Every disciplingnsply a pattern of investigation that

has proved to be a fertile field for the growth of understanding.

The discovery and transmission of knowledge has traditionally been shaped by a disciplinary

mindset. Separating academic subjects into their régpetisciplines can be traced back to

ancient Greece and Rome, and followed throughout history to the preséhtTaydisciplines

were used to organize known bodies of knowledge at any given point in history. The number of
disciplines and sudiscipin es i ncreased in tandem with human,]
knowledge. The maintenance of these specific areas of study was further ingrained into the

fabric of academia with the disciplinary associations and the departmental system within
establishedolleges and universitie§® Once this disciplinary structure was established, it was
propagated to future generatidnscholars who learned a specific discipline through their

educational experience and who eventually entered academia would teaphrti®itararea of

expertise.

It is evident that disciplindased courses have a long history and a justifiable rationale to

support theieducational value However, disciplinary specialization has specific drawbacks that
should be considered in a dission of effective educational approaches. Today, academics are
said to Aknow more and more about | ess and | e
as a reasonable effort to delineate domains of study and methods of investigation has ended in
the infinite r et Tedsspeciaizatiorsaienweiridesthe igger piature.ard

likewise, tends to downplay broader issues that extend outside the realm of a narrow disciplinary

focus.

" Philip Phenix Realms of MeaningNew York: McGrawHill, 1964), 36.

12 James R. Davignterdisciplinary Courses and Team Teach{Rjoenix, AZ: Oryx Press, 1995), 27.
bid, 29.

“Ibid, 35.



As disciplines become more specialized, theyl teo become more isolated from one another.

The jargon becomes only undenstiable to experts in the field and it becowtiégcult to

promote collaboration between the disciplinésaddition each discipline promotes a specific

way of looking at thevorld and specific methods fanalyzing information.lt is easy for

experts within a discipline to view the world solely from that one perspeofies, ignoring

other methods of approatat could potentially shed light on a particular problem ofé&stie

Such limited perspectives on an issue, though useful in pushing the boundaries of knowledge
within a specialized field of study, can potentially be detrimental in the attempt to understand the

overall complexity of many important problems.

Interdiciplinary courses, on the othleand, can provide a valuable, mid#icetedoerspective
that cannot be found through the study of a specialized academic discipline. While the primary
goal of disciplinary specialization is the transfer of speaifimitentdriven information, that of
interdisciplinary education is to help students locate, retrieve, understand, and use infdrmation.
Although there is a content component to interdisciplinary courses, the focus remains largely on
the development of agte critical thinking abilities, the use of multiple perspectingsroblem
solving,and the ability to draw connections between related igsskifls that transcend all
disciplines and remain applicable in the pursuit of solutions to any problenniefirtie
potential advantages of interdisciplinary education are as follows:

1 Itis reflective of life, which is not segmented into discrete disciplines;

1 It allows for the use of multiple approaches and applications of skills for problem
solving;
It canprovide a broader context for new information;
It allows for a broad use of diverse experiences and knowledge bases;
It encourages creativity and creative thinking;
It allows for greater flexibility;
It can provide expanded opportunities for the applicaditheory;

It provides a good introduction and foundation for various disciplines;

= =2 4 -4 A A -2

It allows for the use of diverse perspectives;

15 James R. Davidnterdisciplinary Courses and Team Teach{Rjoenix, AZ: Oryx Press, 1995), 38.



f In can enhance the ability to synthesize and integrate inform&tion.

Traditionally, most college and university courses @efined within a single discipline. One
significant drawback to such a format for higher learning is thatwedt problems rarely

present themselves this fashion, pertaining solely to a single field of academic study. The

Great Problems Seminaike a holistic approach and portray such-vealld issues in an
interdisciplinary manner that accurately reflects their inherent complexity. Such complexity
calls on many academic disciplines for adequate consideration and effective solutions, and a
comgete picture cannot be portrayed without approaching the problem from the many academic
angles. Collaboration from experts in many fields must occur before solutions to global
problems can be reached, and it is this truth that the GPS strives to consesgudents through
highlighting the importance aonsideringnultiple perspectives.

Making those connections between disciplines
toughest problems is another strength of interdisciplinary educafioreport by the

Association of American Collegesdescelae need i n higher educati on
relationships among various modes of knowl edg
academic learning to a wider world, to public issues andpera | e x P eWithisnc e . 0

interdisciplinary, projeebased approach, the GPS program seeks to do just that.

Importance of Project-Based Learning

Projecctbased | earning i s an educational approach
and skillsthrough an extended inquiry process structured around complex, authentic

q u e s t* Studencedtered learning is a hallmark of this type of project experience. In

contrast to other approaches to learning that involve assigning problems afteriorsaindt

asking students to apply newly obtained knowledge, prbjesed learning emphasizes the

importance of presenting students with a problem which then, in turn, serves to initiate, motivate

and direct the learning procedsssentially, this approach

Di ane Rover, Al nterdisciplinary TeluralioffEggineenn Lear ni ng:
Education and Learnindl Oct. 2008. <http://findarties.com/p/articles/mi_qa3886/is_200210/ai_n9121908.>
7 James R. Davignterdisciplinary Courses and Team Teach{Rioenix, AZ: Oryx Press, 1995), 42.
BAHandbook: | nt rBadsuecd i LoeBack hostitiRg favdFdecatior Oct. 2008.

< http://www.bie.org/index.php/site/PBL/pbl_handbook_introduction/#standards>.



1T Recognizes studentsod inherent drive to
their need to be taken seriously by putting them at the center of the learning process.

1 Highlights provocative issues or questions that lead studentsitgpth eploration of
authentic and important topics.

1 Requires the use of essential tools and skills, including technology, for learning, self
management, and project management.

1 Involves the presentation of information generated through investigation, resedrch, an
reasoning.

1 Encourages collaboration in some form, either through small groups, stedent

presentations, or wholglass evaluations of project restifts.

Studies have shown that projdased learning can result in highevel cognitive

development® By tackling multifaceted, opeended problems, students must draw connections
between academic disciplines and weigh many factors before reaching solutions. Part of this
process requires that students learn how to gather and organize informationassdsdrmine
what information is necessary to reach a solution and what information is irrelevant. While
achieving specific contefitased goals is an important component to prdjased learning, the
specific analytical, critical thinking, communicatideamwork, and problersolving skills that

are developed during the process are especially valuable. These skills remain with the student
after the completion of the course and are applicable ubiquitously. This type dif setéd

learning can shapesat udent 6 s abi-lbnglkamning.o practice | ife

The benefits of this typef learning experience are many. Effectivgdsojectbased learning:
1 Overcomes the dichotomy between knowledge and thinking, helping students to both
Aknowo and fAdo. o
1 Suppots students in learning and practicing skills in problem solving, communication,
and sefmanagement.
1 Encourages the development of habits of mind associated with lifelong learning, civic

responsibility, and personal or career success.

19 | bid.
2 pid.

e a



Integrates curriculm areas, thematic instruction, and community issues.
Assesses performance on content and skills using criteria similar to those in the work
world, thus encouraging accountability, goal setting, and improved performance.

1 Creates positive communication arallaborative relationships among diverse groups of
students.

1 Meets the needs of learners with varying skill levels and learning Styles.

Perhaps most importantly, projdzised learning shows studentsriélevanceof what they are
learning. The probhas they are faced with are very large, complex and real. Charged with the
task of analyzing the situation, students must collectively apply past knowledge and skills
learned in the classroom to reach feasible solutions. Each group member will briggea uni
perspective and knowledge base to the discussion, illuminating the importance of working
collaboratively to achieve a common goal. Once a solution has been déwsstdident must

then present hisonclusions with the appropriate amount of datataxrtin a clear, concise, and
complete manner; such skills transcend the bounds of the project at hand and are certainly

capable of aiding the student with their future educational and career endeavors.

Through its terrlong project requirement in-Brm and mini projects assigned throughout the
course, the GPS embraces the prépaded learning approach. In doing so, it meets its key
goals of engaging students; encouraging critical thinking, information literacy, and evidence
based writing; and devgling personal responsibility, organization, effective teamwork, and
time management skills. The 2008 GitSgramderives its project topics from a diverse array
of global issues pertaining to health, food, energy, and sustainable development. A &aaje are
interest that has not yet been addressed through a GPS is the global environment and how
humans are affecting it. These issues are broad in scope and would be fruitful and relevant

topics for project work in the first year experience.

The 21" Century: The Century of the Environment
Human beings and the natural world are on a collision course. Human activities inflict harsh

and often irreversible damage on the environment and on critical resources. If not checked,

ZHHandbook: | nt rBadsuecd iLoeBack hostitRg fovdFdecatior Oct. 2008.
< http://www.bie.org/index.php/site/PBL/pbl_handbook_introduction/#standards>.
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many of our current practicqgaut at serious risk the future that we wish for human society and
the plant and animal kingdoms, and may so alter the living world that it will be unable to sustain
life in the manner that we know. Fundamental changes are urgent if we are to avoidisiencoll
our present course will bring abof.

Sobeginsthe199%or | d Scienti stsbd SNagmedgby ol HauMmaof t tyt
leading scientists, including the majority of Nobel Laureates in the sciences at the time. In the
document, they explicilallude to one of the most pressing challenges facing humanity in the

21% century: environmental degradation. In fact, th€@¥e nt ury has already beeé
Century of the Environmento, a clear it esti mon
define and shape the next 100 y&dr§Ve have reached a critical point in human history; our
collective actions can now, | ike never before
With an unprecedented growth in the human population antbti@less new technologies that

have emerged over the years, human action has essentially evolved into a force of nature,

capable of causing extreme change within the global arena.

The impacts transcend the aesthetic, entering and affecting the fdaiman health and

perhaps more critically, jeopardizing the ability of the planet to sustain life. Humans have turned
nearly half of the Earthdés habitable | ands in
atmospheric chemistry, and acceleththe rates of species extinctidnMassive losses of

habitats and biodiversity, soil erosion, global climate change, pollution of the air, water, and soil

with industrial and agricultural tonsi these are all great problems facing humanity in tfe 21

century. The integrity of the biosphere is inevitably and inextricably linked to human health,
economic health, social justice, and national secfitifhe concept of sustainabilitymeeting

the needs of the present with@oeimpromisinghe ability of future generations to meet their

needs has become, more than ever before, a driving force for change in"therry.

2Union of Concerned Scientists, fAWorld Scientists6é War:
http://www.chicagomanualofstyle.org/tools_citationguide.html

#Jane Lubchenco, # Enet eBrniviig otnhnee nGen tAu rNye wo fSaiknce al Contrac
January 23, 1998, www.sciencemag.org.

#“Vitousek, PM, HA Mooney, J Lubcenco and JM Melillo.

Science77: 494499.
“Jane Lubchenc®entAErnyt eafi ntghe hEenvi ronment : Sckencew Soci al
January 23, 1998, www.sciencemag.org.
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In the words of Jane Lubchenco, as expressed during her Presidential Address at the Annual
Meeting of the American&as oci ati on of the Advancement of S
unwittingly embarked upon a grand experiment with our planet. The outcome of this experiment

is unknown, but has profoundltisestmatedttst i ons f or
humani t gdé an thd leiashere have surpassed its regenerative capacity since the 1980s

and are overshooting this capacity by approximately 25%his demand on the biosphere is
commonly known as Earthodés fAEcol ogi cal Foot pri
biologically productive land and water required to supply the resources we use and to assimilate

our waste. This trend is not sustainable and will ultimately lead to a collapse of the critical

ecological systems that support life on earth if humankind cagidawn this path unabated.
Figure 1 bel ow, extr act eldvingPtaoetrRepofidepicd/or | d Wi | d
humanityds esti mated ecological footprint sin
current trend into the future based on howcklyi we are able to reduce our impact, if we do so

at all.

19612003
= Ecological Footprint

Murnkar of planst Eartha
8
[

20032100, scenarics

= Moderats business as usual (to 2050)
fa— Slow shift

Rapid reduction

Figure 1. Three Ecological Footprint Scenarios, 198100

This graph emphasizes the World Scientistso W
necessary to ensure a sustainable future. The major question at hand is what should that change
be and how should it be implemented? The answers are neithen®hwiotrivial, as they are

inevitably tangled in a number of social, economic and ethical considerations, but it is these

®Jane Lubchenco, fAEntering the Century ofSciégnbee Envir onme
January 23, 1998, www.sciencemag.org.

2" Mathis Wackernagel and William Re&3uyr Ecological Footprin{Gabriola Island: New Society Publishers,

1996), 149.

BChris Hails, ed., fWorle Wil Fihj<awedgand®Regrort 2006, 0
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types of questions that can serve as a thepgitoking foundation on which to build another

Great Problems Seminar.

