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Informed by an Active Community of Practitioners A Plethora of Robust Teaching Materials A Wealth of Program-strengthening Resources

InTeGrate is an eight-year community effort to strengthen Earth literacy The InTeGrate project developed 32 freely-available, rigorously reviewed  Laying the foundation for tomorrow’s workforce, the InTeGrate project
and build a workforce prepared to tackle environmental and resource courses and modules, consisting of 2 weeks to an entire course worth of  provides resources to catalyze and foster change at the program level
issues by integrating interdisciplinary learning about resource and material. using a variety of strategies.

environmental issues across the undergraduate curriculum to create a T SIEY T Resources are informed by

Interdisciplinary Teaching about Earth

sustainable and just civilization. A2 i SRR

Learn More

Strategies

Addressing learning about the Earth at the programmatic level can take many forms. Each of the program models above focused on some combination of these strategies in their

e the literature as well as
Major Storms and Community Resilience C o o
e R discussions with

Strengthen Workforce Preparation in your Program
Proactively addressing workforce preparation through a student's degree program can yield significant positive results for your

f——— 3 weeks —| Patricia Stapleton (Worcester Polytechnic Institute )
e o0 o Editor: John Taber (IRIS Consortium) students, their future employers, as well as your program. Explore:

3 Units

InTeGrate aims to:
« develop curricula that will dramatically increase Earth literacy of all
undergraduate students, including the large majority of students that
do not ma jor in the geosciences, those who are historical Iy under- T e e e e e e e Y B ol %o 0 ;I_h e}/ ad dlre >3 phrog ram-
represented in the geosciences, and future K-12 teachers, such that S B Seuve g:;f‘ns SS‘:E dear?ts .
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lives and as part of the broader society. e ——————— weec All courses and modules include D IID( ; J develoni q
o= e units with lesson plans, WAITNIEIEE; eleEighing) elin
strengthening degree

* increase the number of majors in the geosciences and related fields e — presentation materials, student g

; : : : . - - Jointhe Commnty handouts and resources programs, and maore.

who are able to work with other scientists, social scientists, business
. . . « a set of stand-alone student

people, and policy makers to develop viable solutions to current and . — . e T ——————
£ : | and hall Designed to be versatile: materials T e
uture environmental and resource challenges. » The materials address a wide - alist of assessments used In addition to the web resources, " | —
range of Earth-related grand « instructor stories that document 16 model programs document how

administration, faculty,
and professionals in the
public and private sector.

e Understand workforce needs * Skills and experiences

e Career opportunities e Employers and alumni

Increase the Diversity of your Graduates

Broadening the diversity of students learning about the Earth brings new perspectives and ways of knowing to issues of great societal

g S
2

Extreme storms have major impacts on the communities that lie in their path. Many climate models predict increased frequency of heavy rains and icing even storms, and severe weather within the continental United States as
a result of ongoing climate changes. In many locales, risk factors for such economically damaging events are no longer accurately predicted by historical tren s. In addition, such variables as time of year, tidal conditions, and
temperature can exacerbate the severity of a storm's impact. A community's ability to respond to a major storm, and to exhibit resilience afterwards, depend pabilities in risk assessment, management, and preparedness.

importance. It also greatly enlarges the pool of potential future employees for all the professions that require Earth expertise. Explore:

e Attracting students e Supporting students e Successful strategies

Embed Sustainability in your Program
Common models for incorporating sustainability into your degree program can be adapted for success in your local institutional
| context. Explore:

e Common models e Essays

* Program descriptions * Learning outcomes

Prepare Future Teachers
y Expose future teachers to active learning, the scientific method, systems thinking and other skills they will need to teach the Next
\ Generation Science Standards. Explore:

o Teacher preparation e Practical teaching opportunities

e FEffects of the NGSS e Professional development

¢ Interdisciplinary strategies

*'5!_ approach employs place-based learning focused on the Missouri River, a vital part of South Dakota's people, history, economy, geography, and environment. Many
students have a connection to the river, and faculty across the Vermillion campus are incorporating earth science and sustainability topics related to the river into their

challenges and contain explicitly how the authors used materials they implemented InTeGrate B i

