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INTRODUCTION 



(This is a primary heading)
     This manual presents the standardized format for scholarly writing (i.e. reports, papers and theses) in the Department of Geography and Geosciences at the University of Louisville.  Departmental faculty members have decided upon this format, which conforms to the standards defined by the Association of American Geographers (AAG). All students are advised to read the Style Sheet for the Annals of the Association of American Geographers available at:  http://www.aag.org/galleries/default-file/ANNALSSTYLESHEET.pdf .
     It is essential that final submitted documents conform to the guidelines specified in this document.  Faculty mentors may approve deviations from these guidelines, but only under exceptional circumstances.
CASE DEFINITIONS

     References to various case definitions are made throughout this document.  In sentence case the first letter of the sentence is capitalized, with the rest being lower case, as in “The analysis yielded unexpected results.”  Upper case formatting uses all capital letters, as in the heading of this section.  In title case, the first letter of each word is capitalized and the rest are lower case, for example, “Data and Methods.”  When using title case, conjunctions and prepositions should be all lower case.
DOCUMENT FORMAT

Word Processing Software 

(This is a secondary heading)
     All documents are to be produced using conventional word-processing software.  Microsoft Word is highly recommended as it is supported by the University and available on PCs throughout the campus.

Font
     The standard document font is 12 point Times New Roman.  This font and font size should be used throughout the entire text except where noted.  Italics and boldface are reserved for special purposes.  Arial font is used within maps and figures.  

Tab Settings
     The default setting for tabs is 5 spaces or 0.25 inches.  The first line of a paragraph should be indented 5 spaces or one tab.
Spacing
The text of the thesis document should be double-spaced with the following exceptions, which use single spacing or a combination of single and double spacing:
· Captions of Tables and Figures
· Entries in the reference list
· Table of Contents, List of Figures, List of Tables, and List of Symbols
     A single line of text should never appear at the bottom of a page or at the top of a page.  Always have at least two lines of text in either case.  This can be done automatically by the word processing program if ‘Widow and Orphan Protection’ is activated.

     Two spaces separate the period at the end of a sentence from the first word of the succeeding sentence.

Headings
     Normally, no more than two heading levels should be used throughout the document.  All primary headings must be upper case and bolded; if secondary headings are required, they must be title case and bolded.  There should be a double space before and after all primary and secondary headings.  
     Headings must not be placed at the bottom of a page without at least two lines of accompanying text.  The primary and secondary headings found throughout this document are valid examples of how they should appear in a report, paper or thesis written in the Department of Geography and Geosciences. 

Justification

     The main body of the document, including the abstract, acknowledgements and reference list, must be left justified.  Figure captions and table captions must also be left justified.
Margins

     Documents must be typed allowing for a 1.25 inch margin on the left-hand side and one-inch margins on the top, bottom and right-hand sides of the page.  All illustrative materials, both figures and tables, must fit within these margins including their captions.
Pagination

     The thesis must include page numbers at the bottom center of each page.  The front material (title page, signature page, acknowledgements, table of contents, list of tables, list of figures, and abstract) is to be paginated with lower case Roman numerals ( i, ii, iii, iv, etc.) centered at the bottom of the page.  The title and signature pages are counted (= i, ii) but their page numbers not printed.  Thus, the first page number that appears is iii.
     Arabic numbers (1, 2, 3, etc.) are to appear on all pages of text, figures and tables and references.  Microsoft Word can be instructed to insert page numbers.  Choose the option of center bottom of page for location of pagination.  If you are using Microsoft Word, you can use Section breaks for different page numbering formats in the same document.
Printing
The final version of a document must be printed using a quality printer.  