13



A GPSwiTH AN ENVIRONMENTAL FoOcus

Rationale

Environmental issues are central to all aspects of our lives; the quality of our lives directly
depends on the quality of the environment, and the quality of the environment in turn depends on
our lifestyles. From climate change to species loss, air pollution to water contamination, and
everything in between, environmental problems are diverse in scope and many in number. As
such, they affect the world on both a local and global s&steeducated citizenrghould be

well-versed in the rhetoric of the environment and should understand the impact humanity can
have on environmental systems (through our technology, by what we produce and consume, etc).
Making informed decisions in a democratic society demand#isound grounding in issues of
environmental concern can serve as a cornerstone for responsible decision making®in the 21

century.

The Great Problems Seminars at®I|gg@esofare fAall a
environmental concern present soofi¢he most urgent problems facing the global community

today. A GPS with an environmental focus, therefore, would undoubtedly provide engaging and
relevant material for a thougptovoking first year seminar experience with unlimited

opportunities for prject topics. Sucha course is of further value, especially at a technological
institution like WPI. Aspiring scientists and engineers (the majority of the student body at WPI)
should possess a solid foundation in environmental issues, as their fatkreowld involve the
development of processes or technologies that may harm or help the environment to varying
degrees. As an institution of higher education, WPI is-p@ditioned to produce graduates who

possess the information, skills, and environtakstewardship to help our complex, global

society move toward a more sustainable way of life.

Furthermore, the creation of an environmentédllp cused GPS falls i n | ine
green initiatives. | n TdskeFordeeors Qustdinphilitgleem o f t h

from the WPI Sustainability website, it states the following as its goals:

®AlLaunch Your Project HRMoeR20Bnce in the First Year .o
<http://lwww.wpi.edu/Academics/Undergraduate/FirstYear/launch.html>.
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éto provide | eader shi p amitleedfmteoinaehérgyartdi on f o
resource conservation and reduction in the harmful envirotaiiempacts of our
operations, all directed toward enhancing thedforgr m sust ainabil ity of
and the environment of which we are a part. We are an educational institution; thus,
these goals are interwoven with our academic goals in tepabiout the practice of
sustainable design and the impacts of behavioral changes, as well in conducting research
in the reduction of environmental impacts and in methods of enhancing sustaifiability.
These university goals, therefooan bepartially fufilled by the installatiorof anenvironmental
GPS. Theprojedb ased focus of the GPS would certainly
seek to foster a community that produces innovative ideas and practical solutions to the complex
problems assodiae d wi t h each part 3 fAdditionaly, hisGRSavilnabi | i
compl ement WPI&6s existing departments and cou
perhaps serving as a fegdystem for those programsid not beyond the realm obgsibility
that such a course could inspire first year students to adopt an environrestsddigl career

path, if they have not yet committed to such a goal before enrolling.

Foll owing the pattern of the other GPGPScour se

centered on the study ehvironmentaproblemsc oul d appropri ately be col

Worl do or ASustain the Worl d. oewillFkeaceforthbee pur po
0

referred t as NSave the World. o

Guiding Question

Theguiding questiorior aparticular curriculum s fit he fundamental query
for understanding. Everything in the curriculum is studied for the purpose of answ@?f> i t . 0

The guiding question for tHeeed the Worlis P S, f or exampl e, i s AWhy d
e a t Ah appropriate guiding question fSBavethe World s A Does t he worl d nee
An equally 1 mportant c or ddalsabe gonsgleres.sBehino these i | f
deceptively simple questions is a driving force to study the complexities of environmental

problems, their relative severity, the science behind them, and their potential solutions. In doing

S0, it is also necessaryptace value on that which we are trying to save (discussing the

iﬁWPI Sustainability.o 2008. <http:// www. wpi .edu/ About
Ibid.
¥Robert Traver. i What Educatonalleanetshi®archdl998.g72Questi on?0 (
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importance of ecological services) and to investigate the nature of human behavior (how human
actions impact the environment and the psychology of convincing people to adopt more
sustainable éhaviors). Discussiorof these mattenequires aonsideratiorof theeconomic,

social, political, and ethical dimensions inherent in issues of environmental concern (See Figure
2 below).

Ethi Social
lez Environmental Equity
Problems
Ecological Services DOES the Waorid,INeed Humgn
T B Behavior
pe Saved
Sustainable
Policy Solutions Economics

Figure 2. A concept map depicting the guiding question forSage the Worl&GPS.

The ultimate goal of Save the World, however, transcends simply finding a yes or no answer to
the guiding question. It is thocessof answering thguidingquestiors that is of @ntral
importance to this course, as it should lead to environmental literheycrux of this Great

Problems Seminar.

Environmental Literacy: An Overview

Il n January of 2003, the National Science Foun
Researk and Education reportedatiii n t he comi ng decades, the pu
called upon to understand complex environmental issues, assess risk, evaluate proposed

environmental plans and understand how individual decisions affect the environment at local and
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global scales® In brief, the public will be called on to become more environmentiéyate

citizens.

Environment al |l iteracy, as defined by the Env
fundamental understanding of the systems of the natural worlcel#t®nships and interactions

between the living and the ndiming environment, and the ability to deal sensibly with problems

that involve scientific evidence, uncertainty, and economic, aesthetic and ethical

consi de*tEaviranmental litéracy ian urgent and inherently interdisciplinary goal. It

equally draws on the sciencggtural and social) artie humanities, demanding the integration

of multiple disciplines.For example, at WPI, the study of environmental problems spans

multiple departmets: Biology, Chemistry and Biochemistry, Chemical Engineei@igl and
Environmental Engineeringnvironmental Studiesjumanities and Arts, and Social Science

and Policy Studies.

I n a traditional sense, t heasetlapguage tirdughther acy o r
written and spoken word. Environmental literagynamany respeci@bout understanding the

language of the environmenti t ggamiar, literature, and rhetoric. It involves understanding

the underlying scientific and technologl principles, societal and institutional value systems,

and the spiritual, aesthetic, ethical and emotional responses that the environment invokes in all of

u s* Those who are environmentally literate are able to take the appropriate action tomaintai

restore or improve the health of environmental systems.

Environmentallyliterate studets should understand the statéhe global environment
(humani t yds fiecol ogthecausesfflabal enpinorimentabchange.nTdhey should
also be familiar withthe life-support processes that ecosystpmsovi de (fAecosystem

andthe role of policy and markébrces (ecological economic} as they affect the state of the

¥Coyle, Kevin. AEnNnvi r onTimeNatoaal Endironimental &dugation and raining i ¢ a . 0
Foundation. Washington, D.C. Sept. 2005.

¥AENnvironme n The Envilonntergal Litaragy. Councl002. <http://www.enviroliteracy.org/>.
®AEnvironmental Decision M&aregigMelloSdnivesity2@3.and Technol og)

<http://telstar.ote.cmu.edu/environ/ml/s1l/index.shtml>.
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environment. They should know that their choices affect the environment, how those choices
help or harm the environment, and what they need to do (as an individual or part of a larger

group) b keep the environment healthy that they, anfliture generations, can live well.

Students should also have a solid understanditigeodoncept of sustainabilitysustainability,

as defined by the 1989 World Commission on Environment and Development (the Brundtland

Commi ssi on) , i softherpeesentiwithgut dorhnpeomisiregehd ability of future
generations to meet their own needs. 0 I't can
environment, and social equityt he @At hr ee pi |, bhsadepgtédimFigures3u st ai nat
below.

e Equitable
N oo

Environment .
Viable Economic

Figure 3. A visual representation of the relationship betwerneconomic, environmental and
social dimensions of sustainability.

Understanding the relationship between these threelamagronmendl, social, and @nomic
aspects can help individuals make informed decisions and take responsible a&ftenall,
theultimate goal of environmental literacy goes beyond the mere acquisition of knowledge and
skills. It is theapplicationof that acquired knowledge and of thosquared skills that is

essential theability to decide and adh a way that is conducive to solvihgo d a 'y 6 s

environmental problems, thus workitayvards achieving more sustainable way of life.

®¥HSustainability.o 12 Apri |l Sestifable developmep.svg> en. wi ki pedi :
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Environmental literacy can be divided into five magomponents. The Campaign for
EnvironmentalLiteracy depicts these comporngim a hierarchical structure, as shown below in

Figure 4.

Capacity for personal arabllectiveaction and civic participation

T

Problem solving and critical thinkisgills

T

Attitudes of appreciation and concern for the environment

T

Knowledgeand understanding of human and natural systems and processes

T

Generalawarenessof the relationship between the environment and human life

Figure 4. The Environmentaliteracy Ladde?’

The progression towards environmental literacy shown here begins with a general awareness of
humanenvironment interactions. This is followed by the acquisition of ecological knowledge,
after which comes attitudes of appreciation for the natural worékt i the development tfie
necessary analytical skills needed to finally be able to take appropriate action for the betterment
of the environment. Each rung of the ladder presents an important step in theeliand
environmental literacgnd all shald be incorporated into a course centered on mglsiindents

into environmentallyliterate citizens.

Awhat i s Envi r oGampaigntfon Environmensal Liaecagg00d.
<http://www.fundee.org/facts/envlit/whatisenvlit.ntm>.
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It important to note thahe order in which and rate at which students reach each rung will likely
vary dependingnthe structure of the courseamndas t udent 6s i ndi vi dual b a

and motivation.
The Components of Environmental Literacy

Awareness: Developing an Environmental Consciousness

The typical foundation for environmental literdeggins withthe development of an

environmental consciousness; such a consciousness stems from a general awareness of
humanityds relationship with the earth, its d
collective impact humanity has had on the ealfithe idea that ecological welfare dictates human
welfare may seem intuitive; however, it is a truth that is often overlooked in the name of

economic expansion argthorttermgairs.

Quite often, the natural wor | dsittihgsoutsidetheved as s
window pane, a force to be reckoned with at some point or another. Perhaps nothing is taken for
granted more than the earth we live on, depend on, and need for our very survival. Few stop to
think about the countless ecological sees from which we all benefit on a dag-day basis,

without which the very life we know and cherish could never be sustained: air and water
purification; mitigation of droughts and floods; decomposition and detoxification of wastes;
regeneration of soiutrients; buildup of soil structure; pollination; moderation of wind and
temperature extremes; provision of a wide variety of agricultural, medicinal, and industrial
products; evolution and maintenance of the biotic gene pool and the biodiversity thahper

the aforementioned tasks; amdparalleled aesthetic, spiritual, and intellectual uplift, just to

name a few?® Learning to value such a wealth of services is the first step to safeguarding them.

In the process, brought to light will be a seemingly obvious truth that human society is very

much intertwined with the natural world, relying upon its veelng morehan any other factor.
Coming to terms with such a simple, frequently overlooked idea as this has the potential to
unlock the door to a more sustainable future. It is on this principle that students can begin to

comprehend the significance of the enviramtal problems they will encounter during the GPS.

% Donella Meadows, et alimits to Growth: The 3(Year Updat¢White River Junction: Cheea Green Publishing,
2004), 8384.
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Before focusing on specific environment al i s s
i mpact on the biosphere in a broad sense. Th
f o ot mancept,ta®described below:

[It is] a tool for measuring and analyzing human natural resources consumption and
waste output within the context of naturebo
biocapacity). It represents a quantitative assessmeng bfdlogically productive area

(the amount of nature) required to produce the resources (food, energy, and materials)

and to absorb the wastes of an individual, city, region, or cotthtry.

Such a tool will also provide insight on whether or not humankisd i n Afover shoot 0;
words, it can | ead to the conclusion of wheth
capital faster than it can be regenerated. In light of this investigation, students can face the
American culture of consumerism adeliberate on the fate of waste and in so doing, consider

the subsequent consequences for the planet as a wWBele Appendix Bor three individual
assignments that will help students realize t
AA Ty aldhsi gnment , Part 10 andlof A uTtr aAsrheyr i Asasnisgr
consumerism and waste generation into perspective, studentsrdaabouthow many earths

would be necessary to support their way of life if everyone in the world lived witifietsiyle

that they do (visit <www.footprintnetwork.org/gfn_sub.php?content=calculator> and similar

websites to estimate such a figure). Comparing the ecological footprints of different nations will
inevitably pull in qustions of social equity as wel(See Appendix B for an individual
assignment entitled fASizing up Your Ecol ogica
per sonal ecol ogical footprint and see Appendi
Ecol ogi cal F e studgnts to detedminé theacollective dcological footprint of

various communities on campus).

Key questions relevant to this component of environmental literacy that could be investigated by
students inSave the Worlihclude:

1 Does the world need to Isaved? From what? For whom? Is time running out?

T What i's Anatureo? Wh a't is the Aenvironmen

I Does the environment have intrinsic value?

39 Sharon BedeEnvironmental Principles and Polices: An Interdisciplinary Introduci{Sterling: University of
New South Wales, 2006), 25.

21



What is humanityods relationship with natur
What should humanitys r el ati onship with nature be [
How do we view and interact with nature today? Is that different than in the past? How

s0?

How should we view and interact with nature?

What are ecological/ecosystem services, what do they contribute to life oraedrtigw

does human society depend on them?

What does the term fAecol ogical footprinto
help us understand humanityds overall I mp a
Can everyone in the world live like the average Americ#mflk(in terms of per capita

consumption and waste).

Further awareness is generated through learning about specific issues of environmental concern.