Through the use of the website, workshops, and webinars, the project has
built on the community of expertise to create and disseminate products interdisciplinary components. . an opportunity to join a materials, resources, and concepts U

3. Increase faculty knowledge and awareness of earth science and sustainability through networking

aimed to meet these goals. « |nstructors can mix and match community of others with to achieve program-level goals

This program is spearheading efforts to increase earth science and sustainability literacy across the )
liberal arts curriculum. Greater than 65% of the 2014 class of incoming freshman at USD was from South Improving Programs

Dakota and their last expQgpsayvong

content among modules and interest in the materials. such as: s a3 [

' 0 No . . . L . . Yy B oog 9N 25k I A
InTeGrate's Guiding Principles are to: courses and adapt the activities - developing sustainability degree === B A -
- address grand challenges involving the Earth and society, to fit their needs. [aura Rademacher: Environmental Science for Informed Citizens at programming, ' -

« develop students' ability to address interdisciplinary issues, » Materials have been used in a University of the Pacific » increasing diversity, enhancing

My course is an introductory environmental science course, which began as a traditional lecture and lab

* incorporate systems thinking, variety of classroom settings and = soiomimmsiiin.. advising and mentoring,

We aim to increase sustainability literacy through the i ion of InTeGrate ity modules, the development of sustainability curriculum for the First
Year Seminar, and creating curricular linkages with co-curricular and community partners. Our ongoing effort features building linkages needed for sustainability

curricular growth and community sustainability problem solving. This is especially important in small institutions (e.g. other 4 year liberal arts colleges) where resources
& for curriculum changes are limited.

1. Embed high-impact geoscience sustainability modules in established courses across a breadth of disciplines

through implementation of st

modules across disciplines at Wittenberg and nearb

2. Broaden student participation in st

students respond favorably to spending additional time on the topics they find most compelling. The About this Course institutions
- - U ’ ’ incorporation of integrate modules has provided new opportunities for active luaming in the classroom. An introductory, general education course for = = 3. Create deep learning opportunities in sustainability through program development across the Wittenberg experience including the First Year
' ] nag-maiors and majors. [ ) Experience, programming, and course-based projects with community partners
P d I t d t d t d f t h t d - Most of the modules lead students through case studies, many of which are focused on regions outside = J . O TTRjoes.
e I l ( I I ( I , , R students
‘ V‘ O p 5 u ‘ I l S u I I r S a I n g O a u r a n of California. As most of my s?uwnb drg from California, the modules have been particularly compelling 205 min =
as they broaden my students' perspectives on these issues. lab per "

Savannah State University - Collaborate to Heighten
Awareness, Rejuvenate, and Train: CHARTing a course to bring
Environmental Justice to the coast

: stories document how materials | T - retaining students
methods of science, and e J !

. ) . ) The nat|on-w|de Were USEd and adaptEd by the opportunities to engage with issues from these perspectives. \d © ¢ Strengthenlng teaCher prep
use authentic data and credible science. ench and community. rrror———— programs, and more.

Dr. Sue C. Ebanks, Savannah State University
Dr. Jolvan T. Morris, Savannah State University
Dr. Carol J. Pride, Savannah State University

