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Defining Strong
Departments

. . . . . Our faculty profiles describe geoscientists whose work 1s multidisciplinary, collaborative, has implications for societal i1ssues, or all of Our course profiles show how Individual faculty members incorporate what the
eea (Geosclence IS evolving to meet socletal needs. Common trends we see are shifts y b J P y P P y P y

=57, | toward multidisciplinarity, toward collaboration, toward applications of the the above. Each profile describes that faculty member’s teaching and research. see as essential knowledgfe or skills into their department’s curriculum. Each
profile describes a course’s context, content, goals, and methods of assessment.

geosciences to societal issues, and toward a systems approach to Earth Science. PR ST S S RNERE S

The faculty members profiled below help to illustrate the trends we see in geoscience, including
multidisciplinarity, collaboration, use of sophisticated technology and large data sets, a systems ﬂ%—;ﬂﬁ“w

T h ] ] ] ’ - - approach, and applications to societally relevant issues. This collection is an outgrowth of the 2007 Curricula & Programs that Connect
e re I S a SO a rOWI n e I I I aS I S O n S u e n S researC CO I I l I I l u n I Ca I O n an Waorkshop on Connecting Geoscience Departments to the Future of Science: New Structures for to the Future of Goience
) ) Research and Curriculum. If you would like to contribute a faculty profile to this collection, please fill in Enuﬁ;_f’tehet Connect tothe Future
q y ] y g y p gy miE Alexander Barron, Biogeochemist, Carleton College

- Lok RS Alew studies soil fertility in tropical forests -- an important factor in how quickly an ecosystermn can respond to
an d th e reS u I tl n g d ata SetS 3 / disturbances such as deforestation and global climate change.
[]

Faculty Profile: Alexander Barron

Biogeochemist

Faculty Profile: Tim Bralower

Paleontologist/Biostratigrapher

Department of Geosciences, The Pennsylvania State University Departments of Biology and Chemistry, Carleton College

Tim Bralower's faculty webpage

Alexander Barron's webpage

Courses that Connect to the Future of Science

We asked each participant in the 2007 Workshop on Connecting Geoscience
Departments to the Future of Science: New Structures for Research and Curriculum to
describe either a program/curriculum or a course in their department that connects to
the future of science. The course profiles listed below are based on the information

they submitted. If you would like to contribute a course to this collection, please fill in
the Course Submission Form.

This profile is part of a collection of profiles of faculty members in the geosciences. The
collection focuses on faculty whose teaching and research cannect to the future of science. This
profile was created in 2007.

This profile is part of a collection of profiles of faculty members in the geosciences. The
collection focuses on faculty whose teaching and research connect to the future of science.
This profile was created in April, 2007.

Jump down to Teaching * Research * Connections between teachin
P = = Faculty Profiles Collection

and research

Escape to Alaska
Interactive Exhibits

Built by Terrascope Students
Subject 1.016

Located in the basement of Building 1
Rooms 090/080

the Faculty Profile Submission Formi.

Curricula & Programs that Connect
to the Future of Science

Keeping Curricula Current

Related Links
Faculty Profiles Collection

Jump down to Teaching * Research * Connections between teaching and

Alex Barron doing field work in Panama.

Faculty Profile: Lindy T. Elkins-Tanton ' ~_ Phokacourtesy of Al Barron
bnsibilities? d

Far and a freshman seminar, Asteroids and Impacts: Cosmic Death and | Geodynamicist and Planetary Scientist bsystemn Ecology and a non-majors Global Change Biology course in the Biology department
dergraduate course on Micropaleontology every other year and a gradud Chemistry department. I've also helped to advise Biology and Geology majors on their

Eminar to advanced graduate students, Preparing for an Academic Caree Massachusetts Institute of Tech T'ID|DQ}I'

Faculty Profile: Nicholas
Meskhidze

Atmospheric scientist

Global change, University of Montana
Duantitative Matural Hazards, Bryn Mawr
Geodynamics, University of Minnesota