Submission
The final version of the document must not be stapled or bound in any manner.  Submit the final version to the instructor of the course.  The final version must include the sign-off sheet with signatures of the author of the paper, first faculty reader (mentor) and second faculty reader.  The document will be bound and on display in the office of the Chair of the Department of Geography and Geosciences.  The student is the author of the document and bears all rights and responsibilities for its content.  Students must also submit to the course instructor an electronic version of the senior thesis in PDF format.
Title and Signature Pages
     On the title page the title must be centered on the first page of the document beginning 2.5 inches from the top margin.  The title must be title case, 16 point and bold.  The title is followed by 5 spaces and then the word By, followed by a double space before the author’s name.  The academic affiliation and the date should follow at the end of the page.  The month and year of submission is to be placed on the last line of the page inside the bottom margin. 
On the signature page the title must be centered beginning 1 inch from the top margin. Examples of a title and signature page are given in Appendix A.

Table of Contents, List of Tables and List of Figures
     The Table of Contents should list all primary and secondary sections of the paper and provide page numbers for those sections.  The Table of Contents should NOT be listed on the Table of Contents page(s).  Double space between major sections (e.g. primary headings) and use indented single spacing for minor sections (e.g. secondary headings). Dot leaders with a right tab should be used in the Table of Contents, List of Tables and List of Figures. To set the dot leaders in Microsoft Word, under the “Home″ tab, click on the small arrow at the bottom right corner of the “Paragraph” box, and select “Tabs”. In the window that opens set “Tab Stop Position” to 6”, “Default Tab Stops” to 0.5”, “Alignment” to right, and “Leader” to option 2. Once you have done this, after you have typed each heading hit tab and the dot leader will automatically extend across the page leaving a 1-inch margin along the right hand side of the page.
     Each Table in the thesis should be indicated by title and page number in the List of Tables.  Each Figure in the thesis should be indicated by title and page number in the List of Figures. The headings for the Table of Contents, List of Tables and List of Figures should be bold font size 14. Examples can be found in Appendix A.

Equations
     Microsoft Word allows the user to create equations and position them in the document.  For example:

                                              

[image: image1.wmf]



(1)                    
     A double space both before and after the equation should be used to ensure that the equation is offset from the text.  As shown above, all equations must be referenced sequentially with the number in parentheses and centered.  When an equation is referred to in the text, it should be cited as:

equation (1)
Explanation of the equation’s variables must be set within the text.  For example: 
     where 
[image: image3.wmf]F

is the vertical flux of heat, K is the thermal conductivity, …

List of Symbols

     If the document contains many mathematical equations or expressions that include symbols used frequently throughout the text, it is appropriate to provide a list of symbols.  This avoids having to repeat the description of the symbol in the text.  Furthermore, it enhances the readability of the text.  The List of Symbols should follow the List of Figures as part of the front material of the document.  Within the list, a symbol must be left justified, followed by a one-inch space before its description, which is also left justified.  If the description is longer than one line, information on the following line must be aligned with the previous line.  Entries in the list must be single-spaced without spaces between entries.