Coastal hazards require multi-pronged that is grounded in effective communications, sound logistics, and strategic empowerment. These hinge upon the
understanding and proper evaluation of the natural and anthropogenic challenges, the socioeconomic demographics and forcing, as well as limitations and predicted
lintegrated 3 modules (18 units) into my course, which constituted a significant fraction of our class time. The primary way in which | modified these modules and changes within each of these. The program at Savannah State University is on a continuing mission to efficiently educate an academically diverse set of undergraduate
. . . . , ) , , students, who are from a broad set of training trajectories, to be prepared to address current and future issues regarding resource limitation, natural hazards, risk
e units was by supplementing with additional context and materials to link the modules together. evaluation and management, as well as environmental justice in an interdisciplinary manner and with a focus on the coastal environment. By partnering across Colleges
B 1 H umanities ' T G t M t H l H t h C| at SSU, we have expanded curricular options to include coastal geoscience and service learing-centered experiences while bridging a gap to new, relevant student
usiness o niegrate viateriais in the ciassroom trainingfor which the University i preparing.
- - - = 10/ 1 A) 2 2 o . . .
Distribution of Instructors Engaged with InTeGrate : © Tracking the cumulative number of courses taught with ITG materials Relationship of InTeGrate Materials to my Course Program Goals:
Module/Course Authors + |mplementati°n progl’ams + Workshop/webinar participants Soc ' a l SC I en Ce My course is 15 weeks (30 lecture periods), and the modules were incorporated in the middile of the term. Prior to module implementation, | covered topics including where 1. Bring awareness of Environmental Justice issues associated with coastal risk and hazards to facilitate a collaborative campus community seeking to
Z(y 3000 knowdedge comes from, systems, plate tectonics, and human populations. | then included the "A Growing Concern" module, followed by the "Environmental justice and freshwater ! v ' ' evaluate and manage risk associated with inhabiting the coast
o \ Other resources” module. | then included my own materials on energy, followed by the "Climate of Change” module. | wrapped up my course with an investigation of how might we move ) . Institutional Change Resou at For Higher Ed 2 Establish a certificate andjor minor in coastal risk anc e renriealalie oo
, . rces 3. Devel f learni jects to train students in th f coastal risk, manag t, and tal justi
forward with our planet. Systems and interdisciplinary connections were common themes throughout the course, both through the InTeGrate materials and my own. EXp IO re the Genera l Gui d ell nes €UEI0D 2 PIOBIAM.OL SEMVICE TEAININE PIOJECEs TO LAl SUCENIS 1N e areas of onstaL sk, management. anc.envirenmentaljustice
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The Savannah State University campus borders an extensive salt marsh estuarine system along the

project’s . = '
participants helps to iy s of o g0 ol

2000
I used almost all of the multiple choice and 1 | 1tried to follow the unit outlines as closely as possible, with a few alterations described below.

r n h n n Y of the exams. Students struggled more when| | AGrowing Concern
y difference. The different stakes between exa * Impacts of land use: | included some additional introductory lecture (and reduced text on slides), | modified the response table for the landscape observations

o
as homework will automati (_a“y miss studen exercise to include explicit spaces for each photo, and | worked an example of the wrap-up homework in class to clarify instructions. A\\

Oth > 1500
- N
Materlals 110 t er - - - - * Soil characteristics and their relationship to land use practices: | included some additional introductory lecture (and reduced text on slides), but mostly NACT = Profece: I Devel
vod the . - sre rofessional Development
authors <tience Il g e | S Cl p N a ry Outcomes followed the activity as witen. Create a Positive Context
Im plementation | envisioned students would gain a deeper u * Natural and agricultural erosion rates: | included some additional introductory lecture (and reduced text on slides). | followed the activities, although | added Keep it positive! A change agenda should be framed in a way that offers a positive message and does not build walls or Trave I | n g WO rks h o ps Prog ram For Workshop Leaders »
program participants 268 21% = F 1000 more time than other activities and because some clarfcation on the caleations and the visuslization actty. assign or imply blame. Create an environment that listens to and values the community's contributions and About NAGT . ) _ ) )
I V I e S O r a I I l O r e materials, rather than deeper learning. My se * Using Soilweb to investigate the soil beneath you: | used this unit as a lab activity, so | expanded the think-pair-share activity and the jigsaw activity. S The Traveling Workshops Program (TWP) brings national leaders in environmental,
. . N ‘o ) " . . . . P * Membership sustainability, and geoscience education to your campus, regional, or national event. The

Workshop & Weblnar 1270 environmental justice and deeper case studi * Predicting the effects of climate change on soil loss: My students struggled with completing homework, so some class was dedicated to "review" of homework Professional Development Traveling Workshops Program focuses on opportunities to strengthen both courses and

participan ts ¢ 0 0 to enable the class to move forward on topics. | also used a lot of time for covering the systems diagrams. R X N X X X .