Geoscience Processes, University of Texas at El Paso
Oceans and Our Global Environment, Indiana Universit
Environmental Geology, University of North Caralina, W
Chicago Rocks! Geology in the City, Northeastern Illinoi
Geographic Information Systems, Olivet Nazarene Univ
Undergraduate Research Problems, University of Akron
Geolourney, Bowling Green State University

Earth Hazards, University of Vermont

See:
Come 4 dog sle

. . \ { al geology?
SC_hDDI of Marine Earth and Atmﬂspher[c e to traditional geology? This profile is part of a collection of profiles of faculty members in the geosciences. The el . courses. My tendency is to see the world as one big biogeochemical system where chemical
SClEﬂCES, North Carolina State UanEFElt'i_.I’ ‘ huired of all geoscience, petroleum engineering and civil engineering ma collection focuses on faculty whose teaching and research connect to the future of | _ AR to the oceans, soils and atmosphere. I try to teach students to think in terms of cycles, like
v to make it relevant to the science and engineering audience. science. This profile was created in 2007, | R readings is Primo Levi's short story "Carbon," which follows a carbon atom on a trip through

* gimulate

Tim Bralower, Paleontologist/Biostratigrapher, The Pennsylvania State University
Tim's work concerns the impact of climate change on life history. He investigates the deep time record to determine the
potential of future environmental change to alter ecosystems on a global basis.

Micholas Meskhidze's webpage.

Course profile: Oceans and Our Global Related Unks
Environment

of Science
Simon Brassell, Indiana University

in new directions? How does it take your department in new g
Ecience in new directions, but I am very interested in designing curricula Jump down to Teaching * Research * Connections between tions? How does it take your department in new directions?

n Geobiology and are revising our Earth Science BS degree to tailor it to teacking and research Feculty Profiles Collection Hepartment, I link to geoscience in both directions. My hope is that ecology and chemistry
hawve big impacts on their fields while the geologists further appreciate how ecological,
Teachi ng Everything about our planet.

Our new resource collections illustrate the changes taking place In geoscience careers
and educati()n and prOVide examples fOr departments intereSted in keeping pace Wlth o e e e e g e R a2 Yo e SRS
these changes.

This profile is part of a collection of profiles of faculty members in
the geosciences. The collection focuses on faculty whose teaching
and research connect to the future of science. This profile was
created in 2007.

ience courses this year is that students are deeply concerned about climate change but
b digestible form, and both skeptics and environmentalists cloud the issue. I think that global
t requires, will continue to grow as a subject of study, both in and beyond the classroom.

Entry level oceanography course, 71-150 students

ests and activities? . What are your teaching responsibilities?
prm climate intervals, specifically the origin of Cretaceous black shales a A course of my choice in the fall and the introduction to physical geology course (for majors and nonmajors) in the spring.
krested in how these events impact life, in particular, the base of the food
ss extinction event and the recovery of marine food webs after this catad How does your teaching relate to traditional geology?

Mast of the physical genlogy course topics are entirely traditional: rock identification, field techniques, history of plate tectonic theory, etc.

Information for this profile was provided by Simon Brassell. Information is also available on the course website.

- . ) .
Jurmp down to Teaching * Research * Connections between teaching and research Facailiy Prillen Cillectim

Teaching

planetary evolution, then compares model predictions to data from remote sensing, from meteorites, and from Mars.

Jump down to Overview and Context * Course Content * Connecting to the Future of Science * Goals and Assessment * References and
Resources * Additional Materials

What are your teaching responsibilities?

i ) ) ) How does it take geoscience in new directions? How does it take your department in new directions?
I teach two courses per year; this year they are atmaspheric physics and advanced physical meteoralogy.

In the introductory course, whenever possible I make the projects and labs interdisciplinary and [ include information and techniques from
materials science, planetary science, space engineering, and from a wide variety of scientific journals. For example, one of the early topics in
this course is rocks and minarals. In the corresponding lab, we go beyond standard identification to interpretation and prediction. Students
grapple with questions like how are these rocks related to the bulk composition of the Earth and the process of chemical differentiation?
Would you find rocks like these on other planets? What type of planets? (Which rocks would only form on tectonically active planets?)