Units of Measurement

     The International System of Units (metric system) is preferred for measures of length, mass, time, and temperature.  English equivalents may be added next to the SI in parentheses.  When the units are expressed as cm/day or km/h, the notation should be as a negative exponent i.e., cm day-1 or km h-1.  In some cases, and on approval of the mentor, students may choose to use other measurement systems.  Use must be consistent throughout the thesis.
ILLUSTRATIVE MATERIALS
     Any illustrative material included in the document that is not a table is considered a figure.  Figures, therefore, include photographs, maps, graphs, flow charts, illustrations, etc.  All of these must be included in the List of Figures.
Size
     Figures and tables, including their captions, must fit within the margins specified for a standard page of text.  All effort must be made to place figures and tables in portrait format. Under special circumstances, a figure may appear as a foldout.  Inclusion of foldouts in the thesis must be approved by the faculty mentor and instructor of the class.  Large tables may appear on multiple pages with captions on each page.
Captions
     Captions include the word ‘Figure’ or ‘Table’, the figure or table number, followed by descriptive text.  For example:
Figure 1.  Change in non-work travel between 1990 and 2000.
All figures and tables must be listed sequentially.  The word Figure is to be typed with initial letter capitalized and the entire word in bold with the figure number.  The descriptive text follows two spaces after the period following the number.  The descriptive text is sentence case and not in bold.  Figure and table captions must be inserted single spaced below figures and tables. Examples of figure and table captions are found in Appendices B and C, respectively.  
     If the figure or table is taken from an existing document, the reference must be cited at the end of the descriptive text and listed in the reference list.  If a figure or table is modified from an existing document, but retains the structure of the original, it must be referenced as “adapted from…” and the page number of the original source must be included.  For example, ‘(adapted from Jones 1990, 45).’
     When reference is made to either a table or a figure in the text, it should be capitalized and identified by the appropriate number.  For example, ‘The relationship between air temperature and solar radiation is presented in Figure 12’ or, ‘The observed flow rates are found in Table 5.’ References to figures and tables should be made prior to placement of the figure or table.  In otherwords, don’t put a figure or table in your thesis until after it’s referred to in the text.
Figure Positioning
     A figure must be placed after its initial reference in the text.  In the event that reference is made to two figures on a page, the figures must follow one another according to the order of their referencing.  Figures may be placed on a page that also contains text as long as the figure is large enough to be readable and the caption fits on the same page. All effort should be made to position the figure so that it can be read vertically (denoted as ‘portrait’ in word-processing packages).  If landscape mode is necessary, position the figure so that the top of the figure is toward the binding.  Figures are to be centered on the page.
Table Positioning
     Tables are to be used only for the presentation of numbers.  Microsoft Word has very simple table creation routines.  Tables should be centered vertically on the page following their initial reference in the text.  Numbers in a table should be centered within the cell. Column headings should be in bold. 
Photographs
     Photographs are figures and should be inserted in the document according to the guidelines for insertions of figures. Include only photographs or images that are clear and in focus.
Maps
     Maps must be legible and adhere to cartographic standards.  Most maps require a scale, a distinct north arrow and, in most instances, an explanation; however, these elements are not always required for thematic mapping. Please have your maps evaluated by your mentor.  Geographic names should be complete (e.g. Jefferson County, not Jefferson Co.)

Graphs
     All graphs should have labels on their axes along with units of measurement and units of presented quantities.  
Use of Color
     Illustrative materials may be in black and white or color as long as they are clear and readers can distinguish among color/shading patterns.  Selection of good color schemes can be aided by tools such as ColorBrewer:  http://colorbrewer2.org/.
REFERENCING

     Any information that is derived from an external source must be cited within the text of your paper and in the References section at the end.  The former are called ‘in-text citations’ or ‘parenthetical citations.’ Specifically, references must be cited for quotations, paraphrasing, specific facts (including data and equations) and ideas or conclusions taken from a source. If illustrative material (e.g. maps, figures, etc.) is taken from a published source, this source must be referenced (see page 5).  Citations may refer to books, book chapters, journal articles, theses and dissertations, government reports, newspaper articles, personal communication, software packages and Web sites.
Parenthetical Citations

     The AAG style is an author-date format, based on the current edition of the Chicago Manual of Style.  If you use a direct quotation, you must include the page number in your citation.  A single author is cited as

     (Rubenstein 2002).  
If the citation occurs at the end of a sentence, the period comes after the closing parenthesis. If the specific page requires referencing, in this example page 73, the format is author(s), date, comma, page number.  The citation should appear as 
 (Rubenstein 2002, 73).

If the author is mentioned by name in the sentence, the reference is presented as:

According to Rubenstein (2002), people decided to migrate …
For a two-authored book or article the citation should appear as 
(Rubenstein and Smith 2003).

For three authors the citation would be 
(Chambers, Smith, and Jones 2005).  
If there are more than three authors on a reference, cite the last name of the first author and the words ‘et al.’ followed the date.  Et al. (alia) is Latin for ‘and others;’ it should not be italicized.   For example: 
According to Wolch et al. (2004) the orchards perished.  
Note that in the reference section the names of all contributing authors are to be included. See the Wolch et al. (2004) example in the reference section under multiple authored books.   Mulitple citations should appear in date order with authors and the dates of publication separated by a semicolon.  For example: 
     (Smith and Jones 2001; Burkett 2004; Wolch et al. 2004; Chambers, Smith and Jones 2005).
Reports by government agencies and other entities such as non-profits sometimes provide author names.  If not, they should be cited by agency and year, for example:

     (American Cancer Society 2010).