) H S00 Read more » NAGT Webinars programs including attracting and supporting diverse students. It brings together expertise
TOTAL 1648 Env'ro O I S t I ‘ a r O a ‘ t O * Creating an agricultural "fact sheet": | used this module almost as is, although | gave my students more in class time to get started. | included additional Workshops from numerous NSF funded projects including the On the Cutting Edge, InTeGrate, SAGE, and
“good" examples of fact sheets for perspective.

GeoNeeds. The TWP is a part of NAGT's integrated Workshop Program.
Program

Workshop Synopsis At the end of an NAGT traveling workshop, participants will have a combination of the following,
dependent on the workshop theme:

13%

Environmental Justice and Freshwater Resources

* Introduction to environmental justice: | included some additional introductory lecture (and reduced text on slides/added images), added an exploration of

. )
a‘d d re S S I n g Ea rt h S 2(:)11-12 2012-13 2013-14 2014-15 201516 2016-17 2017-18 EPAs ESereen.

Minimum Number of Instructors per State Engineering ! Understand Potential Reactions to Change

Workshop Facilitators

Change isn't easy and potential for change can elicit a defensive response. Thus, understanding potential reactions to icati ’ ’
3% « The hydrologic cycle and freshwater resources: | used a water footprint survey | modified from elsewhere, rather than the one provided here, and 1 added 2 g Y P & P o EP TWP Application « Strategies and approaches that have worked for others in the US and Canada.
analyeis an wwe portray the b gle cy - change is helpful in designing your plan, pitching it in a non-threatening way, and preparing for potential challenges.
ra n d h a | | e n e S = = anatysis and discussion of how we porizay the hyrologic cycl. g P eningy L & g way, prep g P g Geoscience and « A collection of resources, including department best practices, curricula, courses, modules, and activities, on the topic(s)
e - * Streams and water diversion: | provided quite a bit more introductory material to this unit, particularly about watershed and boundaries. | used the rest of the 3 i i of their choice.
0 10 120 2-30 3140 4150 §-70 TI-100 100-200 G C . Project-developed materials are used T TNRRR T — U— - :
eogra p y materials close to as is. Read more » epartments

Crossecampus ¢ A departmental, program, or individual action plan for moving forward.

Environmental and —
Sustainability Programs Application — - )
Participants from prior workshops write:

Earth Science in K-8

50/ = = * Women and water: | used this module close to as is, although | reduced some redundancy, and | expanded explanations around the sustainable water use
6 IN a growing numper o1 ClasSrooms.

* Hazardous waste and Love Canal: I've explored using different supporting videos for this module. I've also expand on the case study background to provide

h "l go into tomorrow with a renewed enthusiasm for making us
Teacher Preparation

I n itiate a Cha nge Effort: An EXe rcise Programs Th emes a better department and to make us an integral part of the

more context.