Overview and Context
Oceans and Our Global Environment is an introductory course in oceanography for non-science majors. This course explores the
fundamentals of oceanography, and emphasizes the climatic and environmental importance of the oceans. It fulfills the 'Natural and
Mathematical Sciences' distribution requirement and consists of two lectures and one discussion session each week, the latter focused on the
series of on-line web-based exercises that substitute for lab classes.

How does your teaching relate to traditional geology?

My teaching is traditional in many ways. My students learn about climate change, a standard topic in geoscience. They examine real data to
make connections between theory and observations of the real world. They learn to derive equations, to better understand the underlying
theory.

Micholas Meskhidze, Atmospheric Scientist, Morth Carolina State University
Micholas' research focuses on the interrelationship between pollution, the transport of terrestrial dust into the ocean, and
biological blooms. This is important because oceanic productivity impacts global climate.

Later in the course, as we tackle topics like surface processes, internal planetary dynamics, and plate tectonics, students conduct
experiments with honey and ball bearings to discover the relationship between temperature and viscosity. This leads to generalizations that
apply well beyond traditional areas of geology.

How does it take geoscience in new directions? How does it take your department in new directions?

I work to incorporate new discoveries and new ideas into my classes, as they are developed. Geoscience is a dynamic field, and as our
understanding of Earth's systems evolves, I bring that into the classroom. For example, real-time satellite data provides exciting
apportunities for understanding atmospheric and oceanic processes. This is one toal I use to help students learn about complex interactions
between the hydrosphere, atmosphere, and biosphere. This focus on processes involving such interactions is a growing area of study in the

Curricula & Program Profiles
serc.carleton.edu/departments/dep-activities/curricula-future.html

Each of our curriculum and program profiles illustrates how one department Is working to Fm o | oyer & Em D | oyee | Nnterviews

stay current with today’s trends In geoscience. Each profile describes a program, Its goals, ..
) J O . P 1S & Progl ’ serc.carleton.edu/departments/dep-activities/employment.html
and Its context. Curriculum profiles also include course sequencing information. . . . _ . _ Course profile: Geolourney e T—
For our collection of perspectives on geoscience employment, we interviewed several geoscience employers and recently employed soning e stte ety 4
Curriculaf& Programs that Connect to the Tt .V Ve geoscience graduates. Each interview focuses on what knowledge, skills, and attitudes employees need to be successful in geoscience . ._
F”t”re s Sc'ence WA M rnosohere-terrestna careers. While nogingle perspective can be representative of an entire employment sector, collectively these interviews provide some Overview snd one

- - This is an introductory-level general education course with no prerequisites. It is

y ; E Inte raCtlonS taught entirely in the field over nine-weeks at 30 national parks on a 14,500 mile

Geoscience Departments to the Future of Science: New Structures field trip. Students earn 18 semester credit hours of general education credit. It
Research and Curriculum to describe either a program/curriculum ¢

course In their department that connects to the future of science. I

consists primarily of incoming freshmen and sophomores from a variety of
I I I W u u u u . backgrounds; few know that geology is a subject they can major in. The course is
would like to contribute a program/curriculum to this collection, pl

writing intensive, requiring daily entries in a field notebook at each field site,
fill in the Program Submission Form.

Course Content

Oceans and Our Global Environment incorporates aspects of geology, geoagraphy, physics, chemistry and biology in an interdisciplinary
approach to exploration of the marine realm. The course comprises lectures, in-class discussions, web-based exercises focused on
explanations of critical concepts and recognition of the observational basis for understanding processes in the formation of ocean basins, the
physical structure of the ocean and the atmosphere, the dynamics of ocean and atmospheric processes, and how they influence marine

productivity and biology, and climate. The fundamental skills targeted . . -
interpret scientific information presented in diverse visual formats on Cou rse profl Ie : Geog ra p h Ic Informatlon
Systems

Olivet Nazarene University

Finally, my fall course {or courses) will be related to one or more of my research projects, all of which are strongly interdisciplinary.

