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Importance of Interdisciplinary Teaching to Expertise from the InTeGrate Community
Earth REIatEd SOCietaI Chal Ienges The material on the InTeGrate website aims to bridge disciplinary boundaries by providing a variety of resources built from community contributions at professional

development workshops, within materials development teams, and in implementation programs. The materials incorporate a broad range of interdisciplinary voices, from
faculty, to college and university program chairs, and employers (see Figure 1). The combined expertise and experience reflected in these web pages creates a set of
innovative and effective ideas and strategies to help improve interdisciplinary teaching about Earth-related Grand Challenges.

The 2001 NRC report on Grand Challenges identified a number of key
environmental issues facing society today involving the management
and usage of water, land, and mineral resources; Earth’s evolving climate
and environmental instability; and stress on biological and e
biogeochemical systems. These challenges involve complex, interacting synthetic pages drawing IcheGrate
. . . . ] from expertise across the i A
natural and social systems. While geoscientists are particularly well InTeGrate community =~ oty
equipped to explore and explain the relation of Earth systems through
spatial, temporal, and complex systems reasoning (Manduca and
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the material is taught that leads to the learning gains.
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affect the future quality of life on Earth for us all (NRC, 2001). teams of faculty authors e e
Interdisciplinary education that addresses the nature of complex Earth - -

and environmental systems is also likely to play a role in developing

effective policy around these issues (Herbert 2006).

Experience from Successful Interdisciplinary Teaching References

Although there are clear benefits to interdisciplinary education, it is not a trivial task to teach in this manner. Potential barriers include: building collaborations with experts of complementary topics, identifying Clark TW (1999) Interdisciplinary problem-solving: Next steps in the Greater
overlapping concepts that relate to the Grand Challenges, understanding and incorporating multiple points-of-view including disciplinary learning cultures and vocabularies, and finding ways to approach curriculum Yellowstone Ecosystem. Policy Sciences 32:393-414

design at the course, program, or institutional level that align with your educational setting, student needs, goals, time, and budget. The rich discussions and successful experiences that underpin this content offer Herbert BE (2006) Student understanding of complex earth systems. Geological
many creative and effective ways to overcome these barriers on the InTeGrate website. Learn from the many successes of your colleagues. Society of America Special Papers 413:35-104
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The Power of Integration: Engineering, Geoscience, & Lattuca LR, Voigt LJ, Fath KQ (2004) Does interdisciplinarity promote learning?
Sustainability Theoretical support and researchable questions. The Review of Higher Education
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Build a Culture of Collaboration Effective Strategies for Interdisciplinary Teaching

Jump down to: Integrate differing viewpoints

Many current societal issues are connected to the Earth, such as environmental degradation, food Concepts on this page were derived from faculty discussions and presentations at the 2013 Engineering, Sustainability, and Concepts on this page were derived from faculty discussions and presentations at multiple InTeGrate workshops. 28:23-48
supply, energy needs, mineral resources, climate change, and more. Incorporating these topics into a the Geosciences workshop. Concepts on this page were derived from faculty discussions and presentations at the 2013 Engineering, Sustainability, and
course {from any discipline) can increase relevancy and interest among students. Understanding There are several designs for interdisciplinary teachine. Some of these involve (Tax . . . . . . .
societal issues and learning about solutions helps students develop the expertise they need to address problems that involve the Earth. Bring the i ing interdi El'» hi _F’ _"YI : hile others ti h the Geosclences warkshop. Manduca CAI KaStenS KA (2012) GeOSCIence and geOSCIenUStS Unlquely eqUIpped to
. i ) ) i building inferdisciofi ’ i ) An important consideration for interdisciplinary teaching is the nature and 'culture’ of students in integrating interdisciplinary teaching in a single course, while others tie together a . . . . .
Ferthinto your course by Incorporating ofher's expertise or bullding Inferclsclplinary connections within your course content. particular disciplines. In other words, students do not think and [eam in the same way. In the same _colmbln.z.atlor;ozdﬁ_fer?nt co_urse:n atsirls?. Reg;i\rctilzss Oftth: forhmaFtL;sed, Interdisciplinary teaching in itself is a powerful tool for preparing students for the workforce and is a mechanism to engage students in Stu dy Ea rth . In: Ea rth an d M I nd I I . A SyntheS|S Of Resea rCh on Th IN k| ng d nd Lea rni ng
. regard, students’ worldviews influence the way they think, act, and how they weigh values of niegration by design Is an Important starting point. How o Teach with an thinki itically about h : hei son ofeng : : d inabili : ity f . . . . . .
. . . Why teach this way? » L . . R . inking critically about how systems interact. The integration of engineering, geoscience, and sustainability present a unique opportunity for _
Fl nd and Incorporate expertlse to teaCh about the Earth _ y different aspects of problems and solutions. There is nothing inherently ‘wrong' with the Interdisciplinary Approach, a page from the Pedagogy in Action project provides some studants to work bogether to solve problernc related to sustinability issuss, In order o integrate enginaaring and geoscience, one must N the GeOSCIenCES, VOl 486 GeO|0gIC3| SOC|ety Of Amenca SpECIa| Pa perS, pp 1 12