. . . . . s o ot . - o i i ) - ) vt o TR . . . . . . University and community."
2018 Workshops InTeG rate Pa mC|pa nts by De pa rtment Dlst“pllne (n—1341) St rategi es * Groundwater availability and resources: | included some additional introductory lecture (and reduced text on slides/added images). This exercise consists of a series ofquestlons that can lead thought about how to get anew change effort off the Supporting All Students « Geoscience and Environmental Science Departments
H 2 i : Intro and Upper-Level Ty 5 .
i ) ) ) ) ) ) ) A Climate of Change ground in a particular context. Gotreas o Cross-Campus Environmental and Sustainability Programs Bnr.rgmg the wor{<shnp to th‘e department is a highly valuab{e
\ Engaging Students in Understanding the Earth System as it Intertwines with Key Societal Issues: A workshop for high These strategies are embedded in the InTeGrate teaching materials above. Explore these strategies in more depth: o Forecasting climate variability and change: | used this module close to as is, although | expanded explanations around feedbacks Effective and Societall . . . vehicle for engaging the entire department, and I really can('t)
4 school teachers el v (s Y e Earth Science in K-8 Teacher Preparation Programs say enough about this model. Kudos to the Building Strong
- August 16, 2018, in conjunction with the 2018 idt C: e in Boston, MA * Deciphering short-term climate variability: | used this module close to as is, although | expanded on the explanations for case study 1 and provided an Read more » Supporting. the Success of All Students Geoscience Program..."
y N .
- o R . § . . . oy abridged case study 2. {
Bringing sustainability into high school classrooms offers a range of benefits to student learning, such as establishing relevance for your students and . Current and Past
empowering them to begin thinking about society and the Earth on a broader scale. This professional development workshop is designed to help chemistry, - - St rategy' I n fu se S USta Ina bl llty * Anomalous behavior: | used this module close to as is, although | expanded on the explanations of how to read the data, particularly the wind speeds. Workshops e Intro and Upper-Level Courses
earth science, environmental s.dence.’ a.nd. physical science (ead‘e.'s infuse, mo.r.e SOCEe.tal rele.vance into t,heirdassm,oms WTt,h InTeGrate teaching materials. ' ,’ <! ks O r S O S a n W‘ I n a r S r I I I t O ‘ t ‘ r TeaChing with SUStainab“ity tOpiCS can increase student engagement by eStabliShing relevance, b”dgmg course content to current * Slow and steady: | used this module close to as is. Since El Nino/La Nina is a large feature of California's climate, | expanded upon the descriptions. | used the Keep the Momentum o Effective and Societally Relevant Courses
challenge students to address interdisciplinary problems, engage in geoscientific habits of mind, work with authentic geoscience data and develop systems thinking. During the Going
workshop, teachers will gain hands-on experience working with these NGSS-aligned, freely available materials and adapting them for K-12 use. topics in the news, and connecting course material to other disciplines. Explore: Greenland activities as lab exercises and close to as presented. L. A
K . E f d o Systems@play: | used this module close to as is, but | expanded the discussion of the climate system quite bit. | used the activities close to as presented as lab SUStaIn | ng Cha nge Over the Long Term
* Incorporation strategies ey topics (Energy, food, water, etc) activities. The path to systemic change is a long journey that requires setting up a cycle of innovation that promotes effective

A — experts from across disciplines to share their

teachers
August 14,2018, in j ion with the 2018 idt C e in Boston, MA

. L] L] [ ]
w Bringing sustainability into elementary and middle school classrooms offers a range of benefits to student learning, such as establishing relevance for your
students and empowering them to begin thinking about society and the Earth on a broader scale. This professional development workshop is designed to help e X e r I S e W I O e r S O I n - e r S O n a e
K-8 teachers infuse more societal relevance into their classrooms with InTeGrate teaching materials. InTeGrate materials challenge students to address interdisciplinary problems, ,
t d - t . t . I I t h
Connecting Earth Science and Sustainability to Teach the NGSS g
August 1-3, 2018: IslandWood, Bainbridge Island, WA
2018 Webinars -
¥ In the Next Generation Science Standards, the Earth sciences
ideas emphasize the interactions between Earth and human n

sustainability be incorporated into the diverse contexts of scit Webinar: Communicating Science to a Broad Audience: Social Media for You and Your Students

school science teachers who are seeking engaging, data-rich, and interdisciplin 23~ One,60-minute virtual session - May 31,2018
and practices. Participants will be actively and collaboratively involved not only [Q cignge|;  Time: 10:00 am PT | 11:00 am MT | 12:00 pm CT | 1:00 pm ET
developing supporting resources that will help them and their colleagues make O e Registration is closed.

[ ] ] [ ]
2018 Earth Educators' Rendezvous Social media offers earth science educators an opportunity to directly interface with the public, improve public perception of science and scientists, combat scientific
July 16-20, 2018: University of Kansas, Lawrence, KS misunderstanding and misinformation, and share the joys and challenges of doing science. Many educators are already using social media in innovative ways to engage students, ,
s d s s

their networks, and the public. In this webinar, we will discuss the power of social media for science, best practices, how you can support your students in effective social media

* Adapting to a changing world: | added additional analysis on public perception of climate change. | used the gallery walk as written in "version 1% communication of your findings and how they fit within your campus culture and your institution's mission.