Research

Terrascope
Building16, Room 177
617-253-4074
daczel@mit.edu

What are your research interests and activities?
The underlying theme that connects all of my research is the question of how geodynamic processes influence petrologic heterogeneity. Most

Connecting to the Future of Science

The course assignments utilize the ready available access to real-time
height, atmospheric levels of ozone and CO2), supplementad by calcul
salinities). Exposing students to these data sets and requiring them to
equip them to understand scientific information in visual formats likely
of science will be rooted in the presentation of complex data sets an-li
first adopted web-based exercises a decade ago.

Upper level course, 15 or fewer students

Information for this profile was provided by Priscilla Skalac.

Jump down to Overview and Context * Course Content * Connecting to the Future of Science * Goals and Assessment * References and
Resources * Additional Materials

Overview and Context
Students collect GPS data, learn to create map layers using GIS software, and complete a project that utilizes GIS as a problem-solving tool.
This is an intermediate level course that is required of all Geology, Environmental, Physical Science, and Secondary Science Education
majors. Majors are encouraged to take the course early in the sequence, following the introductory level course(s) so they can utilize the
GIS skills gained. It is also offered to other majors who have completed one laboratory science course.

Course Content . . .
The GIS course focuses on student acquisition of the basic skills nq Cou rse p rO'ﬁ Ie . Qua ntltatlve Natu ral Haza rd S
environmental applications. Each student must develop a project f * Courses that Connect to the Future

semester, they work individually on the necessary steps to produc . of Science
needs, collect and evaluate data, perform an analysis, and presen Arlo WE”, Bwn Mawr Teaching Quantitative Skills in the

Ceosciences

200-level general science course, 16-30 students.

Connecting to the Future of Science

GIS technology is applicable for remote research and analysis of
analytical tool is likely to be further enhanced as technological ad

Information for this profile was provided by Joe Elkins. Information is also available on the course wehsite.
Information far this profile was provided by Arlo Weil. Information is also available on the course website.

Jump down to Overview and Context * Course Content * Connecting to the Future

Goals and Assessment

Jump down to Overview and Context * Course Content * Connecting to the Future of Science * Goals and Assessment * References and
Resources * Additional Materials

Goals
A student who successfully completes the GIS-GPS course should

Overview and Context

e demonstrate knowledge of the wide range of utilities f This is an introductory-level general science elective course with one semester of college science as a prereguisite. The course is gquantitative
intensive and fulfills the college's Q-requirement {guantitative requirement). The students have a variety of backgrounds, but most take the
class as a creative way top fulfill their Q-reguirement. We tend to get a few majors from this class whenever it is offered.

1Y

¢ apply skills necessary to utilize desktop GIS to study 4

Geobiology Program, Pennsylvania State
University

See the Penn State Geoscience department's brief overview of this program on the
department's website.

e possess a portfolio of high-guality maps and charts us

Curricula & Programs that Connect
to the Future :li Crience

Course Content

Discussion of Earth processes that occur on human time scales and their impact on humanity both past and present. We guantitatively
consider the past, current and future hazards presented by gealogic processes, including earthquakes, valcanoes, landslides, floods and
hurricanes. The course includes discussion of the social, economic and policy contexts in which geologic processes become geologic hazards.
Case studies are drawn from contemporary and ancient societies. Lecture three hours a week, with one day-long field trip. There are weelkly
problem sets that usually require several hours of work to complete.

e plan and execute a GIS project.

essays and laboratory reparts, and written exams. The students and staff camp in
tents every night, sharing the respaonsibility of camp chores in a communal living
environment.