. . s . ’ ; step by step instructions for integrating interdisciplinary teaching in the classroom.
difference in cultures, but it is important to recognize there are differences so that one can design pRysiEp grating panary & understand that these two disciplinary cultures approach and solve problems in different ways. However, with careful planning and design,

Build Connections Between Faculty teaching to appeal to different students as well as to capitalize on opportunities to strengthen The examples below provide some Ideasfor different methods for Interdisciplinary integrating these two disciplines is a powerful approach to teaching about sustainability issues. NRC (2001) Grand challenges in environmental sciences. National Research Council.
There are a spectrum of ways to capitalize on the strengths of others, allowing you to both draw on, and pi:m:;:rm - their ability to work in teams, as they will likely have to do in the workforce. teaching. . . . . .
provide, expertise. Start off with what works for you, perhaps small groups with informal discussions or L |B*losly and -tf’i?ﬁiamm o ) ) ) S ) Com m |ttee on G ra nd Cha | |engeS N EnVl ron mental SCIenCES. N ahonal Academy PI’ESS,
invite a guest speaker to your class before diving into larger scale integration. y,where y= sxf‘i;ﬁ;m Bringing together econ_omlcs, ethics ér_1d science to address éustal_nab|l|ty is an_ mts_alle#ually _ N _ Promote Buy-ln o _ _ o o TWO CU ltu res
Pyl same autosomes, na’ powerful focus. It provides opportunities to strengthen relationships between institutions and their communities and between academia Student, department, and institutional buy-in for interdisciplinary teaching is an
» Deepen perspectives with Interdisciplinary Teaching S ﬂ,r:":,:ﬁ:",;fmv and society. It also provides oppertunities to bring together schools within an institution. Capitalizing on the interests of business and other important first step in developing activities and courses that cross disciplinary Engineers and geoscientists have different ways of approaching and implementing

Enhance your ability to incorporate topics outside of your area of expertise and bring \Y : professional schools will provide new financial models, new intellectual and research opportunities, and new legitimacy for our programs. divides. At the institutional level, redesigning courses and curricula to include interdisciplinary teaching presents an opportunity to increase problem solving. Engineers tend to approach problem solving from a quantitative

relevancy to students. There are a spectrum of interdisciplinary teaching strategies that ' Similarly, thinking proactively about areas in which geoscience understanding bring a competitive advantage (e.g. global security) opens enrollment was noted as a way to appeal to administrators. Further, interdisciplinary teaching can broaden the enrollment in courses offered in perspective, and to focus on efficiently finding an appropriate solution to a

can promote a culture of collaboration. For example, philosopher Ed Barbanell, and : new opportunities. individual disciplines, integrating geoscience, engineering, humanities, policy, education, and other majors. At the student level, problem. Geoscientists, on the other hand, are more apt to focus on understanding

environmental engineer Steve Burian, teamed up to teach Hydrotopia, a course about ' : interdisciplinary teaching appeals to students interested in multiple disciplines and who realize the necessity of tackling real-world problems the problem, looking at the history of the problem and engaging in critical thinking

hli(s-::!oricadl and emerg;zgw:t;r issuesin t:fwestern UniFed St-ates. Dfraw_ingclm_eachh of their : E Different Ways oprproaching Problem SD[ViI'Ig: An example through an interdisciplinary lens. about different possibilities or outcomes. Neither approach to problem solving is The InTeGrate STEP Center Supported by a Nat-l'onal Science

skills and expertise, Ed and Steve were able to train engineering professionals in the gl gt Chok : : ek

technical knf)w—how to manage and operate a water regsou rce sgy:tem while building a sensitivity to the human and environmental Consider, for instance, tasking an introductory-level environmental science class _ Start Off Small ll'lgﬂl'j’f _T _WI??_E.:_E:T'E:_S_?_S?E{I t_(izdfrjtlffﬂ]?‘t tlle_ti“T fil?jte_sue_.xis_t ir_‘ iﬁﬁifo‘_ Foundation (NSF) grant DUE 1125331

context.