Knowledge: Understanding Environmental Issues

Fundamental knowledge of the types of environmental issues facing the globe today and their

consequences for both the physical planet and human society is a key facet of environmental

literacy. From the GPS, students should gain a familiarity with thei@es, rates, and trends

associated witlany or all of the following topicgopulation growth, biodiversity loss,

deforestation, desertification, climate change, ozone depletion, air and water pollution, toxic and

radioactive contamiation, resource and energy uJde specific topics of interest can be

divided into seven maisubjectareas:

T

= =/ 4 A4 A -2

Population Growth
Energy

Air Pollution
Global Warming
Land Degradation
Biodiversity

Water
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Due to the interrelatedness of the abovementigsgees, content will overlap in some respects
among them. They are arranged in such a way that will allow a smooth transition from topic to
topic. Not all topics are expected to need equal amount of time of class coverage, though they
each represent disct issues that students should be aware of and understand.

This knowledge can be imparted to students through a variety of means. Lectures, guest
speakers, course readings, videos, and student presentatjpagprojects are gtilausible

modes 6communicating the necessary knowledge. Periodic quizzes and/or exams throughout
the courseanhelp ensure thahestudents are acquiring the fundamental knowledge they need
to reacha state obenvironmental literacyIn this course,tsidents shoultbe presented with a

solid overview of the major global environmental challenges facing humanity before the
beginning of Bterm. Hopefully, a number of topics will have peaked their interest and they will
be able to formulate facusedproject proposal fotheir term-long, capstone project.

Attitudes: Appreciating the Environment

Stephen J. Gould argued that human beings are unlikely to protect what they do not love, and

that we cannot love what we do not knWStudents need to first learn how to appreciate the
environment before they can find meaning and motivation to solve environmental problems.

This could take one of many forms, depending on the individual, ranging from the biocentric to

the anthropocentti Environmental appreciation could stem from an inherent love for nature

that is derived out of per s peraivednrirscegalue.ence an
Or, it could arise from the realization thatorderto maintain a habitable hormi@er humans, the

earth must be cared for. I n both cases, ther

systems.

This appreciation can be further strengthened through experience at other rungs of the

environmental literacy ladder.

Skills: Analyzing Environmental Problems

Equi pped with a gener al understanding of the
will be introduced to the appropriate frameworkhwithich to analyze and evaluate

environmental issues. If awareness gopreciation for the earth and its liéaipport systems

“0 Stephen J.GoulEight Little Piggies(New York W.W. Norton & Co, 1993)40.
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serve as the foundation for environmental literacy, then the fundamental core principles and
approaches needed to appropriately address the issues provide the frame. The conceptual
framework developeth this GPSwill illuminate the scientific, ethical, and social dimensions
related to issues of environmental concern, placing them in the appropriate context. Such
considerations will serve as a basis for the prokdeiing and decisicmaking skills analysis,
synthesis, and evaluation skills) needed to deal with a diverse agenda of environmental
challenges, cultivatingnability to seek out the relevant knowledge for a given problem or

situation.

The students will come to realize that environmigntablems are highly interdisciplinary in

nature and call on many academic disciplines, including biology, chemistry, economics,
engineering, history, philosophy, policy and psychology. The complexity of environmental

issues is such that they cannowd®lly understood through the principles brought forth by any

one discipline, but instead demands consideration from across the academic spectrum. The
natural sciences, humanities, and social sciences must be united not just to offer a more complete
picture of such multifaceted problems, but to collectively lead to the most viable and just

solutions. Evaluating a situation from multiple points of view, ranging from assorted academic
perspectives to varying ethical positions, is a key goal of this co8rsgh a practice will enable

the students to see the fAbi g -golviegtprocess., 6 and ul
Students will learn that solutions will only be found at the interface of a number of perspectives;

not considering all the factors iolvedmay yield a shofsighted, andncomplete, solution.

Further complicating the nature of global environmental issues is their interrelatedness. Due to
the intricacy of the natural world, no environmental problem can ever be completely isolated
from the others. In an effort to fully understand the dynamics of complex environmental
problems, a systems approach should be appliedierstanding natural systems (and their

related issues) at a systemic level involves not just knowledge of each isolatednent, but

rather a solid comprehension of the relationships that connect each to the others. Due to this
interconnectedness, tradés almost always have to be made when dealing with huintarced
environmental problems. As such, students willldaw to conduct an appropriate cbsnefit

analysis to evaluate proposed solutions.
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The projected consequences of many environmental issues are highly debated in terms of their
severity and even likeliness to occur. Students will have to learn howessassk and act

accordingly. A fundamental attitude related to this issue and often used in the context of
environment al probl ems iTeeprecautiondrypprineiglesstatestrain a r y
in the absence of ample scientific proof of pceetl consequences, preventive action should

always be taken if the potential consequences are sufficiently dire. With respect to the
environment, the precautionary principle implies that to avoid the possibility of serious or
irreversible harm to naturalystems (anth most casesp human societyas wel), appropriate

action should be taken even if the scientific evidence of such harm occurring is incomplete or

inconclusive.

Environmental problems often have an ethical dimension, which the studiigsme to learn

early on in the course. Debating and evaluating varying ethical perspectives should be integrated
into the discussion of any environment al i ssu
overall impact on the biosphere, the issue béthier or not we have any sort of responsibility

toward future generations is of central concern. If one concludes that posterity is of little
consequence to those alive today, perhaps damaging the environment for the sake of maintaining
t oday 0 ssisladcdpmldetaylbng as the negative consequences do not emerge within the
lifetimes of those causing the problem. On the other hand, if one concludes that it is our moral
duty to preser ve -suppatingesysternsHod thoseyet @bmirnontoghis!| i f e
world, fundamental changes in practice and policy should be urgently implemented to halt

current trends of environmental degradation. Two ethical perspectives; two very different

outcomes.

Principles of social equity are also inevitabitertwined with discussions of environmental
problems and their solutions.c&nomically underprivilegedommunitestend to feel the effects

of environmental degradation much more so than their wealthier counterparts. Discussing why
this is the case anghat can be done about it is an important topic for consideration.
Furthermore, when contemplating solutions to environmental issues, one must do so in a way
that is socially equitable. The polluter pays principle states that industry should intairalize

cost of environmental damage caused from the production of a given product. While such an
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idea seems logical and appropriate on the surface, one must remember that this cost will be
passed on to the consumers in the form of a higher price for tithtqhr Raising the cost of

products (like gas for your car) to reflect the environmental damage they impart (polluting the
atmosphere and accelerating global warming) would certainly help reduce their negative effects
(because people would drive less)t the lower classes would suffer much more than the middle

and upper classes as a result. The concept of environmental justice is one that students should be

introduced tqorior to delving into specific environmental problems, large or small.

Students wi come to understand problems of sdakbe notion that what is safe locally or in the
shortterm may be catastrophic globally or in the ldagm. In most every aspect of human

society, decisions are frequently made with only the gleomt benefits iiind without much
consideration for the detrimental lotgyrm consequences that may result. Such thinking is the
source of much of humanitydés assault on natur
long-term and global implications of their indilual actions is an important skill students should

acquire from this course. Acknowledgement of another simple-tnatural resources are not

an infinite commodity is highlighted inthe 199®%/or | d Sci enti st s0 Waha&i ng
earth is finte. Its ability to absorb wastes and destructive effluent is finite. Its ability to provide

food and energy is finite. Its ability to provide for growing numbers of people is finite. And we

are fast approachi nd® Itesthgconbindion of shorgeantfaclisd s | i mi
anddisregard forthe ar t hés natural | imits on which many
based, causing the environmental degradatiahis continuingnto the future. A discussion of

t he ear t h o6 stiohinteran tntsoductiamto thercaneet df sustainabilifgr

something to be sustainable, it theoretically is capable of continuing indefinitely into the future

and thusevery sustainable solutioreeds to take into accouhe finite nature of the earh 6 s

resources.

In addition, cta analysis is a key skill to be taught during this course. The study of
environmental issues inevitably includes a great deal of charts, tables, and figures to illustrate

present and future conditions. Students will niedéarn not only how to read and interpret

““"Uni on of Concerned Scientists, AWorl d Scientistsod War:
<http://www.chicagomanualofstyle.org/tools_citationguide.btml
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these modes of data representation, but also evaluate the credibility and limitations of the
information they portray. Extrapolating data to predict the future course of events is also an
importantaspect of da analysis. Not only is it important for students to draw conclusions from
a diverse array of data, they will need to learn how to use such data in their own research
endeavors (most notably, the term project they will completetari®).
Overall, ths framework that needs to be develogenling this GPSs complemented with a skill
set that will proveo beapplicableto notonly addressing environmental issubstalso tothe
studentsod6 future ac ad@heymclode thdolbwingr of essi onal
1 Communications Skills
o Written
o Oral
o Visual
1 Teamwork
o Working effectively in groups.
0 Managing time effectively to achieve a common goal by a set deadline.
91 Data Analysis
o Reading and interpreting data in different forms (tables, figures, etc.) awthdr
appropriate conclusions from them.
o Extrapolatingdata and trends to understand plausible implications for the future.
9 Critical Thinking
0 Analyzing a problem from many points of view.
o Dealing with uncertainty.
1 Research
0 Using the library effectively.
o Acquiringinformation from a variety of sources.

o Assessgthe credibility of sources.

These skilland frameworkprovide the necessary tools and context statlents can use to

effectivelydevelopand communicatsolutions to environmental problems.

27



Action: Developing Solutions to Environmental Problems

David Orr notes that Athe study of environmen
regarded as only a preface to t he* Botlowidgin desi
line with this premisethe proposed GPiS not merely about describing problems, but about

finding solutions. It is about learning how to effectively tackle issues of pressing environmental
concern in a sociallyesponsible and welhformed manner. The cose is not meant to

overwhelm, but to empower. Students need to understand that feasible solutions to these

daunting problems do existthey just need to be solidified and implemented. Needless to say,

that is easier said than done. Having developathderstanding of natural systems, a

framework with which to evaluate global environmental problems, and a knowledge base of

what those environmental problems entail, students wilélady to investigate solution3his

portion of the course can easilydaeffectively incorporate rolplay (emphasizing decisien

making) and debates (emphasizing diverse perspectives), both bfs@mdoost student

engagement in the classroom setting.

Like other Great Problem Semina&gve the Worlaill be projectbasd. The first term should
offer several key group projects that allow the students to tackiaveelal environmental
problems and report on their conclusioi$ease refer to Appendix fOr a listing of possible
group projects.

With the hallmark of the GPS program, the&véek long research project, studecds

investigate irdepth arenvironmental problerthat most interests them. Everything they have
learned will come together into this one project. It should draw on bacidjkowowledge and

gained skills (research, collaboration in teams, writingl, presentation, etc). From this course,
students should gain the ability to recognize and frame a specific environmental concern, then
seek the relevant knowledgéijlis, and bols to address thesue Understanding the interplay

of science, technology, human and institutional behavior, and decision making is necessary for a

complete approach to any environmental concern.

“2David Orr. Ecological Literacy: Education and the Transition to a Postmodern W@ilshny: State University,
1992), 94.
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The subjectreaof this GPS also allows for amplemortunity for community service projects as
well, should the instructsichoose to pursue such a paBarticipatingn the community clean
ups, volunteering at the EcoTariyannature museum in Worcester, MA) collecting recy@d

items arouncdtampusare all possible community service ideas.

Focusing on the future isc@ntraltheme that will run throughotihe course.Students will

gualitatively and quantitatively draw conclusions about the future of this planet should society
continue with currenpractices. They will extrapolate global trends into the future and predict

the consequences that will ultimately afiss e e Appendi x B for a writin
Year 2525.. .0, that . iopeafudysuch analyaiswdllyfeastsstudentt hi s i
spark a desire for not only finding solutions, but for taking action as well.

Studentswill learn toquestion whether technology is enough to ameliorate the environmental

crisis, or whether a paradigm shift of culture, valuesandgemaral | ook on humanki n
relationship with nature is necessary to occur first. How much are these problems technological,
and how much are they social in nature? It is important to keep in mind that our political,

cultural, and economic attitudes were fotated over thousands of years during whinofe

natural resources were viewed as eternally plentiful and the human impact on the natural
environment was viewed as negligible. Itis only in recent years that an environmental
consciousness has begun toegrénto the forefront of global attention and inspire action on

many levels.

Students will need to consider solutions on a number of different $cafethe individual level,

the community level, the state level, the national level, and the interddéeela They will

come to understand that what is feasible at one level may not be appropriate at another level,
depending on the circumstances, the issue at hand, and the people involved. A substantial focus
should be on what students can do as iddiais; by the end of the course, they should have a

solid understanding of how they can help the environnieaugh their personal decisioasd

also understand what they can do to facilitate positive change within their local community. In
mostcasesosl uti ons to environment al probl ems often

effective. Since that is the case, students must enter into the realm of psychology and consider
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the best ways to convince people to change their current habits and adaptreenially
friendly behaviors (see Appendix C for a grou

that challenges students to do just that).