Solid Earth
geoscience
research &

Course Content

Geolourney consists of five courses that are co-requisite as part of an
interdisciplinary field program that uses field sites in national parks, regional

Jurmp down to Context ®* Connecting to the Future of Science * Goals * Courses and
Segquencing

Map of the route for Bowling Green State University's
Geolourney field course. Click on the image to see a

Joe McCarthy

Connecting to the Future of Science

The course is obviously on a subject matter that all of the students can relate - and recently natural hazards have become a consistent and

Geosclence Hires, 2000

Curricula Employer and Employee Perspectives

a ! | : i 1 i i i . . . . . . . . . .
Geobiology, The Pennsylvania State University Context EnVIrOn mental & i educat|0n Intern, Washington State Governor's Office of Executive Policy museums and visitors centers, road cuts and outcrops, industrial sites and large- larger version. important international news topic. This class is taught in a non-conventional manner in terms of typical shake-and-bake hazard classes. The
- ¥ . ¥ - The Geobiology program is one of five undergraduate major programs (six including an 3 ‘ - - Carol Ormand interviewed Joe MaCarthy on March 12, 3007 los is an intern in the Ghvernar's Office for the state of scale civil engineering projects, Indian reservations, archeological sites, privately-owned natural attractions, and wildlife preserves in 24 :E':'-'ks ISI:JDntt:hE qua”t'ia::i ;reatmenr:: of ”at'-ér;: d.lsas::ers, thetlr pT;;s.lcaltprDcesses, how to analyze, judge, and critique data, and how to
Atmospheric Science, University of Alaska, Fairbanks integrated BS/MS option) offered by the Geosciences department at the Pennsylvania State e e e e g blogeOSCIenceS ; In preparation for the 2007 workshop on the Role of Departments in RE|EtEd LII"II{S Washington, and provides his perspective on using a geoscience degree to inform paolicy decisions at the state government S:fl_atz_s as thl'al field sitE.s to IEaf'jnl':':'r_":Epts in physical anld his.tl:lrical geology, Nati'*"E_ American ':'-'lt'-_'r';r E”'*"ir'-;':_”mer_"tal st!_ldies, an;:l critical i AboUEThe Impact that iumans have and Thelr role on natura’ deasters.
i i i i University. It is oriented toward students preparing for advanced studies in this emerging e -7 i - 4 4 : o _ i : : . level. This interview is one in a collection of interviews of geoscience employers and employees. We hope that these thinking. Daily excursions tao field sites and museums place introductory concepts in context. At night campfire discussions and lectures
Earth System Sclence. University of Wyaming - : : Preparing Future Geoscience Professionals, we have begun developing a  |Geoscientist Career Profiles Goals and Assessment

enhance the educational experience. With so much travel time during the nine-week period (14,500 mi/60 mph = 240 hours), we
incorporated hand-held personal media players (such as the iPod) as platforms to give students access to educational documentaries, lecture
podcasts, images, animations, audio books, Mative American music, and e-text. The primary use of electronic course materials is to prepare
the students for up-coming field sites as we travel in vehicles. Basic geologic mapping projects, water sampling and analysis, archeological
excavations, examination of outcrops, topographic exercises, and geologic hazard assessment projects serve as the "labs" and are the focus
of the field trip. Students learn how to identify rocks, minerals, fossils, landforms, and artifacts. They also obtain experience with topoaraphic
maps, aerial photographs, satellite images, and the maintenance of field notebooks. Interdisciplinary concepts are correlated according to
geography where regions of the country are studied in terms of geomaorphic provinces, ecological biome, and MNative American cultural
regions.

interviews will help guide geoscience departments in preparing students for their future careers. For additional perspectives,

discipline, and for careers in the environmental sciences. : : ; .
please see the other interviews in the collection.

& Petroleum Industry

Environmental Studies, Whitman College

Hydrogeology, Morth Carolina State University

Environmental Geoscience, Northern Illinois University

Hydrologic Sciences, University of Nevada, Reno

Integrated Sciences, Grand Valley State University

Applied Geology Specialization, South Dakota School of Mines and Techno

Earth & PI Sci . University of T .
= anEtar? —— nlverslt? : % Integ rated SCIence Prog ra m r G ra nd Va I Iey Curricula & Programs that Connect
Other programs State University %ﬁ#—

Fluids in the Earth from Surface to Core, Univs

collection of interviews of employers and employees in a variety of Egsggg"inujﬂi;g?ednﬁlgﬁ
geoscience professions. While no single perspective can be representative |- . tor Uniderasadiioke
of an entire employment sector, collectively these interviews will provide |Lourses in Sedimentary
insights into the hiring needs of the various sectors. We hope that feology

knowing these needs will guide geoscience departments in preparing

students for their future careers.

