PROPOSAL FOR DOUBLE-MAJORS IN GEOGRAPHY

The Department of Geography currently offers four tracks for undergraduate majors. Three of these are substantive-theoretical. The fourth, Geographical Information Systems / Cartography is almost entirely methodological in emphasis. There are therefore important complementarities between the tracks, both intellectually and from a career standpoint. We propose taking advantage of this by allowing undergraduates to double-major, with the Geographical Information Systems / Cartography track as one of them in each instance.
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Rationale
Currently in the Department of Geography undergraduates may choose to major in one of four tracks:

· Atmospheric Science / Climatology

· Geographical Information Systems / Cartography

· People, Society and Environment

· Urban and Regional Studies

Distinctive among these four tracks is Geographical Information Systems (GIS) / Cartography. This is because in contrast to the other three tracks, it is primarily methodological in character. In addition to two courses in cartography and three in GIS, students also take two programming courses with a view to designing their own GIS software packages. The other three tracks have predominantly substantive foci and emphasize substance-specific theory; for example, location theory in the Urban and Regional Studies program and theories of the global atmospheric circulation in Atmospheric Science. 

GIS / Cartography is an attractive track in considerable part because of the lucrative careers it opens up. These include the design and operation of geographic information systems for both public and private sector agencies. GIS is in demand in urban and regional planning, in any work that requires some location optimization, as in the design of insurance rating zones or the location of ATM machines, and in basic mapping. For example, most county auditors now have GIS systems through which maps of each individual parcel of land, and of adjacent parcels, can be accessed, along, of course with data pertaining to the parcel. These systems have to be designed and maintained.

This is not to say that the other three tracks are devoid of methodological content. The Atmospheric Science / Climatology track deals heavily with the mechanics of forecasting. Students in People, Society and Environment and in Urban and Regional Studies complete one introductory course in cartography and one in GIS along with some work in spatial analysis. Likewise those doing the GIS / Cartography track do a couple of substantive courses: one in physical geography, like the introductory Climatology course (Geography 520) and one in human geography like Introduction to Political Geography (Geography 460).

On the other hand, the applications of GIS in Atmospheric Science and Climatology are growing rapidly: among other things, and in conjunction with remote sensing techniques, it is used to plot the changing geography of the Greenland Ice Sheet – something with major implications for climatic change – and the daily movement of air masses and fronts and the changing map of temperatures (see, for example, the maps on Weather Underground or BBC Weather). The same goes for People, Society and Environment and Urban and Regional Studies. GIS finds ready applicability in the study of trip patterns in metropolitan areas, of the yearly cyclical movement of nomads and indeed of anything else that can studied with advantage as a problem in time and space. Geographers study the distributional qualities of things and this puts an emphasis on maps. By converting map data into a machine readable form they become available for all manner of manipulations through GIS programs: through the overlay and juxtaposition of maps it has become a pattern revealing technique par excellence. Accordingly GIS is becoming a method of choice in a good deal of the work that geographers do.

From the standpoint of GIS, likewise, there are clear complementarities. GIS manipulate data that can be studied as points, lines, networks, areas, or densities. However, those geometrical forms always represent something material: objects with distinct causal powers and liabilities. Accordingly, no GIS analyst can afford to ignore substantive theory, whether it pertains to the physical or to the social world. In short, the sorts of geographic theories that the student is exposed to in the other three undergraduate tracks are a necessary aspect of the work that the GIS analyst will do. Currently, though, their exposure to this work is limited to just two courses.

The potential complementarities have been grasped by numerous of our undergraduate majors. This is particularly the case for students in our People, Society and Environment, and Urban and Regional Studies tracks who see the GIS / Cartography track as opening up more career options. Requests to add a GIS major are by no means uncommon. Less frequent is the GIS major who wants an exposure to more substantive domains of inquiry.

There are other benefits from pairing GIS / Cartography with each of the other three tracks. The intellectual benefits are perhaps most clear. Undergraduate research is currently a major emphasis in the university and geography has participated in this. Among other things, and using the College of Social and Behavioral Sciences as the benchmark, Geography has more than pulled its weight over the last two years in the Denman competition. A growing number of undergraduate Geography majors opt to do a senior thesis. Allowing double-majors with GIS as one of the choices has obvious ramifications, preparing the students in a much broader fashion for projects that inevitably require as much reference to method as to theory. As preparation for graduate work in Geography the attractions of the double-major option are also clear. It is rare that students enter graduate school with that sort of breadth. Accordingly the double-major would offer them a very considerable advantage.