In the process of learning about past and present solutions and thinking about future solutions,
students W need to grapple with the complexity of the situations at hand and consider the
factors that make the issues so difficult to deal with:

1 Conflicting interests and value®eople come from a myriad of diverse backgrounds,
which result in many worldviews. Such differences render reaching a consensus quite
difficult.

1 Tradeoffs need to be madEor every gain there is some cost. Whether or not that cost is
worth the gains always up for debate.

1 Difference in priorities The weltbeing of the environment may not always be (and often
is not) at the top of e wnembgreaiwndesrivieged or i t y
communitiegnay see environmental laws making it edifficult for them to find jobs
and obtain a better income. Their first priority is making a decent living for themselves
and their families.

1 Too much focus on the shaderm It is human nature to focus on sht@tm benefits
over longterm consequems. Progress toward sustainability is hampered by the
tendency of governments and political and business leaders to take-@shorather
than a much needed lotgrm, view of the relationship between people and the planet.

1 Costs in environmentahatters are often very difficult to measuM/hat is the price of
clean air to breathe? Clean water to drink? How much are you willing to sacrifice for it?

1 Hard to put the blame on a specific person or organizationmany respects, we all
contributeto the environmental problems we see today. As such, knowing the price each
of us shoul pay to reverse the damageliicult to discern.

1 Collective action is necessar§veryone needs to change their ways in some respects to
achieve a sustainable fuéufor all. Cooperation across all fronts, regardless of culture,

class, etc., needs to happen.
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1 Out of sight, out of mindA growing number of dead zones in ocean waters is not
something you can see. Neither is the loss of biodiversity in the AmazosucA,
critical environmental causes tend to be overlooked and/or ignored by most people.

1 People tend not to see past their own lives and livelihdodsryone leads busy lives and
has a plethora of personal issues to deal with. What is important tpeopse is what
is happening here and now, not what could happen 50 years from now.

1 Change is too slow With many environmental issues, changes occur at such a slow rate
relative to a human lifespan that they often seem negligithlat is, until a csis is upon
us and it may already be too late to act.

91 Different approachesFor the majority of environmental issues, people can agree that
there is indeed a problem at hand that needs to be addressed. However, there exist many
differences in opinion garding how to best handle the issues and as such, it can be

difficult to reach a common solution that everyone will accept.

The students can, and should, draw on the key concepts and principles established by this point
in the course to further develdpeir research topics and think critically about appropriate
solutions. Some questions students can consider as they reach the environmental literacy ladder
rung of taking action include:
1 If we keep going like we are going, businesaisual, what is thearth going to look like
in 50 years? 100 years? 200 years? 500 years?
Are current policies leading to a sustainable future or to collapse?
How do you get people to collectively adopt more sustainable behaviors?
Can the environmental problems which haneegged as a result of the dominant
Western world view be adequately addressed within that world view, or is a paradigm
shift required?
1 Is technology enough, or is a cultural paradigm shift required to obtain a sustainable
future?
To what degree is techngp the cause and cure of global environmental problems?
|l s the future described in W lliam McDonou
What can we do about environmental problems on an individual level? Community level?

State level? National level? Global &9
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What factors make environmental problems so hard to deal with?

What is biomimicry and could it unlock the door to a more sustainable future?
What does it fmMmean to Ago greeno

To what extent are environmental problems technological in nature? Textbat are

they social problems? How does the answer translate into appropriate solutions?
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THE APPROACH

There are specific modes of appro#ichtcan facilitate the achievement of environmental

literacy, the most important of which center arowtddentengagemerdnd project work

Engaging students with pertinent, thoughbtvoking problems is a key goal of all the Great

Problems Seminars. If the students are genuinely interested in the course material, they will
progress easily up the Environmental Literacy Ladder because teaade so will be

internallymot i vat ed. It is the instructords respon
which this is possible. The way in which course material is presented has a significant impact on
the level of student engagemeiriftthe instructor is enthusiastic about the course material and

present it as such, it is much more likely that the students will be interested in the topics as well.

An effective way in which to engage students is to relate the course information to #®ir liv
essentially, to demonstrate the relevance of what they are learning in the classroom to their daily
lives, both now and in the future. With respect to each course topic, the instructor should

always think: Why should the studertreabout this? flthe instructor can communicate the

answer to that question to the students, they will succeed in engaging them in the course
materi al . Out of this approach can come fiatt

environment. 0O

Along similar lines, cotextualizing the course material is an effective method of approach for
engaging students. The instructor should avo
problems as much as possible and instead, build the course around specific exampkes that th
students can learn about and explore. These specific examples can take the form of the analysis

of current events and case studies.

In addition, the number and variety of classroom activities also contributes to the overall level of
student engagemeninteractive classroom activities that encourage student participation (e.g.

class discussion, small group activities, etc.) promote student engagement. Furthermore, a

di verse repertoire of classroom amdérstaadingafes c a
the course material and reach students more effectively, due to the inherent differences in the

way they learn bestActivities such as itlass debates and role play exercises can also be a
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valuable asset to the classroom experienaa oNly will they demand active participation from

the students, they will inevitably expose students to many points of view. Learning to approach
environmental problems from many perspectives is both a necessary and important precursor to
understandinghem and investigating their potential solutions. Environmental issues are rarely

cut and dry; they invoke a spectrum of opinions and perspectives that must be taken into
consideration before any action is takeWlith respect to the Environmental LiteyaLadder,

this approach can enhance their Aknowl edge an
and processeso and their Aproblem solving and

A course on the environment can (and should) include a significant data analygionent.

Understanding tables, figures, and graphs, and extrapolating trends into the future are important
skills for an enwronmentally literate citizenThe challenge that the instructor of this course

faces is making the numbers and the deghfor the students so that they can fully comprehend

not only the nature of the quantities that they are dealing with, but also the meaning and

implications behind the numbers. Why should the students actaa#pabout these numbers?

How do theyimpact he studentsdo | ives? What <can be don
significance of a population growth rate of 77 million people per year, an increase in atmospheric
carbon dioxide to 385 parts per million, or a United States ecological footprint ofc@ardseper

person? How can these numbers be portrayed in order to foster concern for the natural world

and inspire action to protect it? If the students can grasp the significance of the data they are
presented with, they cranesstfte relationshp beqweenthe a fge
environment and human | ifed by better under st

world as it manifests itself through the data.

It is also important for the instructor not to overwhelm the students withglaught of data and
environmental problems. Instead, the instructor should be focused on empowering the students
and motivating them to act as environmental stewards. This can be achieved by focusing on how
the students, both as individuals and membg&esscommunity, can take steps to protect the
environment and mediate some of the current environmental prob&todents will have the
opportunity to act on environmental problems through the project work infused in the

curricdum, whether it be the safler group projects scattered throughout the course or the larger,
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termlong project students will tackle duriige second half of the course. They will also have
the opportunity to collect and analyze their own data relevant to environmental prdhlémss.

manner, the instructor can spark studentsd fnc

participation. o

Keeping the project work at the heart of the curriculum, as the driving force of the entire course,
is what distinguishes this clafrom any other environmentalsies class. Any instructor can
choose to incorporate engaging project work into a standard ¢thosgh such work will most

likely be viewed as ancillary; the standard syllabus directing the progression of the cdlurse wi
continue to be driven by textbook readings, homework problems, and exams. In the spirit of the
GPS programSave the Worlavill put the project work first. Organizing a course aroand

series ofrojects is a unique approach that will challesggglents to think about tlagplication

of their knowledge t@omplex,realworld problens.
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COURSE MATERIALS & A SSESSMENT

Course materials fddave the Worlavill help reinforce the subject matter discussed in class and
serve to further develop the studentsbieycritic
should alsaelate to the environmental literacy ladder by doing at leasfamaore)of the

following: inspiring general awareness of the relationship between the environment and human

|l ife, contributing to studentsdéd knowledge and
processes, fostering attitudes of appreciation and concerrefentironment, honing problem

solving and critical thinking skillgnd/orc ont ri buti ng to the student s
collective action and civic participation.

The three types of course materials outlined in this regpemdividual assignments, group

projects,and case studies.

Individual Assignments

Individual assignments (see AppendioBpage 5pwill especially help developt udent s 6
writing skills. The AEcoBl ogstudens ithmpkh ment , f o
critically and write about any number of potential topics relevant to the course material. Each
student can set up a free online blog which they can personalize with a creative title, style, and

color scheme. This will give the studeatsense of ownershgd their work. This blogan be

a coursdong endeavor, with the professors assigning particular questions for students to

consider as they arise in clagsgure 5 on page 37 provides a sample handout for this

assignment.
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EcoBlog

Over the course of this seminar, we will be investigating a number of topics of ecological concern,
including the relationship society has with the environment, the evolution of pressing environmental
issues, and factors to consider when thinking critically about these problems, just to name a few. You
will come face to face with many complex, thought-provoking questions along the way. Through this
assignment, you will reflect on some of these questions and develop your opinions on a number of
issues, as well as investigate your personal connection with the environment and how you impact it.

Throughout the term, questions will be posted on myWPI under the “EcoBlog” section. They will be
related to the topics we are covering in class at the time. The amount you write will be up to you,
though note that you will be graded on the thoughtfulness of your responses and your ability to fully
address the question at hand. Although this is type of writing is informal in nature, it is expected that
you use proper grammar, spelling, and punctuation.

Here’s what you need to do:
1.) Go to https://www.blogger.com/start to set up your blog.
2.) Come up with a title (“EcoBlog” is acceptable, but | encourage you to be creative and think of
your own title!).
3.) Emailthe blog URL to me at .wpi.edu.

I will post the links to each of your hlogs on myWPI under the “EcoBlog” section. | encourage you to
read each other’s writing and leave thoughtful comments and questions!

Remember to date and give a title to each entry of the blog. Feel free to be creative with this
assignment! Pictures are certainly welcome to supplement your entries.

Figure5. The HAEcoBIl ogSheetAssi gnment
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The guestionthe professors may assign for this béag take many forms. For example, they
can lead to reflective, opinionatedeative or descriptive responses. Below are examples of

each kind ofjuestion.

Reflective
l)What is an fienvironmentalisto? Do you cons
2)Read the poem Alf the earth wseeAppeadixFew f ee
onfor the poeni page 89. Do you think this poem has a vapdint? Explain.
3.) Name three ways you can minimize your personal carbon footprint. Will it be difficult
for you to commit to these things over the ldegm? Explain.
Opinionated
1.) What do you think are the five most important issues facing the environhoakyt?
Why?
2)Do you think every HAover po-phidpalitye dd0 country
3.) Do we have a moral obligation to protect the earth for future generations?
Creative
1.) Choose a global environmenissue. Then look at relevant data and extrapolatéoit
the future. Based on this data, and whether or not you think action will be taken to deal
with this issue, describe the severity of this issue (if you think it still exists) 50 years into
the future.
2.) Consider yourself now an advisor to the U.S. goreent. What policy changes would
you make, if any, regarding greenhouse gas emission regulations?
3.) Go outside and sit in nature for 15 minutes in an area with minimal student traffic. Write
a poem about the experience.
Descriptive
1.) Describe a local enviromental problem in Worcester and what is being done about it (if
anything).
2)Descri be one way in which WPI cdmifeeadiybloy
Devise an actioplan to implement this idea.
3)Find todayds newsp a preabautah ehdronmeénfalyissua.nGivaa t i c |

summary of the issue and describe your thoughts on it.
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With this assignmenstudentshouldbe able to see how their ideas are shaped by the course.

The instructorgouldchoose tassign some of the same questions as they did toward the
beginning of the course at the end idldencedhe cou
by the cours¢ e . g . AWhat do you think are the. top fiv
Theonline nature of this assignment and ability to archive posts will also allow studeefisrto

back to theimwriting andsee their progress as a writer and thinkée nature of these bloggill

not only all ow student sllalsoallow thendto ceranceht onctiiein.e r s 6
Overall, there is an incredible amount of flexibility with this assignment; professors can have
premade questions ready post or if an interesting debate or issargses in class, the

professors can easily assigmelated question for the students to consider furthieis

flexibility in the types of questions that can be asked also allows for the incorporation of

guestions that touch on each rung of the environmental literacy ladder. Furtheheore, t

informal nature of this writing will also allow students to more eaggilytheir thoughts on paper,

as they will bauninhibited by the daunting task of writing a longer, more structured academic

essayfor this particular assignment

One aspect of the assignment mcluded in the assignment sheet is how often the entries will

be graded, and how long the students will have to write a given entry after the question is posted
(this will be left up taheinstructors). A possible system to adopt would be to randseidct

entries to grade at the end of the term to minimize the work load of evaluating all of the entries,

while still encouraging the students to write every entry to the best of their ability.

Group Projects

The smaller group projects assigned throughout the term will help students learn more about
team dynamics, whi clmsed arridulanfjandigood pidpdradion ftler oj e c t
after graduation).Refer to Appendix @n page 6%or sample group @ject assignments.