Goals

Connecting to the Future of Science
Geobiology is the interdisciplinary study of the Earth and its biosphere. It embraces the

history of life and its interactions with the earth over gealogic time; it also includes study of

interactions between living organisms and physical and chemical processes in the modern FTRATE AT
environment on Earth, and possibly elsewhere in the universe. Thus, geobiology G
encompasses the fields of paleobiology and paleontology, bingeochemistry,
geomicrobiology and astrobiology.

Jump down to: Employment Context * Desirable Knowledge, Skills, and Attitudes * Adwvice to Job Applicants

¢ Build student confidence in using math

Employment Context ¢ Build student confidence in assessing numbers, their significance, and their meaning

¢ Build confidence and understanding of the scientific method - particularly the differences between hypothesis and theory,
uncertainty, error, precision, and fact

Joe McCarthy graduated from Whittier College with a Bachelor's degree in geology, earned a Master's degree in hydrogeology from the
Colorado School of Mines, and is now a full-time law student. He currently works for Governor Gregoire's environmental policy director, in
the Office of Executive Policy in Seattle, Washington. His job responsibilities consist of communicating with the state Department of Ecology
and the Compliance Office about environmental policies and communicating policy recommendations to the Governor's office. He is often

called upaon to act as a liaison between scientists and policy makers, since he has a thorough understanding of bath fields.

~Mining industry

To suggest additional interviewees, please contact Carol Ormand. Desirable Knowledge, Skills, and Attitudes

Geoscience knowledge
Because of his background in hydrogeology, most of the issues Joe is consulted abou -k d

he uses most heavily is his understanding of watersheds and groundwater. However, MI e LOU In
iz the combination of his geoscience background with his ongoing legal training. For e

project related to the Spokane Valley-Rathdrum Prarie aguifer, which Washington sha Manaaer for Global Geoscience Hiri ng and DEVE|meEﬂt

1 Fluids in the Earth from Surface to Core,
Information for this profile was provided by Ginny Peterson. Information is e L T i U n iVEFSity Of M in I"IES'Dta

also available on the program website.

Jane Willard

President and Principal Geologist, EnPro Assessment

Employers

Environmental

o . TIERCRRNS ; ; 3 ; ; ; i ivi i is | i iri iri originally constructed a regional integrated surface water/groundwater model of the 3 i
P P ————— ( o Information for this profile was provided by Donna Whitney and Martin Saar. Each of the individuals listed below is Il"l"-"DE"-"Ed, to some degree, in hrrmg EII"IdJ"'CII' tra:n:ng EmpEG Carol Ormand interviewed Jane Willard for the 2007 workshop on the Role of Depart thEan-.-'Zrnu:ur I wark in cugnjunctiun u-g\-ith the Washington Agttu:urne-,-' General's Office an ExxonMobil -
version r : . P ; s e ) S e : ) F, ; . :
1 d to O . d Context * C ting to the Fut £ Sci * Goal ; 4 their DIECE of EmpFDyment. We asked them to tell us what thE'}," look fDI’ in EI"I[I"},I' level h”’""'El ded Professionals. This interview is one in a ':_Dlleﬂ |r1ter'||:IEd.t|:| pr.mrlde |n5|.gh1'5 into th cooperative and legal management solutions. These types of interstate issues have t Carol Ormand interviewed Mike Loudin for the 2007 workshop on the Role of Departments in Preparing Future Geoscience
ump down to Uverview and Lontex onnecting to the FUtlre of sclence oals of require employment sectors. We hope that knowing these needs will guide geoscience depa diudication bef h " ; A M ; e PR ; it . :

and Assessment * Courses and Sequencing * Additional Materials i . . . ) ) ) o i il e e e e e S e through adjudication before the U.S. Supreme Court. Professionals. This interview is one in a collection intended to provide insights into the hiring needs of various geoscience