This is in addition to the obvious career implications. GIS is currently the growth frontier in careers for Geography majors. This is the most common reason for majors in our People, Society and Environment and Urban and Regional Studies tracks asking about doing a second major in GIS / Cartography.

What we are proposing, therefore, is that students majoring in Geography be allowed to do a double-major in Geography with the condition that one of the tracks selected be GIS / Cartography. This will exploit the complementarity between the methods that that track represents and the more theoretical emphasis of the other three tracks. 

How many students would take this opportunity, should it be allowed, is unclear. Of all our tracks, only those majoring in Atmospheric Science / Climatology tend to enter university knowing that that is what they want to major in. Entry into the other three tracks is much more protracted. Some students do not opt for a major track in Geography before their junior year. If this continues, this will inevitably limit the number that can take advantage of the double-major option. On the other hand, the very fact of its advertised availability may result in an earlier decision to major in the field. 

Precedents
Although double majors within one Department are still uncommon in the university, there are precedents for it. Some examples include;

· The Sociology Department: Students can choose majors in both Sociology and Criminology.

· The Department of Communication: Communication and Journalism.

· The Department of French and Italian: French and Italian.

· The International Studies program: Students can major in a thematic track and a regional track. In the interests of exploiting complementarity, they are not allowed to choose two thematic tracks or two regional tracks.

· The Department of Spanish and Portuguese: Spanish and Portuguese.

As with these other instances, our proposal has a solid academic rationale. It seeks to exploit complementarities that will produce a student that is not only better prepared for a career but who is also better prepared for research, whether it be at the undergraduate level or in graduate school. 

Design
At Ohio State, double majors are currently allowed some overlap between the majors so long as there is a minimum of thirty hours unique to each of two majors. Some overlap is therefore allowed. Given the current constitution of the tracks there would indeed be some overlap. In Appendices A1, A2 and A3 we have outlined what a double-major would look like for each of the three possible pairings with Geographical Information Systems / Cartography: Atmospheric Sciences / Climatology; People, Society and Environment; and Urban and Regional Studies.
Time to Graduation

Attached in Appendix B1 is a model curriculum for a student double majoring in the Geographical Information Systems / Cartography and the Atmospheric Science / Climatology tracks. This particular pairing has been selected as the one that on some grounds might create a challenge for time to graduation since the latter track has a substantial number of pre-requisites. In designing the model curriculum we have taken advantage of overlaps between pre-requisites and GECs and the fact that students pursuing double majors are allowed to overlap between their major requirements and their GECs. 

The other two tracks have their own problems with respect to time to graduation. Given the fact that currently so many of our majors are choosing to major in Geography after their first year and sometimes after their second year, a double-major might just not be possible. The two model curricula displayed in Appendices B2 and B3, however, suggest that, assuming students have moved to complete their GECs in a timely fashion, it might indeed be possible to graduate within four years with 191 hours.
APPENDIX A1
GEOGRAPHICAL INFORMATION SYSTEMS (GIS) AND ATMOSPHERIC SCIENCE (AS)
	GIS
	AS

	Geog 580 Elements of Cartography (5)
	Geog 520 Introduction to Climatology (5) OR AS 230 Basic Meteorology (5)

	Geog 680 Numerical Cartography (5)
	Geog 620 Synoptic Meteorology Lab (3)

	Geog 607 Fundamentals of GIS (5)
	Geog 622.01 Boundary Layer Climatology (5) 

	CIS Elementary Computer Programming (4)
	Geog 622.02 Microclimatological Measurements (5)

	Geog 683 Introduction to Geographical Analysis (5) 
	Geog 623.01 Synoptic Analysis and Forecasting (5)

	A 600-level Human Geography course (5) 
	Geog 623.02 Severe Storm Forecasting (5)

	Physical Geography course: Geog 210, Geog 520 or Geog 597.02 (all 5)
	AS 631 Atmospheric Thermodynamics (5)

	Geog 685 Intermediate GIS (5)
	AS 637 Dynamic Meteorology I (5)

	Geog 687 Design and Implementation of GIS (5)  
	AS 638 Dynamic Meteorology II (5)

	CIS 214 Data Structures for GIS (4) OR CIS 230 Introduction to C++ Programming (4) 
	

	Total hours: 43
	Total hours: 43


Total hours for double major: 86
Courses that overlap are italicized.
Credit hours in parens
GEOGRAPHICAL INFORMATION SYSTEMS (GIS) AND PEOPLE, SOCIETY AND ENVIRONMENT (PSE)