The NAGT Traveling Workshop
Program brings together
o LB TS, ot i s expertise from NSF programs
SRR ding InTeGrate, On the Cutting
Edge, SAGE, and GeoNeeds, to
ISR st i PrOVIA@ workshops that (by
i:f::i::r:m:n:tmk:::m;z::::r:;z:;;;:e;i;uf;z;::dm;im;; SEEEEED application) travel to departments
to strengthen both courses and
Strategies for catalyzing and programs including attracting and

sustaining change are also provided. supporting diverse students.

Read more »

Strategy: Incorporate Expert Ways of Thinking about Earth

A sustainable approach requires sophisticated ways of thinking about the Earth system. Geoscience can lend expertise about how to

engage in geoscientific habits of mind, work with authentic geoscience data and develop systems thinking. During the workshop, teachers will gain hands-on experience working
with these NGSS-aligned, freely available materials and adapting them for K-8 use.

approach these complex issues. Explore:

e Systems thinking e Geoscientific thinking St rate g i e S fo r i n fu S i n g
. sustainability across the

Strategy: Connect to the World We Live In
e e e e et seveinveenme - eyrriculum, stren gt henin g

e Service learning ¢ Using the local environment * Real world examples . . . . .

interdisciplinary teaching, and
Strategy: Build Interdisciplinary Connections e n g ag In g Stu d e n,t S a re CO m p | I e d
| P ——" G SN - e — . .

e e from the project's community of

Explore:
e Connections between faculty e Geoscience & engineering e Understanding perspectives fac u Ity as We I I aS fro m fac u Ity

S . - and practitioner discussions at
| Strategy: Connect Justice to Sustainability

Ls:;z:yc.);:iar:ability do not affect everyone on the planet in the same way. Give your students an ethical perspective on Earth and WO r k S h O p S a n d We b i n a r S _

e Environmental Justice * Risk & Resilience e GeokEthics

Design your own professional development opportunity at th | use, and tips for contentious communication that can be applied in all forms of communication.

sessions, plenary talks, and working groups. Capitalize onex; | - - - - -
network with others engaged in improving undergraduate Ea I n ‘ u I n O S e I n V O V e W I q e ‘ l I r r I ‘ l I u I I l
Webinar: Exploring ways to make the InTeGrate Mineral Resources module your own

One, 60-minute virtual session - May 29, 2018
Time: 11:00 am PT | 12:00 pm MT | 1:00 pm CT | 2:00 pm ET

design and implementation programs,

Although InTeGrate's Humans' Dependence on Earth's Mineral Resources module was designed to be taught in a 2-week portion of an introductory geoscience course, the
materials it contains can be used in different orders or even on their own. Also, the interdisciplinary nature of several of the activities lend for their adoption in other types of

n n n n
classes. Using participant input as a guide, this webinar will provide examples of how the module material can be adapted to meet diverse needs in different types of courses. ad m I n I St rato rS a n d t h O S e I n t h e p l I b I I C a n d

5\ =~ Webinar: Teaching Ocean Sustainability using Active Learning Techniques

private sector workforce to build an inclusive

The InTeGrate Ocean Sustainability Module introduces the importance of oceans, basic ocean processes, and the impacts of oceans on human health. During this webinar we will

* Unit 1: Ocean Circulation and Health, which explores modern ocean circulation and how these patterns are expected to be altered by climate change.

«Unit4: Oceans in Peril: Pressures on Ocean Ecosystems, which explores how modern climate change impacts grey whale behavior.

[] [] [] []
The units presented in depth will provide participants examples of how to challenge students to think about the interconnectedness of Earth's systems and how humans can alter S t u d e n t S b Ot h to m a ke I n fo r m e d d e C I S I O n S I n
marine systems and their inhabitants.
[ ] [] [ ]
Webinar: Critical Zone Science: A transdisciplinary approach to environmental science t h
eir daily life as well as for the workforce
@ Time: 11:00 am PT | 12:00 pm MT | 1:00 pm CT | 2:00 pm ET u

S Registration is closed.
Srdle

Explore InTeGrate:

The InTeGrate STEP Center for the Geosciences is supported by a National Science Foundation (NSF) collaboration between the
Directorates for Education and Human Resources (EHR) and Geosciences (GEO) under grant DUE - 1125331