Personal communications include telephone conversations, electronic messages (i.e., email), interviews, letters, etc.  Because they are not published, personal communications are not included in the reference list.  They are cited in the text only.  The initials and surname of the communicator must be provided along with as exact a date as possible.  For example:

(M.J. Miller, personal communication, July 18, 2001).
References
     The reference list is at the end of the paper and precedes any appendices. Authors are listed alphabetically.  If there are two works by the same author, list the publications sequentially by earliest date.  If two or more publications are listed for the same author and for the same year, list the year and then a letter identifier, e.g. 2001a, 2001b. Make sure the letter identifiers are included in the parenthetical citations as well.  Single space references but double space between them. If the reference is more than one line, the first line should be left justified.  Additional lines should be indented five spaces. Software packages referred to in the paper must be cited in the references section.  The following are examples of referencing formats for scholarly writing following the style of the Association of American Geographers (AAG):
Books
Single-authored Books
Boggs, S., Jr. 1987.  Principles of sedimentology and stratigraphy. Columbus, OH:      Merrill Publishing Company.
Pethick, J. 1984.  An introduction to coastal geomorphology. London, UK: Edward Arnold.
Train, K. 1986.  Qualitative choice analysis. Cambridge, MA: MIT Press.
Vance, J. E., Jr. 1990. The continuing city:  Urban morphology in western civilization. Baltimore, MD:  Johns Hopkins University Press.
Multiple-authored Books
Golledge, R. G., and R. J. Stimson. 1997.  Spatial behavior: A geographic perspective New York, NY:  Guilford Press.
Kasperson, R., K. Dow, and J. Kasperson.  1990.  Understanding global environmental change:  The contributions of risk analysis and management.  Worcester, MA: Clark University Press. 
Allen, R. G., L. S. Pereira, D. Raes, and M. Smith. 1998. Crop evapotranspiration—
Guidelines for computing crop water requirements. Rome, Italy: Food and Agriculture Organization of the United Nations.
Wolch, J., J. Divinny, T. Longcore, and J. P. Wilson. 2004. Analytic frameworks for the Green Visions plan.  Los Angles:  University of Southern California GIS Research Laboratory and Center for Sustainable Cities.  Available at www. Greenvisionplan.net/html/publications/html (last accessed 25 March 2005).

Edited Books: Single Editor
Janelle, D. G., ed. 1992. Geographical snapshots of North America.  New York, NY: Guilford Press.
Edited Books: Multiple Editors
Gärling, T., T. Laitila, and K. Westin, eds. 1998. Theoretical foundations of travel choice modeling. Oxford, UK:  Pergamon.
Longley, P. and M. Batty, eds. 1996.  Spatial analysis: Modelling in a GIS environment.  Cambridge, UK:  Geoinformation International.

Chapters in Edited Books
Green, M., and R. Flowerdew. 1996.  New evidence on the modifiable areal unit problem.  In Spatial analysis: Modeling in a GIS environment, ed. Longley, P. and M.Batty, 41-54.  Cambridge, UK: Geoinformation International.
Kitamura, R., and S. Jufii. 1998. Two computational process models of activity-travel choice. In Theoretical foundations of travel choice modeling, ed. Gärling T., T. Laitila, and K. Westin, 251-280. Oxford, UK: Pergamon.
Journal Articles 
De Loë, R. 2000. Floodplain management in Canada: Overview and prospects.  The Canadian Geographer 44 (4): 355-368.
Kitamura, R., C. Chen, and R. M. Pendyala. 1997.  Generation of synthetic daily activity-travel patterns.  Transportation Research Record 1607: 154-162.
Kwan, M. P. 1999. Space-time and integral measures of individual accessibility: A comparative analysis using a point-based framework.  Geographical Analysis 30 (3): 191-216.
Kwan, M. P. 2000a. Analysis of human spatial behavior in a GIS environment: Recent developments and future prospects.  Journal of Geographical Systems 2 (1): 85-90.
Kwan, M. P. 2000b. Interactive geovisualization of activity-travel patterns using three dimensional geographical information systems: A methodological exploration with a large data set.  Transportation Research Part C. 8 (1): 185-203.
Kwan, M. P., and X. H. Hong. 1998. Network-based constraints-oriented choice set formation using GIS.  Geographical Systems 5 (1): 139-162.
Manson, G. S., and R. E. Groop. 2000. U.S. intercounty migration in the 1990s: People and income move down the urban hierarchy.  The Professional Geographer 52 (3): 493-504.
Scott, D. M., P. S. Kanaroglou, and W. P. Anderson, W.P. 1997. Impacts of commuting efficiency on congestion and emissions: Case of the Hamilton CMA, Canada. Transportation Research Part D 2 (4): 245-257.
Dissertations and theses