	GIS
	PSE

	Geog 580 Elements of Cartography (5)
	Geog 430 Geographical Perspectives on the Environment and Society (5)

	Geog 607 Fundamentals of GIS (5)
	Geog 607 Fundamentals of GIS (5)

	CIS Elementary Computer Programming (4)
	Geog 630 Conservation of Natural Resources (5)

	Geog 683 Introduction to Geographical Analysis (5) 
	Geog 683 Introduction to Geographical Analysis (5)

	A 600-level Human Geography course (5) 
	Geog 635 Globalization and Environment (5)

	Physical Geography course: Geog 210, Geog 520 or Geog 597.02 (all 5)
	Physical Geography course: Geog 210 Physical Geography and Environmental Issues (5) OR H410 Global Climate and Environmental Change

	Geog 685 Intermediate GIS (5)
	Geog 670 Population Geography (5)

	Geog 686 GIS in Social Science and Business Research (5) OR Geog 687 Design and Implementation of GIS (5)  
	Geog 695 Undergrad Seminar in Applied Geography (5)

	CIS 214 Data Structures for GIS (4) OR CIS 230 Introduction to C++ Programming (4) 
	Geog 520 Introduction to Climatology (5)

	Geog 680 Numerical Cartography (5)
	Geog 620 Synoptic Meteorology Lab (3)

	
	Geog 597.02 Integrated Earth Systems (5)

	Total hours: 43
	Total hours**: 34


Total hours for double major: 75
Courses that overlap or overlap potentially are italicized.
Credit hours in parens
** Assuming that full advantage is taken of all potential overlaps.
APPENDIX A3
GEOGRAPHICAL INFORMATION SYSTEMS (GIS) AND URBAN AND REGIONAL STUDIES

	GIS
	URS

	Geog 580 Elements of Cartography (5)
	Geog 580 Elements of Cartography (5)

	Geog 680 Numerical Cartography (5)
	Geog 460 Political Geography (5)

	Geog 607 Fundamentals of GIS (5)
	Geog 607 Fundamentals of GIS (5)

	CIS Elementary Computer Programming (4)
	Geog 635 Globalization and the Environment (5)

	Geog 683 Introduction to Geographical Analysis (5) 
	Geog 683 Introduction to Geographical Analysis (5)

	A 600-level Human Geography course (5) 
	Geog 645 Geography of Transportation (5)

	Physical Geography course: Geog 210, Geog 520 or Geog 597.02 (all 5)
	Physical Geography course: Geog 210, Geog 520 or Geog 597.02 (all 5)

	Geog 685 Intermediate GIS (5)
	Geog 650 Urban Geography (5)

	Geog 686 GIS in Social Science and Business Research (5) OR Geog 687 Design and Implementation of GIS (5)  
	Geog 605 Special Problems in the Geography of Latin America (5)

	CIS 214 Data Structures for GIS (4) OR CIS 230 Introduction to C++ Programming (4) 
	Geog 652 Cities, Cultures and the Political Geography of Difference (5)

	Total hours: 43
	Total hours: 30


Total hours for double major: 73
Courses that overlap are italicized.
Credit hours in parens
APPENDIX B1. MODEL CURRICULUM FOR DOUBLE MAJOR IN GIS AND AS
	
	AUTUMN QUARTER
	WINTER QUARTER
	SPRING QUARTER

	1st 

Year
	Math 150 (5)
English 110 (5)

Foreign Language (5)

Chemistry 101 (5)
TOTAL HOURS: 20
	Math 151 (5)
Geography 200 (5)

Foreign Language (5)

Chemistry 102 (5)

TOTAL HOURS: 20
	Math 152 (5)
Natural Resources 357 (5)

Foreign Language (5)

Landscape Architecture 367 (5)

TOTAL HOURS: 20

	2nd
Year
	Math 153 (5)
Physics 131 (5)

Foreign Language (5)

Geog 430 (5)

TOTAL HOURS: 20
	Math 254 (5)
Physics 132 (5)
GEC Arts and Humanities (5)

Stats 245 (5)
TOTAL HOURS: 20
	Math 255 (5)
Atmospheric Science 230  (5)

Environment and Nat Resources 201 (5)
Geog 580 (5)
TOTAL HOURS: 20

	3rd
Year
	Geog 620 (5)
AS 631 (5)

Geog 607 (5)
TOTAL HOURS: 15
	Geog 622.01 (5)
Geog 623.01 (5)