These group projects can be a great tooencouragingtudents tahink aboutsolutions to
environmental problemgssentially, to reach the highest rung of the environmental literacy

ladderi capacity for personal and collectiveiaatand civic participation to create a positive

impact on the quality of the environment.
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For example, the AThink Globally, Act Locally
in which individuals can change their daily habits that could, im tuelp preserve the integrity

of the environmentKnowing about these possible solutions is not enough; convincing the

masses to adopt theswhat counts.The crux of the project, therefore, is the development of an
effective ad campaign tencouragethers to change their current behavior and adopt a more
environmentallyfriendly behavior(e.g. carpooling, composting, recycling, etcJeeFigure 6

on page 41for aample handout for this assignment.
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Think Globally, Act Locally

Achieving a more sustainable future begins with individuals acting at the local level. Many small efforts
from individuals can add up in a very big way. One challenge environmentalists face is convincing others
to adopt more environmentally-friendly behaviors. This assignment will get you thinking about how to

motivate people to take action or modify their current behaviors.

Your task is to develop an effective campaign to promote a sustainable behavior (carpooling,
composting, recycling, etc.)

You may want to consider the following information, excerpted from the book Fostering Sustainable
Behavior, by Doug McKenzie-Mohr and William Smith:

e Campaigns that rely solely on providing information often have little or no effect upon behavior.

e All persuasion begins with capturing attention. Without attention, persuasion is impossible.

e Threatening or fear arousing message need to be combined with clear suggestions regarding
what people can do to reduce the threat.

*» Messages which emphasize losses that occur as a result of inaction are consistently mare
persuasive than are messages that emphasize savings as a result of taking action.

* Threatening messages are a necessary part of directing people’s attention to crises. However,
they are likely to be counter-productive if they are not coupled with messages that are
empowering.

When working on this project, you should think about the following:

e Who is your audience?

¢ \What message are you trying to get across?

* What tone should you use?

e Should you have a slogan?

¢ What benefits can someone incur from adopting this behavior?
¢ How do you make your message credible?

e s information enough?

What the end-product will look like is up to you. (Possible ideas include an infomercial, a brochure, a
letter to be sent to members of a community, a website, etc.) You will be graded on this end-product
and on a 5 minute presentation you will give to the class.

Reference:

McKenzie-Mohr, Doug and William Smith. Fostering Sustainable Behavior. Gabriola Island: New Society
Publishers, 1999.

Figure6. The AThink Gl obally, Act

Local
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The instructors may choosereqguest that the students actuaityplement the adampaign on
the WPI campus or in the local Worcester commuaity to assess whether it actually made a

difference.

CaseStudies

Theanalysisof case studies in this course will give the studerposure to realorld, complex
problems provide information orthekinds of environmental crises naris are facing around the
world, andoffer theopportunity to see multi-facetedssue from multiple perspectives. These
case studies will not only include the appropriate background, problem, andogiést
consider (see Appendix &n page 74or examples), but ingictors should also provide relevant
background readqg (articles, excerpts from texts, etdhatdiscuss theituation from various

points of view.

One example of a case study 8avethe World s A Chi na: Polluting its V
This case study investigates the complicated relationship between a neeshimmic growth

and the resultant air pollution that inevitably follows. To what extent should China continue to
sacrifice the he#h of its citizens in the name of economic growth and financial gain? How does

one go about approaching such a complex issue? What are the important questions to consider?
What are thexistingperspectives on this issuend which do you think containset most merft

What i1 s the U.S. 0s rTbhdsetypesioffqueationg will help deteloptise s i t u
studentsodé critical thinking skills while si mu
problems facing the world today. As aultscase studies can be a powedducationatool for

use in this type of courseéee Figure 7 on pages 43 anddda sample assignment sheet for

this particular case study.
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China: Polluting its Way to Prosperity?

Coal is indeed China’s double-edged sword — the new economy’s black gold and the fragile environment’s
dark cloud.

Background

The Chinese government is struggling to find an appropriate balance between the need for economic
growth on the one hand and the need for a reasonable level of air guality of the other. Having economic
growth and clean air to breathe are both desirable outcomes, though for China, achieving the two at the
same time is a seemingly difficult task. As such, priorities need to be set, and tough decisions need to be
made.

China boasts the fastest economic growth rate in the world — approximately 10% per year (compared to
the 2 - 3% growth rate typical of First World countries). As a result, no country has succeeded in
alleviating poverty at such a rapid rate as modern China. For raising hundreds of millions of people cut
of poverty in 20 years, the World Bank has proclaimed China as a “poverty reduction model” for the rest
of the world. This is good news for the one-fifth of the world's population that call China home.
However, the profitable industries that are responsible for creating jobs, raising the average standard of
living for millions of Chinese, an pulling countless out of poverty are fueled primarily by coal, and thus,

generate greenhouse gas emissions.

Air pollution in China poses a threat to both the natural environment and human health. According to
the World Health Organization's report on air quality in cities worldwide, seven of the 10 most polluted
cities are located in China. China's factories emit pollutants such as carbon dioxide, sulfur dioxide, and
particulate matter into the air. China used 2.1 billion tons of coal in 2004 — more than what the U.5., the
European Union, and Japan used combined. The current level of air pollution in China is six times
greater than the level deemed safe to breathe by the World Health Organization. Incidents of cancer
and respiratory illness are rising among the Chinese in tandem with its booming economy, and a World
Bank study indicates that air pollution is causing 350,000 — 400,000 premature deaths per year.

Although the Chinese government has taken steps to improve air guality, they are hesitant to impose
stringent environmental regulations. They do not want to compromise the increased standard of living
for their citizens. After all, why shouldn’t China continue to take broad strides toward First Waorld living
standards? Didn't the U.5. struggle through its own industrial revolution to eventually emerge as the
prosperous nation it is taday?

It is important to note that China’s air pollution does not end at the county’s barders; on the contrary,
its effects are felt worldwide. Far from the industrial factories and coal-powered energy plants from
which it came, filthy air is carried by the wind around the globe, making its way into the lungs of many

! Keith Bradsher and David Barboza. “Pollution from Chinese Coal Casts a Glabal Shadow.” The New York Times.
11 June 2006. <http://www.nytimes.com/2006/06/11/business/worldbusiness/11chinacoal.html=.

1
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and is responsible for acid rain in other countries. Clearly, China's air pollution has transcended the

realm of local problems and has emerged as 2 global issue.

(Questions for Consideration
1.} Towhat extent do you agree with the following statement: “Sacrificing air quality for the sake of
economic growth, and thus increase in per capita income, is justified.” Please explain your
position with specific examples pertaining to China’s situation.

2.} W you were an advisor to the Chinese government, what policy changes, if any, would you
recommend regarding air guality control and why?

3.} What role, if any, should the 1.5, play (the government andfor U5, citizens) in trying to reduce
the level of air pollution in China? Does the U.S. have an obligation to intervens in this
situation? |5 it appropriate for the U.S. to intervene in this situation? Please explain.

4.} How is China's progress measured? Consider whether environmental costs are taken into

account, and decide whether or not they should be factored into such a discussion.  Inwhat
ways could changing the current definition of “progress” impact China's future policies with

respect to air pollution?

Related Topics by Discipline

Engineering
*  State-of-the-art technologies used to remediate or limit air pollution and whether or not China
does (or should) use them.

* Investigation of alternative energy options for China (as opposed to coal).

Social Science
*  Tradeoff between economic growth and environmental protection.
*  Examination of China's current policies with respect to air quality regulation and whether or not
they are sufficient.

Natural Sciences
* Health effects of air pollutants and how they contribute to dizease.
*  How air pollution is spread around the globe.
*  Acid rain: causes and effects.

Humanities
*  The history of countries that experienced an industrial revolution and where they are today.
* Defining “guality of life” — how do health effects factor in (e.g. those caused by poor air guality)?

Should only economic gain be considered? |5 only economic gain considered !

Figure7. The AChi na: Polluting its Waopntinuedfrolr osper
page 43)
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Thei Qu e st i 0 n s can be topicsfclasd @scussion or the instructor may choose to
assign one or more of them as writing assignmehte.e fi Re | abtye dDiTsocpiipclsi ne 0 S

provides more issues for consideration, reflecting the interdisciplinary nature of the problem at
hand.
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FuTurRe CONSIDERATIONS
The purpose of this report is to lay the foundation for a G88 with an environmental focus
and to provide starting materials and resources for the faculty who may choesehthis
course.However, outside of the scope of this repthiéreare many questions to consider for
further discussion relevant to tlereat Problems Seminars in general, this specific @PS
environmental issueandthe expansion aénvironmental education at WPBelow are

recommendations o€lated topics that could be investigated further.

Great Problems Seminars
1 Should a firstyear project experience be a graduation requirement for all WPI
undergraduates?
What kind of academic credshouldthe students receive?
Are there other ways to fulfill a firgtear project experience other than the GPS model?

To what etent is the degree of overlap between GPS courses acceptable?

= =2 =2

How can there be more cooperation and collaboration between GPS courses and GPS
faculty?
1 Would it be feasible@ndbr desirable for students from different GPS coutsegork
together on the fiial termlong project on a topic common to both seminars?
GPS with an Environmental Focus
f How can this GPS be structured so that it
environmental studies courses?
1 Due to the breadth and diversity of environmeistsues, would it be beneficial to have
several separate GPS courses focused on different types of environmental problems?
Environmental Education at WPI
1 Should a course on environmental issues @peneeral educatiorequirement for all WPI
undergraduates?
T Shoul d WPI have an dgemra\educaborequeemensasseveralt er acy

othercolleges do%

“For more information on this topic, read AEnvironment :
Success Stores and MbedckingSuys@inability aDJmibersife20B2). we (i n
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CONCLUSION

WPl 6s dual focus on environmentally sustainahb
first year experience support the creation of an environmem#ited Great Problems Seminar.

WPI possesssthe resources and faculty expertisenake this GPS a realitySuch a GPS has

the potential to jJump st ar thenvitonmentatendddvdrs.gr adu a
With engagingcourse topics and a growing interest in environmenfaliydly practices among

communities worlewide, Save the Worlavill be a valuable addition to the GPS program.

The highly interdisciplinary nature of the subject matter provides for a great deal of flexibility on
thespinthe course can have. Emphasis on particular disciplinary approaches to the
environmental issues discusse®ave the Worldvill vary from yeatto year depending on the
expertise the professors are bringinght® course. Though the disciplinary approaches can
easily vary from year to year, the core of the course will remain theismanstructors will

need to challenge the students to therikcally about how we, as individuals and as a society,

can make better decisions in the face of uncertainty to preserve the integrity of the global
environment with the ultimate goal of ensuring the quality of life for all living things both now

and inthe future.

The guiding question for this GRSloes the world need to be savedill direct the courseds

content. Answering this question and its corollary questiohso, howi demands the study of

the nature and scale of environmental pgots, an investigation of their potential solutions, and
consideration of the economic, social, political, and ethical factors inextricably linked to them.
Through the process of answering these questions, studenteedglhesnvironmentally

literate. They will, ideally, reach every rung of thevironmentaliteracyLadder and indoing

so, will acquire a general awareness of the relationship between the environment and human life,
a core knowledge and understanding of human and natural systems as$@spattitudes of
appreciation and concern for the environment, problem solving and critical thinking skills, and

perhaps most importantly, an ability for personal and collective action and civic participation.

The projectbased approadhat this course will takis what separates this class from traditional

courses.An emphasis on realorld problems leads tihis central focus on project woik
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projects that will focus on the critical analysis of these problems and of their potehfierss.

As such, lhe project work wi be thedriving force behind the classnlike traditional courses

that focus predominantign textbookbaseddisciplinary content goals This approach wilhelp
engage the students in the study of envirental issues and empower them to help solve some

of these problems, both during the course and after it is completed.

FutureSave the Worlthstructors can use this report as a foundation upon which to build this
course, drawing on the fundamental slea environmental litey as outlined in this document
and using the sample course materials as a startingfpothe development afrriting

assignmentsprojects, and case studies.

fiSaving the Worldin the environmental senseguablybegirs and endsvith education.As

David Orr asserted:

The [environmental] crisis we face is first and foremost a crisis of mind, perception, and
valuesi hence, a challenge to those institutions presuming to shape minds, perceptions,
and values. ltisanedad i onal chall engeéThe generati on
to do what we, the present generation, have been unable or unwilling to do: stabilize a
world population that is growing at the rate of a quarter of a million each day; stabilize
and then reducthe emission of greenhouse gases, which threaten to change the climate
perhapgisastrously; protect biological diversity, no declining at an estimated rate of one
hundred species per day; reverse the destruction of rainforests (both tropical and
tempeate), now being lost at the rate of one hundred and sixteen square miles or more
each day; and conserve soils, now being eroded at the rate efivextyillion tons per

day. Those who follow us must learn how to use energy and materials with great
efficiency. They must learn how to utilize solar energy in all its forms. They must
rebuild the economy in order to eliminate waste and pollution. They must learn how to
manage renewable resources for the long term. They must begin the great work of
repairirg, as much as possible, the damage done to the earth in the past two hundred
years of industrialization. No generation has ever faced a more daunting &genda.