T ———— Jump down to Overview and Context * Connecting to the Future of Science * Goals and Assessment Mike Loudin, Manager for Global Geoscience Hir:ng and Development, ExxonMobil x PRy s B _ ) employment sectors. We hope that knowing these needs will guide geoscience departments in preparing students far their

: - Other skills and attitudes future careers. For additional perspectives, please see the other interviews in the collection. The opinions expressed on this

Jump down to: Hiring Context * Desirable Knowledge, Skills, and Attributes * How to Stand O

Oral and written communication skills are invaluable to Joe in his current position. A | page are those of Mike Loudin, not of ExxonMabil.
various groups of people. This includes learning about environmental issues from the

Overview and Context

This theme encompasses a summer internship program (NSF-REU site), a graduate fellowship program
(Dept. of Education GAANN), and a research program that ties together faculty, students, and researchers
within and beyond the Department of Geology & Geophysics; e.q., interactions between the Department and
the Mational Center for Earth-surface Dynamics (MCED). The thread of the theme also runs through
undergraduate courses required for geoscience majors (Geodynamics I, II; field courses).

« Jane Willard, President and Principal Geologist, EnPro Assessment {an environmental g
firm)

Overview and Context _

The integrated science major is designed for students seeking certification to teach [t g ety sty )

at the elementary schoaol level. It provides the pre-service teacher broad exposure 2 bt _——

in all the sciences and emphasizes the connections among the scientific disciplines, | 1130 Ciangu n -baars J
their relationship with technology, and their relevance to society. )

Hiring Context

recommendations to the Governor's environmental policy advisor, and explaining wh Jurmp down to: Hiring Context * Desirable Knowledae, Skills, and Attributes * How to Stand Out from the Competition * Advice for Geoscience
requirements. Joe emphasizes that he has to be able to communicate with a wide var] Programs

vary a great deal in the sophistication of their understanding of science. The other no
invaluable is project management. Figuring out how long it will take to do a task, breg Hiring Context
accomplishing the overall goal are all essential to his job. Joe credits his undergradual

K-12 Teaching These online collections are one facet of the NSF-

& Academia We are actively bUIldlng these sponsored Building Strong Geoscience Departments

: program (NSF grant numbers GEO-0331930,
Government collections and welcome GE0-0331933, GEO-0614926, GEO-0614570, and

Source: AGI, 2000, suggestions for additions. GEO-0614393). Any opinions, findings, conclusions
| or recommendations expressed In this poster are those

As the President and Principal Gealogist of her own environmental consulting company, Jane
employees. Her employees conduct preliminary research and site evaluation. For preliminar
property's current and past use, and the surrounding properties, to assess whether it is likel
understanding of the local geology and the ability to write 2 summary report. For site evaluat
samples from suspect properties. This requires coordinating utility clearances, drilling, working with clients, and writing reports. Jane has
hired people with either a Masters or a Bachelors degree (and in rare instances an undergraduate student) in geology, geotechnical
engineering, or geography. Occasionally, she has hired someone with @ degree in environmental science, but only with a strong emphasis on
geology.

« Ken Bradbury, Hydrogeologist, Wisconsin Geological and Natural History Survey

The Integrated Science program is an interdisciplinary program that is not housed  Grand Valley State University integrated science
within any department. The Integrated Science faculty belong to their respective program curriculum. Diagram constructed by Carol
disciplinary departments and collectively run the Integrated Science program. Ormand from information provided by Ginny Peterson.
Three Integrated Science courses are offered by the geology department Click on the image to see a larger wersion.

specifically for students in that program. Two full-time tenure-track faculty from Geology are dedicated to teaching those classes.