Kline, K. D. 2004. A quantitative analysis of the users of global environmental data sets.  Unpublished PhD diss., Department of Geography, University of California, Santa Barbara.  
Smith, C. 2002.  Valuing and volunteering for wildlife conservation in Tortugero, Costa Rica.  Master’s thesis, Department of Geography, University of Western Ontario, London, ON.

Government Publications
Organization for Economic Co-operation and Development 1997.  OECD Environmental data: Compendium 1997. Paris OECD.

On-line Information

American Cancer Society. 2010.  Cancer facts & figures 2010.  Available at http:// http://www.cancer.org/Research/CancerFactsFigures/index (last accessed 14 September 2010).
Diver, S. 2002. Alternative soil testing laboratories agronomy resource list. Publication #IP234/174, Appropriate Technology Transfer for Rural Areas (ATTRA).  Fayetteville, AR.  Available at http://attra.ncat.org/attra-pub/soil-lab.html (last accessed 16 January 2006).
 Rutherford, P. 2000.  The problem of nature in contemporary social theory. Unpublished PhD diss., Australian National University.  Available at http://eprints.anu.edu.au/archive/00000580/ (last accessed 3 October 2006).
Schrank, D., and T. Lomax. 2001. The 2001 urban mobility study (on-line).  Available at http://mobility.tamu.edu/2001/study/final_report.pdf (last accessed 3 June 2004).
Software Packages
ArcGIS, Version 9.3. Redlands, CA:  ESRI, Inc.
ENVI + IDL, Version 4.7. Boulder, CO: ITT Visual Information Solutions. 

Non-Commercial Software Packages
Anselin, L., Syabri, I., and Y.  Kho. 2006. GeoDa: An introduction to spatial data analysis. Geographical Analysis 38 (1): 5-22.
Note:  non-commercial or research software are often published in scientific journals before release and therefore should be cited by these publications. 

GENERAL COMMENTS

Document Length

     It is highly unlikely that any topic can be covered adequately in less than twenty pages.  However, the student should strive to address the topic as thoroughly and concisely as possible. 
Active vs. Passive Voice
The AAG style guide urges writers to avoid passive verb forms whenever possible.  However, students should work with their mentors to identify the most appropriate form to use.  Examples of active vs. passive voice follow:

Active:  The Kentucky Cabinet for Health and Family Services provided hospital discharge data for the years 2005-2008.

Passive:  Hospital discharge data for the years 2005-2008 were provided by the Kentucky Cabinet for Health and Family Services.

Active:  I used correlation analysis to examine the relationship between temperature and air pollution.

Passive:  Correlation analysis was used to examine the relationship between temperature and air pollution.