The path to a sustainable future, as Orr clearly illustrates, will not be an easy one @tenavig
The road ahead is |l ong; the future, uncertain

journey of one thousand miles begins with a s

44 James L. ElderA Field Guide tcEnvironmental Literacy: Making Strategic Investments in Environmental
Education (Rock Spring: Environmental Education Coalition, 2003), 6.
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students with the knowledge and skills to traverse such apdtiopefullyinspirethem to start

walking.
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APPENDICES

Appendix A: Course Catalog Description
This appendix providesaescription ofSave the Worlds it could appear in the WPI course
catalog or on the web.

Appendix B: Individual Assignments
This appendix provides ¢hsample assignment sheets for pos$halee the Worldchdividual

assignments (AEcoBlog, o0 fiwWwhere is O60Awayd6?0, 0
Assignment, Part 1,0 AA TrashwtAdbsiogmmermty, OPd
and the Humanities, o0 and Aln the Year 2525¢é0)

Appendix C: Group Projects

This appendix provides the sample assignment sheets for p&&sugdehe Worldgroup projects
(AThink Globally, Act Localolty,ré niiSioziniMp vimgWH
Greener WPI, 0 and AEnvironment al Di sasterso).

Appendix D: Case Studies
This appendix provides the sample handouts for two posS#e the Worldase studies
(AChina: Polluting its Way tazPtoapeDitgmhmaan

Appendix E: Possible Course Books

This appendix provides a listing of four possible books to use as required teSévéothe
World. Each book has a different disciplinary focus (engineering, social science, natural
sciences, and moanities).

Appendix F: Further Reading & Inspiration

This appendix provides three readings: the M8@2r | d Sci ent i st sdheWar ni ng
EarthCharter and a poem entitled fAlf the Earth wer e

57



Appendix A: Course Catalog Description

Save the Worlds a twetermcourse focused on the nature and scale of environmental problems
and theirpotentialsolutions, both at the local and global levelis course will utilize an
interdisciplinary approach, as ermmmental problems are best understood through the
perspectives of many academic disciplinEsivironmental issues will be investigated through a
varietyof meansincluding lectures, guest speakers, assigned readings, Jidetsssdebates,

class discussiomase studiesyriting assignments, argroupprojects. The course will

culminate in a terahong research project conducted in teams of 3 to 4 stustewtsich you will
analyze an environmental problem of interest and design a feapfiri@ach to address itike

other Geat Problems Seminar courses, this course will emphasize the development of teamwork,

researchwriting, and presentatioskills.
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Appendix B: Individual Assignments

EcoBlog

Cwer the course of this seminar, we will be investigating 3 number of topics of ecological concern,
including the relationship society has with the environment, the evolution of pressing envirenmental
issues, and factors to consider when thinking critically about these problems, just to name a few. You
will come face to face with many comples, thought-provoking questions zlong the way. Through this
assignment, you will reflect on some of these questions and develop your opinions on a number of
iszues, as well as investigate your personal connection with the environment and how you impact it.

Throughout the term, guestions will be posted on myWPI under the “EcoBlog” section. They will be
related to the topics we are covering in class at the time. The amount you write will be up to you,
though note that you will be graded on the thoughtfulness of your responses and your ability to fully
address the question at hand. Although this is type of writing is informal in nature, it is expected that
you use proper grammar, spelling, and punctuation.

Here's what you need to do:
1.} Goto https/fwww.blogger.com/start to set up your blog.
2.} Come up with a title [“EcoBlog” is acceptable, but | encourage you to be creative and think of
your own titlel).
3.} Email the blog URL to me at

| will post the links to each of your blogs on myWP1 under the “EcoBlog” section. | entourage you to
read each other's writing and leave thoughtful comments and questions!

Remember to date and give a title to each entry of the blog. Feel free to be creative with this
assignment! Pictures are certainly welcome to supplement your entries.
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For the Professors

This blog will be a good way to get the students thinking about any number of issues that may come up
in class. The questicns/assignments can take many forms. For example, they can lead to reflective,
opinionated, creative, or descriptive responses.

Reflective
1.} What is an “environmentalist"? Do you consider yourself to be one? Why or why not?
2.) Read the poem “If the earth were a few feet in diameter” by loe Miller. Do you think this poem
has a valid point? Explain.
3.} Mame three ways you can minimize your personal carbon feotprint. Will it be difficult for you to
commit to these things over the long-term? Explain.

Opinionated
1.} What do you think are the five most important issues facing the environment today? Why?
2.} Do you think every “overpopulated” country should adopt a one-child pelicy?
3.) Do we have a moral obligation to protect the earth for future generations?

Creative

1.} Choose a global environmental issue. Then look at relevant data and extrapolate it into the
future. Based on this data, and whether or not you think action will be taken to deal with this
isswe, describe the severity of this issue 50 years into the future.

2.} Go outside and sit for 15 minutes in area with minimal student traffic. Write a poem zbout the
experience. [Think about the senses - What did you sze? What did you hear? Etc.)

3.) Pretend you are an advisor to the U5, government. What policy changes would you make, if
any, regarding greenhouse gas emissions regulations?

Descriptive
1.} Describe a local environmental problem in Worcester and what is being done about it (if
anything).
2.} Describe one way in which WPl can feazibly become mere “environmentally-friendly.” Devise
an action-plan to implement this idea.
3.} Find today's newspaper. ldentify an article written about an environmental isswe. Give a
summary of the issue and describe your thoughts on it

If interesting questions come up during class discussion, it may be a good idea to post a blog assignment
related to that. It may also be a good idea to encourage students to read each others’ blogs and
comment on them.

Something that was not included in the assignment sheet (but should be) is how often the entries will be
graded, and how long the students will have to write 3 given entry after the question is posted. Perhaps
a pood system will be to randomly select entries to grade at the end of the term to minimize the work
lead of evaluating all of the entries, but yet still encouraging the students to write every entry to the
best of their ability.
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Where is “Away”?

“Throw it away” is a common phrase in the English language. Do you ever stop to think about where

“away” is? This assignment is going to challenge you to figure that out for yourself.

Your task is to investigate the following: when you throw an item away at home or recycle an item at
home, where does it eventually end up? Choose two items (one non-recycled and one recycled item)
and research that question. You may have to make some phone calls.

Your final report should include answers to the following questions:

1.) What non-recycled item did you choose? Describe the path it took to get to its final destination.

Create a schematic depicting that path. Was this path ideal from an environmental point of
view? Can you suggest a more environmentally-friendly path for this object?

2.} What recycled item did you choase? Describe the path it took to get to its final destination.
Create a schematic depicting that path. Was this path ideal from an environmental point of
view? Can you suggest a more environmentally-friendly path for this object?
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Sizing Up Your Ecological Footprint

In an effort to quantify the impact an individual, community, or country has on the environment, the
concept of an “ecological footprint” was developed. The term was first coined in 1992 by Mathis
Wackernegal, PhD, author of “Our Ecological Footprint: Reducing Human impact on the Earth.”

Your ecological footprint is a measure of how much land area is required to support your consumption
and assimilate your waste. Based on current methods of ecological footprint calculations, humanity is
currently in overshoot, or in other words, using up the earth’s resources faster than they can be
regenerated. By some estimates, if everyone lived like the average American, we would need
approximately 5-7 earths to support that kind of lifestyle. Despite the exact number of earths needed,

the conclusion from these types of calculations remains the same = overall, we are not living sustainably.

("Sustainability” is defined as meeting the needs of the present without compromising the ability of
future generations to meet their own needs.” Or as one WP professor said, “Party so that future
generations can party too.”)

There are a number of “ecological footprint calculators” online. You will be using two of them to
determine your personal ecological footprint.

The two websites you will be using are the following:

1.) http:/fwww footprintnetwork.org/en/index.php/GFN/page/personal_footprint
& You'll have a choice between entering “basic information” and entering “detailed
information.” Enter as much detailed information as you can.
2.) http:/fwww.myfootprint.org/
*  When you go through this site, be sure to click on the orange text to get more
information on a particular topic.

Answer the online questions as best as you can. Write down the answers you put for each question
because you will need to know that information to answer ane of the questions.

You will hand in a paper with answers to the following guestions:

1.) Report your ecological footprint from both websites in terms of the area of land and in terms of
the number of earths that would be required to sustain your type of lifestyle if everyone on
earth lived the way you do. How does your footprint compare to that of the average American?

e
—

How close were the two ecological footprint estimates to each other? Which calculator do you
think is more accurate, and why?

3.) Based on your lifestyle, chances are that not everyone in the world could feasibly live like you

—

do. What kinds of social equity issues does this bring up?

! as defined during by the Brundtland Commission in 1987,

1
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4.) Mame three ways you can realistically reduce your ecological footprint. Be specific. Will making
these changes to your habits be difficult for you? 1s this something you think you can sustain for
the rest of your life? Run through both calculstors again only making those three changes and
report how much your footprint is reduced by making those changes to your lifestyle.

These calculators are not going to be perfectly accurate because they cannot possibly take into
account everything and you probably needed to estimate the answers to several of the

5.

guestions. However, what are the benefits of carrying out an exercise like this one anyway? s
there anything that can still be learned or gained from it?¥ Explain.
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A Trashy Assignment, Part 1

Imagine trying to live a life in which you personally dealt with every piece of waste you generated,
instead of tossing it in a garbage can to become someone else’s problem. In an effort to do just that for
a year, “Sustainable Dave” has embraced such a challenge. Read the December 31, 2007 entry of his
blog, “365 Days of Trash”: http://365daysoftrash.blogspot.com/2007/12/365-days-of-trash.html.

Though you will not have to keep all the trash you generate in your dorm room for this assignment, you
will need to keep a written log of it, just like Dave does. For the next week, take note of what you throw
away, and keep track of the items under the headings “garbage” and “recycle,” depending on if you
disposed of the item in a trash can or in a recycling bin. Do not make any changes to your normal
behavior for this assignment. | suggest keeping a little notepad and pen on you wherever you go so you
can jot down whatever trash you generate at the time, instead of trying to remember what you threw

out later on.
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A Trashy Assignment, Part 2

This week, continue to record the amcount of waste you generate, except make every effart to reduce it
by at least 50% (compared to the previous week). At the end of the week, write a report comparing

your behaviors during both weeks of this assignment, addressing the following questions:

1.

2.) In what ways did you adjust your behaviors to reduce the amount of trash you generated

By how much (in the form of a percent) were you able to reduce your waste?

during Week 2? What sacrifices did you have to make, if any, to meet the goal of a 50%
reduction?

3.) What did you find difficult about this assignment?

4.) Most people don’t stop to think about how much waste they generate on a day-to-day
basis. How much of a role does awareness play in inspiring more sustainable behaviors?

Does this apply to other issues of environmental concern? Explain.

Be sure to attach to your report your record of what you threw away for the past two weeks.
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Environmental Autobiography

We are all shaped by our environment — where we grew up and the people who are around us. This
assignment focuses on the effect the natural world had on creating the person you are today.

An environmental autobiography is an autobiography with an emphasis on the natural
environment. You are to describe, in first person, the effects of early experiences of landscape and
environment on your identity today and how those experiences relate to your currently held
feelings and values toward the environment. How has a particular (outdoor) place shaped who you
are today — your biases, your career ambitions, your likes and dislikes...? What kinds of emotions
(positive or negative) does this place trigger for you? How has it shaped your present relationship
with the natural world and thoughts toward it? In your essay, be sure to describe the place
thoroughly — the sights, smells, sounds, etc., and clearly articulate how this place has influenced
you. s there a particular event that occurred in this place? Multiple events? A particular person or
people you associate this place with? Did you learn something significant there?

Take some time to reflect back on your past experiences in nature and have fun with this
assignment. Your essay should be 3-5 pages long.
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Nature and the Humanities

The natural world has long fascinated humans. This fascination has been reflected in all genres of the

humanities — from art to literature to poetry to music.
You have twao options for this assignment. Choose ONE of the following options:

1.) Choose three different genres of the humanities, find a specific example of each, and discuss in
a 3-5 page essay how nature is portrayed in it. In what light is nature portrayed? What does it
say about the relationship between humanity and nature? What emotions are conveyed? What
is the prevailing message? How does the specific humanities genre aid in generating these
emotions and communicating this message? These are all questions you should consider.
Discuss which genre has the largest effect on you — emotionally and intellectually — and why.

2.) Choose three different genres of the humanities and find a specific example of each that share
the same overall theme that in some way, has to do with the natural environment. Examples of
such themes include “humankind should be dominant over nature” or “the natural world is
often taken for granted” or “children appreciate nature more than adults do.” Compare and
contrast in a 3-5 page paper how the same theme is communicated through the three different
genres. What specific techniques are used? In your opinion, is any one genre more effective in
terms of relaying the message more than the other two? Be sure to explain your reasoning

clearly and concisely.

Please attach the text or an image of each specific example to the end of your report, in the order in

which you discuss them.
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In the Year 2525...