« Joe Kopera, Contractor and Consultant, Office of the Massachusetts State Geologist

ExxonMabil hires geoscientists around the world for many different types of activities, including mapping, formation evaluation, seismic

This programmatic theme is designed to foster links between courses and research units at many different ] ; ; =i ; : J
analysis, and geoscience research. Virtually all of these positions require at least a Masters degree in geoscience.

levels in and beyond the department, and to serve as a basis for teaching guantitative skills across
geoscience sub-disciplines.

EmDIDyEES Desirable Knowledge, Skills, and Attributes

Connecting to the Future of Science

The theme of fluids encompasses all 'spheres' of the Earth, from the atmosphere to the core. An integrated
research and teaching on fluids promotes linkages within and beyond the UMM geosciences department. Both
of these aspects of the fluids program (broadly defined) are critical elements in geoscience research and
education of the present and future.

Geoscience knowledge
Some basic geoscience knowledge is essential for a geoscientist working in the petroleum industry. For instance:

Connecting to the Future of Science

This interdisciplinary program has science courses aimed at providing future elementary teachers with strong science content background,
linked to state standards and modeling an inguiry approach. The courses have a significant lab component and a relatively small number of
students per class. It connects to the future by developing a strong cohort of elementary science teachers.

Each of the individuals listed below has been recently hired for an entry-level position. We aske Desirable Knowledge, Skills, and Attributes

tell us how well their education prepared them for their current positions.

Geoscience knowledge » sedimentology and stratigraphy
Because of EnPro Assessment's location in the upper midwest, Jane finds that the most essential geoscience knowledge for her employees is
a firm grasp of stratigraphy, sedimentology, and glacial geomorphology. In particular, they need to be able to think stratigraphically -- to

visualize stratigraphy in three dimensions.

e structural geology, including the ability to envision three-dimensional structures

« Karla Hunt, Field Geologist, Resources International, Ltd.

= mineralogy and petrology
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s historical geology

Other skills and attributes
Geoscience knowledge, while essential, is not sufficient by itself. Jane also needs employees who have

« Joe McCarthy, Intern, Washington State Governor's Office of Executive Policy

Goals # geomorphology is also a bonus

Goals
The various elements of the program were designed to bring together as many faculty and research groups in the department as possible,
and to help students see the commonalities among geoscience sub-disciplines. An additional goal relates to teaching guantitative skills to

undergraduate and graduate students in the context of Earth processes from the surface to the deep interior.

s Amy Semratedu, Technical Services Representative, BASF, The Chamical Company

In addition, a solid background in the cognate sciences (biology, physics and chemistry) and mathematics is key. Perhaps surprisingly, Mike
does not expect entry-level hires for ExxonMobil to have any experience specifically in petroleum. Mike emphasizes that this is not
representative of the petroleum industry in general. However, Mike's philosophy is that petroleum geology is ExxonMobil's specialty, and they
can teach it to their new employees.

of the authors and do not necessarily reflect the views

Geoscience knowledge, while essential, is not sufficient by itself. Mike also looks for students who

of the National Science Foundation.

e Future elementary science teachers will gain broad exposure in all the sciences with emphasis on the connections between the
scientific disciplines, their relationship with technology, and their relevance to society. In addition, these students will gain
experience with different teaching and learning styles, same of which are modeled in various courses.

o excellent writing skills

s project management and organization skills

s interpersonal skills, including the ability to work effectively with clients, contractars, and others
Our students will learn essential science content through the perspectives and methods of inquiry; integrate knowledge of

science, learning, pedagogy, and apply that knowledge to science teaching.

Agsessment
We assess the success of the internship and fellowship program by tracking the post-graduation career paths of students. We assess the
success of the research theme by the number of collaborative, cross-disciplinary research investigations undertaken by faculty and

researchers in the department.

These skills provide the necessary foundation for additional skills that employees will need to learn on the job, including technical writing and
time management. Because their site evaluation reports may some day be used in court, Jane's employees have to learn something about
writing legal documents. In addition, EnPro Assessment bills time by the tenth of the hour, so employees must stay on task in order to stay
on budget.

On completion of this cohesive and integrated program, pre-service teachers will understand the importance of lifelong
learning.