Document Structure

     This section is intended as an overview of how a research document (i.e. report, paper or thesis) must be structured.  In general, it is expected that the document will be sequentially structured around the following: abstract, introduction, literature review, methodology, results, conclusion, references and appendices. Footnotes are not permitted anywhere in the document.
Abstract
     The abstract should consist of one or two paragraphs that present to the reader a succinct statement concerning the nature of the topic that is being investigated.  The abstract should summarize the methodology and results.  Ideally, it should be no more than 250 words, and it will be double-spaced.  It is positioned in the document on the page following the List of Figures on its own page.  
Acknowledgements
     This part of a document represents an opportunity for the author to acknowledge the assistance of individuals who helped with data collection or data provision, who provided guidance in fieldwork, who assisted in data analysis and so on.  Furthermore, acknowledgements allow the author to thank any agencies and individuals who helped finance the project. It is positioned after the signature page.
Introduction
     The introduction presents the reader with an overview of the research problem.  The introduction should contain information concerning the importance of the research and it should present any hypotheses to be tested.  The introduction should leave absolutely no doubt in the reader’s mind as to what the research is about.
Literature Review
     Documentation of related investigations should be presented.  The literature review section is essential in the event that an extensive body of material requires referencing or is critical in establishing the position of the research in a larger framework. 
Methodology and Method
     With very few exceptions, all research documents completed in the Department of Geography and Geosciences will involve analysis of data.  Methodology refers to arguments that justify the proposed and/or conducted methods and procedures mainly as opposed to other available methods that may produce the same results. The method, on the other hand, should describe explicitly the ways used for collecting and analyzing data such as field procedures and instrumentation and also describe the study area. In the event that the research involves questionnaires or interviews, their design should be well documented. Finally, the methods should describe procedures (equations, programming steps, etc.) that are employed in analyzing the data. Data and methods are often combined in one section. Methodology may be discussed as part of the introduction section, under its own sub-heading, or as sub-heading within the data and methods section.
Results
     The information from which conclusions are to be drawn is presented in this section.  Emphasis should be placed on the presentation and interpretation of the results.

Conclusion
     The implications and meanings of the results are presented in this section as is the place of these findings among those of other researchers of the topic.  New information is not presented in this section.  The conclusion may also contain some suggestions for further research based upon the findings of the study.

References
     Every reference cited in the text must be included in the reference list. This manual details the formats for specific reference beginning on page 8.
Appendices
     This section allows the author to present information that, while directly related to the research, may detract from the continuity of the argument or the general readability of the document.  For example, appendices may include derivations of equations, technical descriptions of the operational aspects of instrumentation or the details of statistical procedures used.  Appendices also allow the author to present the extended database used in the analysis.  This presents the reader with an opportunity to further investigate the research.

     Entries in the appendices should be on an individual basis and identified by a sequential alphabetic character followed by the title.
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Figure 1.  Sub-basins of the Ohio River Basin.  County outlines based on 2002 mapping.                             Three letter identifiers established by USGS.
Appendix C
Example of a Table

	River

Basin
	Gauging

Station
	Stream

Order
	Drainage

Area (mi2)
	Annual Mean Discharge (cfs)
	Impounded

	Big Sandy
	Levisa below Fishtrap Dam
	      5
	      392
	          490
	        Y

	
	Levisa Fork at Pikeville
	      6
	     1232
	        1512
	        Y

	
	Johns Creek
	      5
	         56
	            68
	        N 

	
	Little Sandy
	      6
	       400
	         474
	        Y

	Licking
	LR at Farmers
	      6
	       827
	        1013
	        Y

	
	LR McKinneysburg
	      7
	     2326
	        3152
	        Y

	
	LR Catawba
	      7
	     3300
	        4147
	        Y

	Kentucky
	NFK Jackson
	      6
	     1101
	        1353
	        Y

	
	MFK Tallega
	      6
	       537
	          773
	        Y

	
	SFK Booneville
	      6
	       722
	        1045
	        W

	
	KR Heidelberg
	      7
	     2657
	         3741
	        Y

	
	KR Salvisa
	      7
	     5102
	         6831
	        Y

	
	Red River at Clay City
	      6
	       362
	           493
	        W

	
	KR Winchester
	      7
	     3955
	         5453
	        Y

	
	KR Frankfort
	      7
	     5411
	         7215
	        Y

	
	KR Lockport
	      7
	     6180
	         8386
	        Y


Table 1.  Physical attributes of streams at USGS gauging stations for the Commonwealth

        of  Kentucky.
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