What will the world look like in 2525? Write a 3-5 page paper developing this vision. Extrapolate the
global trends we have been studying in class to address this question and reference them in your paper
when possible. Is this a world you would like to live in? This can be a creative piece or an academic
essay; the genre is up to you — you could choose to write it as an extended poem, a science fiction story,
a letter, etc. Be sure to use sensory details to make the piece come alive.

Through this exercise, you should become more aware of how today’s decisions affect tomorrow’s
world and how changes in our way of life in this day and age can shape the future of the environment
that our descendents will ultimately inhabit. Do we have a moral obligation to future generations to
ensure the existence an environmentally-sound world?
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Appendix C: Group Projects

Think Globally, Act Locally

Achieving a more sustainable future begins with individuals acting at the local level. Many small efforts
from individuals can add up in a very big way. One challenge environmentalists face is convincing others
to adopt more envirenmentally-friendly behaviors. This assignment will get you thinking about how to

mativate people to take action or modify their current behaviors.

Your task is to develop an effective campaign to promote a sustainable behavior (carpooling,
composting, recycling, etc.)

You may want to consider the following information, excerpted from the book Fostering Sustainable
Behavior, by Doug McKenzie-Mohr and William Smith:

* Campaigns that rely solely on providing information often have little or no effect upon behavior.

e All persuasion begins with capturing attention. Without attention, persuasion is impossible.

e Threatening or fear arousing message need to be combined with clear suggestions regarding
what people can do to reduce the threat.

*» Messages which emphasize losses that occur as a result of inaction are consistently more
persuasive than are messages that emphasize savings as a result of taking action.

e Threatening messages are a necessary part of directing people’s attention to crises. However,
they are likely to be counter-productive if they are not coupled with messages that are

empowering.
When working on this project, you should think about the following:

e  Who is your audience?

o  What message are you trying to get across?

e What tone should you use?

e Should you have a slogan?

e What benefits can someone incur from adopting this behavior?
* How do you make your message credible?

* Isinformation enough?

What the end-product will look like is up to you. (Possible ideas include an infomercial, a brochure, a
letter to be sent to members of a community, a website, etc.) You will be graded on this end-product
and on a 5 minute presentation you will give to the class.

Reference:

McKenzie-Mohr, Doug and William Smith. Fostering Sustainable Behavior. Gabriola Island: New Society
Publishers, 1999.
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Sizing up WPI's Ecological Footprint

Mow that you've quantified your personal ecological footprint, you will now investigate the ecological
footprint of either a freshman residence hall or a group of WPI faculty. Each group will be assigned to a
different “population.”

Here are the populations you will choose from:

* Natural Sciences faculty
* Engineering faculty

s Social Sciences faculty
*  Humanities faculty

=  Morgan Hall

s Daniels Hall

*  Riley Hall

*  Stoddard A

s Stoddard B

« Stoddard C

* Institute Hall

You will be using the footprint calculator found at htto:/fwww.myfootprint.org. You will need to
interview members of your population to collect this data. Try to select your sample as randomly as

possible. Aim for at least 10% of your population, and a minimum 15 people. You should create a Word
document with the footprint calculator questions and list of possible choices for answers, and an Excel
spreadsheet where you will keep all of the data. You will need to report the following:

1.) The total number of people in your population.

2.) The number of peaple you surveyed.

3.) The percentage of the population that you surveyed.

4.) The responses to each question for each person.

5.) The ecological footprint (in hectares) for each person.

6.) The number of earths required to sustain each person’s lifestyle.

7.) The averages and totals of the responses to each question.

8.) The ecological footprint {in hectares) for the average person in your population.

9.) The number of earths needed to sustain the lifestyle of the average person in your population.
10.) The estimated total footprint (in hectares) of your population.

For the written portion of this assignment, | would like you discuss in 2-3 pages the lifestyle of the
average person in your population. How does the average person in your population compare to the
average American in terms of their ecological footprints?
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For the Professors: Follow-Up Assignments

Compare the average footprint per person of all of the faculty vs. all of the freshmen.

Have the groups analyze each other’s data

each group can be assigned two different populations that

differed significantly in their average ecological footprints per person and they can analyze the data

spreadsheets to discover why that is the case. Then they can write up an analysis of why one population

has a bigger footprint than the other, describing the majors areas in which the lifestyles of one

population differ significantly from another (this will probably wark best between one faculty population

and one freshman population).

Bonus assignment: Have a group write a Towers article summarizing their findings.

Sample Excel Spreadsheet Setup for this Assignment

CQuestion 1

Question 2

CQuestion 3

Footprint (hectares) | & of earths

Person 1

Person 2

Person 3

Average

Total

Total tor the population

—

# of people in population

F ot people surveyed

% of population surveyed
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Moving Toward a Greener WPI

Congratulations! WPI has just hired you and your team as environmental consultants. You will be
assigned to a particular building on campus and will be responsible for analyzing the environmental
impacts of the activities in that building and determining ways to make that building more
environmentally-friendly in a cost-effective manner.

It will be expected that you compile your analysis and recommendations in a memo addressed to the
President’s Task Force on Sustainability. In your report, be sure to detail a plan of action to implement
your recommendations and also include a cost-benefit analysis that quantifies the potential economic
and environmental benefits that would result.

To receive extra credit on this assignment, your team should discuss your recommendations with the
person(s) responsible for implementing such changes and work towards actually putting those
recommendations into practice.
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Environmental Disasters

One need not look far to find examples of human-induced environmental disasters that have caused
devastation around the globe. In your group, you will investigate one of these disasters and educate the
class on the context, causes, environmental impacts, the aftermath, and implications of such an event.

Below is a partial listing of environmental disasters that you could choose from:

* Love Canal

«  Dust Bowl (1930s)

*  Meuse Valley Fog in Belgium (1930)

& Donora Disaster (1948)

« London “pea-souper” (1952)

* NMercury Poisoning in Japan (1956)

*  The Torrey Canyon Qil Spill (1967)

s Cuyahoga River in Cleveland, Ohio (1969)
& Santa Barbara Qil Spill (1969)

*  The Amoco Cadiz Qil Spill (1978)

e Three-Mile Island (1979)

* Times Beach in Missouri (1983)

s Chernobyl (1986)

«  Exxon Valdez Oil Spill in Prince William Sound, Alaska (1989)

For this assignment, you are a news reporter. Research, analyze, and talk about issue, also touching on
the ethics surrounding it. Could it have been prevented? What should have been done differently?
What can be learned from this event?

You will be handing in a newspaper article (3-5 pages). A picture or two is welcome to supplement your
article, just as if it were to be published in a real newspaper. You may also include quotes from people
involved with the incident (real or made-up) to illustrate mare clearly the human effects of the disaster.

You will also present your findings to the class with a 5 minute PowerPoint presentation.
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Appendix D: Case Studies

China: Polluting its Way to Prosperity?

Coal is indeed China’s double-edged sword — the new economy’s black gold and the fragile environment’s
dark cloud.*

Background

The Chinese government is struggling to find an appropriate balance between the need for economic
growth on the one hand and the need for a reasonable level of air guality of the other. Having economic
growth and clean air to breathe are both desirable outcomes, though for China, achieving the two at the
same time is a seemingly difficult task. As such, priorities need to be set, and tough decisions need to be
made.

China boasts the fastest economic growth rate in the world — approximately 10% per year (compared to
the 2 - 3% growth rate typical of First World countries). As a result, no country has succeeded in
alleviating poverty at such a rapid rate as modern China. For raising hundreds of millions of people out
of poverty in 20 years, the World Bank has proclaimed China as a “poverty reduction model” for the rest
of the world. This is good news for the one-fifth of the world's population that call China home.
However, the profitable industries that are responsible for creating jobs, raising the average standard of
living for millions of Chinese, an pulling countless out of poverty are fueled primarily by coal, and thus,

generate greenhouse gas emissions.

Air pollution in China poses a threat to both the natural environment and human health. According to
the World Health Organization's report on air quality in cities worldwide, seven of the 10 most polluted
cities are located in China. China's factories emit pollutants such as carbon dioxide, sulfur dioxide, and
particulate matter into the air. China used 2.1 billion tons of coal in 2004 — more than what the U.S,, the
European Union, and Japan used combined. The current level of air pollution in China is six times
greater than the level deemed safe to breathe by the World Health Organization. Incidents of cancer
and respiratory illness are rising among the Chinese in tandem with its booming economy, and a World
Banlk study indicates that air pollution is causing 350,000 = 400,000 premature deaths per year.

Although the Chinese government has taken steps to improve air quality, they are hesitant to impose
stringent environmental regulations. They do not want to compromise the increased standard of living
for their citizens. After all, why shouldn’t China continue to take broad strides toward First World living
standards? Didn't the U.5. struggle through its own industrial revolution to eventually emerge as the
prosperous nation it is today?

It is important to note that China’s air pollution does not end at the county’s borders; on the contrary,
its effects are felt worldwide. Far from the industrial factories and coal-powered energy plants from
which it came, filthy air is carried by the wind around the globe, making its way into the lungs of many

! Keith Bradsher and David Barboza. “Pollution fram Chinese Coal Casts a Global Shadow.” The New York Times.
11 June 2006. <http://www.nytimes.com/2006/06/11/business/worldbusiness/11chinacoal.html=.
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and is responsible for acid rain in other countries. Clearly, China's air pollution has transcended the
realm of local problems and has emerged as a global issue.

Questions for Consideration
1.) To what extent do you agree with the following statement: “Sacrificing air quality for the sake of
economic growth, and thus increase in per capita income, is justified.” Please explain your
position with specific examples pertaining to China's situation.
2.

e

If you were an advisor to the Chinese government, what policy changes, if any, would you
recommend regarding air quality control and why?
3.

—

What role, if any, should the U.S. play (the government and/or U.S. citizens) in trying to reduce
the level of air pollution in China? Does the U.5. have an obligation to intervene in this
situation? Is it appropriate for the U.S. to intervene in this situation? Please explain.

4.

—

How is China's progress measured? Consider whether environmental costs are taken into
account, and decide whether ar not they should be factored into such a discussion.  In what
ways could changing the current definition of “progress” impact China's future policies with
respect to air pollution?

Related Topics by Discipline

Engineering
s State-of-the-art technologies used to remediate or limit air pollution and whether or not China
does (or should) use them.
* |nvestigation of alternative energy options for China (as opposed to coal).

Social Science
s  Tradeoff between economic growth and environmental protection.
* Examination of China's current policies with respect to air guality regulation and whether or not
they are sufficient.

Natural Sciences
®» Health effects of air pollutants and how they contribute to disease.
*  How air pollution is spread around the globe.
* Acid rain: causes and effects.

Humanities
* The history of countries that experienced an industrial revolution and where they are today.
s Defining "guality of life” — how do health effects factor in (e.g. those caused by poor air quality)?
Should only economic gain be considered? |s only economic gain considered?
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Food vs. Forest: A Brazilian Dilemma

“A billion people around the world are going hungry. Ask them if they want Brozil to stop expanding its
farms."

Background

Deforestation has been on the rise in the Amazon in recent years. More and more land has been
cleared for cattle ranching and agricultural purposes. Projections of current rates of deforestation
predict that if this rate continues, 40% of the forest will be gone by 2050.

The total area of the Amazon rainforest covers an area equivalent to two thirds of the United States
{over 6 million km® or 2.3 million sq. miles) and this farest is ecologically important in many ways. Its
ecological services transcend the local realm and extend into the global arena. The Amazon Rainforest is
one of the richest areas of biodiversity, with respect to both animal and plant life. To illustrate this, note
that over 200 species of trees can be found on one hectare of the Amazon and one tree has been shown
to have 72 different ant species living in it. The worlds’ rainforests are a global resource - not only are
they directly important to the air we all breathe, they also harbor a huge, largely untapped reservoir of
species diversity which could be of profound importance to science and future medical and pharma
research. Much of the plant and animal life remains to be discoverad, and cures of today’s most deadly
diseases could be residing somewhere within such a wealth of biodiversity.

Furthermore, the Amazon Rainforest is the world's largest carbon sink. Trees play an important role in
keeping carbon dioxide out of the atmosphere, and thus, help slow global warming. Destroying the
Amazon Rainforest in its entirety would be tantamount to warming the earth by a couple degrees

Celsius, a change that could have devastating conseguences for our planet.

On the other hand, turning Brazil's rainforest into farmland not only has implications for reducing
hunger in Brazil, but for reducing hunger worldwide. Brazil is the top exporter for a number of foods,
including soy, sugar, orange juice, coffee, beef, and poultry, and its exportation of corn and rice are

Erowing.

The dilemma is clear = how much of the Brazilian rainforest should be destroyed? How much is too

much?

At the heart of this issue is determining how to weigh short-term benefits against possible long-term
conseguences. People are hungry now, but the integrity of these ecosystems is in jeopardy.

! Jashua Schneyer. “Brazil’s Answer to Global Hunger.” BusinessWeek. 2 Jun. 2008, 72.

1
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Questions for Consideration
1.} Part of what makes many enwironmental issues so complex is that to reach a solution, tradeoffs
must be made. The Brazilian dilemma is no exception. What are the pros and cons of
continuing to cut down the Amazon rainforest unhindered? What are pros and cons of ceasing
the destruction of the rainforest altogether? s there a middle ground that can be reached?
Please explain.