GEC Arts and Humanities (5)

Geog 680 (5)
TOTAL HOURS: 20
	Geog 623.02 (5)
GEC Arts and Humanities (5)
GEC Social Science (5)

Free Elective (5)

TOTAL HOURS: 20

	4th
Year
	Geog 622.02 (5)
Geog 683 (5)

CS&E 201 (4)
TOTAL HOURS: 14 
	AS 637 (5)
Soc Sci GEC (5)
Geog 685 (5)
CS&E 214 (4
TOTAL HOURS: 19

	AS 638 (5)
GEC Arts and Humanities (5)

GEC Arts and Humanities (5)

Free Elective (5)
TOTAL HOURS: 20


	5th 

Year
	Geog 687 (5)

Geog 450 (5)

Free Elective (5)

TOTAL: 15
	
	


TOTAL : 243 HOURS
Courses in bold : double-major
Courses underlined : GECs

APPENDIX B2. MODEL CURRICULUM FOR DOUBLE MAJOR IN GIS AND PSE
	
	AUTUMN QUARTER
	WINTER QUARTER
	SPRING QUARTER

	1st 

Year
	English 110 (5)
Math 116 or higher (5)

GEC Arts and Humanities (5)

TOTAL: 15
	Geog 210 (5)
GEC Arts and Humanities (5)

Geog 460 (5)
TOTAL: 15
	Geog 580 (5)
Foreign Language (5)

Statistics 145 or 245 (5)

TOTAL: 15

	2nd
Year
	Geog 430 (5)
Geog 607 (5)

Foreign Language (5)
TOTAL: 15
	ENR 300.01 (5)
Geog 680 (5)

Foreign Language (5)

Geog 597.02 (5)

TOTAL: 20
	Geog 597.02 (5)
Biol 101 (5)

Foreign Language (5)

Free Elective (5)
TOTAL: 20

	3rd
Year
	Geog 683 (5)
Geog 670 (5)

ENR 300.02 (5)
TOTAL: 15
	Geog 630 (5)
Geog 685 (5)

Geog 450 (5)

Free Elective (5)
TOTAL: 20
	GEC Arts and Humanities (5)

Landscape Architecture 367 (5)

Free Elective (5)

TOTAL: 15

	4th
Year
	Geog 687 (5)
Geog 695 (5)

CS&E 201 (4)

TOTAL: 14
	Geog 635 (5)
CS&E 214 (4)

GEC Arts and Humanities (5)
TOTAL: 14
	GEC Arts and Humanities (5)

Free Elective (5)
Geog 689 (Internship) (5)
TOTAL: 15


TOTAL: 193 HOURS
Courses in bold : double-major

Courses underlined : GECs

APPENDIX B3. MODEL CURRICULUM FOR DOUBLE MAJOR IN GIS AND URS
	
	AUTUMN QUARTER
	WINTER QUARTER
	SPRING QUARTER

	1st 

Year
	Geography 240 (5)
English 110 (5)

Biol 101 (5)

TOTAL: 15
	Math 116 or higher (5)

Geog 210 (5)

Geog 450 (5)

TOTAL: 15
	Geog 120 (5)
Geog 580 (5)

Stats 145 (5)

TOTAL: 15

	2nd
Year
	Geog 460 (5)
Geog 607 (5)

Geol 100 (5)

TOTAL: 15
	Geog 650 (5)

Geog 680 (5)

Geog 120 (5)

TOTAL: 15
	Geog 605 (5)
Foreign Language (5)
GEC Arts and Humanities (5)

TOTAL: 15

	3rd
Year
	Geog 645 (5)
Geog 683 (5)
Foreign Language (5)

Free Elective (5)
TOTAL: 15
	Geog 652 (5)

Geog 685 (5)

Foreign Language (5)

Geog 597.02 (5)

TOTAL: 20
	GEC Arts and Humanities (5)

Landscape Architecture 367 (5)
Foreign Language (5)
Geog 689 (Internship) (5)

TOTAL: 20

	4th
Year
	Geog 687 (5)
CS&E 201 (4)

GEC Arts and Humanities (5)
TOTAL: 14
	CS&E 214 (4)

Geog 635 (5) 
GEC Arts and Humanities (5)

TOTAL: 14
	GEC Arts and Humanities (5)

Free Elective (5)

Free Elective (5)
TOTAL: 15


TOTAL: 192
Courses in bold : double-major

Courses underlined : GECs
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