2.) What role, if any, should the U.5. play (the government and,/or U.5. citizens) in trying to slow or
stop deforestation in the Amazon? Does the U.S. have an obligation to intervene in this
situation? |5 it appropriate for the U.S. to intervene in this situation? Please explain.

3.} Should you, a5 a student in the U5 care about the deforestation in the Amazon? Why or why
not?

4.) What lawz are in place in Brazil to regulate the destruction of the rainforest? What laws would
you recommend?

Topics by Discipline
Engineering

* Technologies that can be developed to help increase the vield of crops on each plat of land
clezred for agriculture.

Social Science
* Constructing a cost-benefit analysis of the issue.
* Determining whether financial incentives should be used to encourage people to refrain from
cutting down forest.

Natural Sciences
*  How the rainforest helps mitigate climate change.
*  How cutting down the rainforest impacts surrounding ecosystems.

Humanities
#  The ethical dimensions of the dilemma.

*  The history of the Amazon rainforest and its pattern of destruction through the years.
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Appendix E: Possible Cour se Books

ENGINEERING
Cradle to Cradlepy William McDonough & Michael Braungart (2002)

Cradle to Cradlds a small book with gevolutionary vision, challenging tradition and calling on
society to embrace a new way of thinking about sustainability. It centers on the concept of
designi the established cradte-grave approach and the novel cratdieradle approach,

explaining why the former is inevitably sending society down a patnefronmental demise

and how the latter holds the key to an environmentallynd future. For the authors, society and
this planet are in dire need of another industrial revolution, one of tstersability. The

authors see a world of abundance, not limits, and encourage the rest of the world the share the
same vision.The text raises a number of thought ovoki ng i deas and may
outlook on how society can (and potentially shpwaerate.

SOCIAL SCIENCE
Red Sky at Morning: America and the Crisis of the Global Environrhbgrtames Speth (2005

James Speth is a renowned expert on environmental issues and paiégunded and was

president of the World Resources Institutefmonded the Natural Resources Defense Council,
served as advisor on environmental issues for Presidents Carter and Clinton, and was chief
executive officer of the United Nations Development Programme. In his book, he explains how
the world has respondéd the major environmental problems and perhaps more importantly,
discusses why and how these efforts have (more often than not) failed in the attempt. He also
highlights the importance of recognizing not simply the symptoms of environmental destruction,
but the drivers behind them. He concludes by addressing how society can successfully attack the
root causes of environmental degradation and proceeds to describe the fundamental transitions
needed to achieve a more equitable and sustainable f(toisis a very accessible and

informative read. Highly recommended.
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NATURAL SCIENCES
The Little Green Handbook: Seven Trends Shaping the Future of our RigriRbn Nielsen
(200B)

In this book, Nielson takes the reader through an analysis of what he believes are the seven most
critical global trends facing the world: tt)e population explosion, 2) diminishing land

resources, 3) diminishing water resourceshé)desruction of theatmosphere, 5he

approaching energy crisis, 6) social decline, andifijlicts and increasing killing poweiot

only does this bookontain pertinent scientific information on a wide range of environmental
issues, it also contains a lot of datathembedded in the text and in an appendks data

analysis is an important component of the class, this book will be especially useful.

HUMANITIES
Environmental Ethics: Readings in Theory and ApplicatiShed.,by Louis P. Pojmaand Paul
Pojman(2008)

This comprehensive text provides an introduction to environmental ethics. It is a collection of
writings from some of the most influential and most widahed essays on the environment.

The book is split into two parts: Theory and PracticePart 1: Theory, the sections covered
include the following: Perspectives; Animal Rights; Philosophical Theories of Nature, Biocentric
Ethics, Ecocentric Ethics, and Deep Ecology; Preservation of Species Nature and Natural
Objects; NoAWestern Voices; an@bligations to Future Generations. In Part 2: Practice, the
sections covered include the following: Population and Consumption, Food Ethics, Pollution:
General Considerations, Pesticides, Climate Change, Economics and the Environment,
Environmental Juste, and From Dysfunctional to Sustainable Society. Baction contains

an introduction written by PojmarfFurthermore, eadhdividual essay is introduced withbaief
background on the text and the autlaord at the end of each essaytamightprovoking study

guestions.
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Appendix F: Further Reading & Inspiration

WORLD SCIENTISTS' WARNING TO HUMANITY

Human beings and the natural world are on a collision course. Human activities inflict
harsh and often irreversible damage on the environment and on critical resources. If not
checked. many of our current practices put at serious risk the future that we wish for
human society and the plant and animal kingdoms, and may so alter the living world that
it will be unable to sustain life i the manner that we know. Fundamental changes are
urgent if we are to avoid the collision our present course will bring about.

THE ENVIRONMENT IS SUFFERING CRITICAL STRESS
The Atmaosphere

Stratospheric ozone depletion threatens us with enhanced ultra-violet radiation at the
earth's surface, which can be damaging or lethal to many life forms. Aar pollution near
ground level. and acid precipitation, are already causing widespread injury to humans,
forests and crops.

Water Resources

Heedless exploitation of depletable ground water supplies endangers food production and
other essential human systems. Heavy demands on the world's surface waters have
resulted in serious shortages in some 80 countries, containing 40% of the world's
population. Pollution of rivers, lakes and ground water further limats the supply.

Oceans

Destructive pressure on the oceans 1s severe, particularly in the coastal regions which
praduce most of the world's food fish. The total marine catch 1s now at or above the
estimated maximum sustainable vield. Some fisheries have already shown signs of
collapse. Rivers carryving heavy burdens of eroded soil into the seas also carry industrial,
municipal, agricultural, and livestock waste—some of it toxic

Soil

Loss of so1l productivity, which 1s causing extensive land abandonment, 1s a widespread
byproduct of current practices in agriculture and animal husbandry. Since 1945, 11% of
the earth's vegetated surface has been degraded—an area larger than India and China
combined—and per capita food production in many parts of the world 15 decreasing.

Forests

Tropical ramn forests, as well as tropical and temperate dry forests, are being destroyed
rapidly. At present rates, some critical forest types will be gone in a few years and most
of the tropical rain forest will be gone before the end of the next century. With them will
go large numbers of plant and animal species.
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Living Species

The wrreversible loss of species, which by 2100 mayv reach one third of all species now
living, 1s especially serious. We are losing the potential they hold for providing medicinal
and other benefits, and the contribution that genetic diversity of life forms gives to the
robustness of the world's biological systems and to the astonishing beauty of the earth
itself

Much of this damage is irreversible on a scale of centurnies or permanent. Other processes
appear to pose additional threats. Increasing levels of gases in the atmosphere from
human activities, including carbon dioxide released from fossil fuel bumning and from
deforestation, may alter climate on a global scale. Predictions of global warming are still
uncertain—with projected effects ranging from tolerable to very severe—but the potential
risks are very great.

Our massive tampering with the world's interdependent web of life—coupled with the
environmental damage inflicted by deforestation, species loss, and climate change—
could trigger widespread adverse effects, including unpredictable collapses of critical
biological systems whose interactions and dynamics we only imperfectly understand.

Uncertainty over the extent of these effects cannot excuse complacency or delay in facing
the threat.

POPULATION

The earth 1s finite. Its ability to absorb wastes and destructive effluent 1s finite. Its ability
to provide food and energy is finite. Its ability to provide for growing numbers of people
1s finite. And we are fast approaching manv of the earth's limits. Current economic
practices which damage the environment, in both developed and underdeveloped nations,
cannot be continued without the risk that vital global systems will be damaged beyond
repair.

Pressures resulting from unrestrained population growth put demands on the natural
world that can overwhelm any efforts to achieve a sustamable future. If we are to halt the
destruction of our environment, we must accept limits to that growth. A World Bank
estimate indicates that world population will not stabilize at less than 12 4 billion, while
the United Nations concludes that the eventual total could reach 14 billion, a near tripling
of today's 3.4 billion. But, even at this moment, one person in five lives in absolute
poverty without enough to eat, and one in ten suffers serious malnutrition.

No more than one or a few decades remain before the chance to avert the threats we now
confront will be lost and the prospects for humanity mumeasurably diminished.

WARNING
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We the undersigned, senior members of the world's scientific community, hereby warn
all humanity of what lies ahead. A great change 1n our stewardship of the earth and the

life on it, 1s required, if vast human misery 1s to be avoided and our global home on this
planet 1s not to be irretrievably mutilated.

WHAT WE MUST DO
Five inextricably linked areas must be addressed simultaneously:

1. We must bring environmentally damaging activities under control to restore and
protect the integrity of the earth's systems we depend on.

We must, for example, move away from fossil fuels to more benign. inexhaustible energy
sources to cut greenhouse gas emissions and the pollution of our air and water. Priority
must be given to the development of energy sources matched to third world needs—small
scale and relatively easy to implement.

We must halt deforestation, mjury to and loss of agricultural land, and the loss of
terrestrial and marine plant and animal species.

2. We must manage resources crucial to human welfare more effectively.

We must give high prionity to efficient use of energy. water, and other materials,
including expansion of conservation and recycling.

3. We must stabilize population. This will be possible only 1f all nations recognize that 1t
requires improved social and economic conditions, and the adoption of effective,
voluntary family planning.

4. We must reduce and eventually eliminate poverty.

5. We must ensure sexual equality, and guarantes women control over their own
reproductive decisions.

The developed nations are the largest polluters in the world today. They must greatly
reduce their overconsumption, if we are to reduce pressures on resources and the global
environment. The developed nations have the obligation to provide aid and support to
developing nations, because only the developed nations have the financial resources and
the technical skills for these tasks.

Acting on this recognition is not altruism. but enlightened self-interest: whether
industrialized or not, we all have but one lifeboat. No nation can escape from injury when
global biological systems are damaged. No nation can escape from conflicts over
increasingly scarce resources. In addition, environmental and economic instabilities wall
cause mass migrations with mncalculable consequences for developed and undeveloped
nations alike.
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Developing nations must realize that environmental damage 1s one of the gravest threats
they face, and that attempts to blunt it will be overwhelmed if their populations go
unchecked. The greatest peril is to become trapped in spirals of environmental decline,
poverty, and unrest, leading to social. economic and environmental collapse.

Success in this global endeavor will require a great reduction in violence and war.
Fesources now devoted to the preparation and conduct of war—amounting to over $1
trillion annually—will be badly needed i1 the new tasks and should be diverted to the
new challenges.

A new ethic 1s required—a new attitude towards discharging our responsibility for canng
for ourselves and for the earth. We must recognize the earth's limited capacity to provide
for us. We must recognize its fragility. We must no longer allow 1t to be ravaged. This
ethic must motivate a great movement, convince reluctant leaders and reluctant
governments and reluctant peoples themselves to effect the needed changes.

The scientists 1ssuing this warning hope that our message will reach and affect people
everywhere.

We need the help of many.

We require the help of the world community of scientists—natural. social. economic,
political;

We require the help of the world's business and industrial leaders;
We require the help of the worlds religious leaders; and
We require the help of the world's peoples.

We call on all to join us 1n this task.

PROMINENT INDIVIDUALS
AMONG MORE THAN 1,500 SIGNATORIES

_Anatole Abragam, Physicist; Fmr. Member, Pontifical Academy of Sciences; France
_Carlos Aguirre President, Academy of Sciences, Bolivia

_Walter Alvarez Geologist, National Academy of Sciences, USA

_Vigar Uddin Ammad, Chemist, Pakistani & Third World Academies, Pakistan
_Claude Allegre, Geophvsicist, Crafoord Prize. France

_Michael Alpers Epidemiologist, Inst. of Med. Research, Papua New Guinea

_Anne Anastasi, Psyvchologist. National Medal of Science, USA

_Philip Anderson. Nobel laureate, Physics; USA

_Christian Anfinsen, Nobel laureate, Chemustry; USA
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Thailand

_Zhao Zhong-xian, Physicist, Chinese & Third World Acadenues, China
_Zhou Guang-zhao, Physicist; President, Chinese Academy of Sciences;, China
_Solly Zuckerlnan, Zoologist, Royal Society, Great Britain

Over 1,500 members of national, regional, and international science academies have
signed the Waming. Sixtynine nations from all parts of Earth are represented, including
each of the twelve most populous nations and the nineteen largest economic powers. The
full list mcludes a majority of the Nobel laureates in the sciences. Awards and
institutional affiliations are listed for the purpose of identification only. The Nobel Prize
in medicine 1s for physiology or medicine.

A WORLD SCIENTISTS' WARNING BRIEFING BOOK is available from the
Union of Concemed Scientists. It provides the citations to support therr WARNING.

Union of Concemed Scientists, 96 Church Street, Cambnidge, Mass 02238-9105, USA
Phone: 617-347-5552;: FAX: 617-864-9405
Ghttpwww ncsusa.org/ @ucs@igc apc.org

[Warning 1ssued on November 18, 1992, transcribed by Jay Hanson—apologies for any
typos]
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