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BL 417/517 & BL 417L/BL 517L: INTRODUCTION TO GEOGRAPHIC 

INFORMATION SYSTEMS 

SPRING 2015 

BOLER BR 43, MWF 12:00—12:50 PM  

DOLAN E223, T 8:00—10:50 AM 

 
Instructor: Dr. Watling 

Contact information: jwatling@jcu.edu (email); Dolan W243 (office); 216.397.6208 (phone) 

Office hours: Monday & Wednesday 2:00—4:00 pm, Thursday 10:00 am—12:00 pm, or by 

appointment 

 

Course description 

 The goal of this course is to introduce students to the theory and practice of spatial data 

analysis using GIS. We will emphasize GIS applications in environmental biology, but the skills 

you develop will translate to other disciplines. The course will be held in a computer lab, and 

hands-on exercises will generally follow a brief introduction of the day’s topic. Several 

laboratory modules over the course of the semester will allow you to put your new GIS skills to 

work with real data, including mapping fine-scale variation in temperature using field-collected 

data, assessing patterns of forest loss in Ohio, and tracking landscape change in the Amazon 

basin. You will work as part of a group on all of these projects, but submit individual lab reports 

describing your work. At the end of the semester, you will present work on a final project to your 

peers and a panel of subject matter experts.  

 

Course learning goals 

 By the end of the course, you will be able to: 

 Differentiate between types of spatial data and conduct analyses on those data 

 Locate spatial data from a variety of online sources and distinguish between low 

and high-quality datasets 

 Work as part of a team to collect field data and conduct original research in 

environmental biology 

 Report the results of your research in oral and written formats to peers and a 

panel of subject matter experts 

   

John Carroll University academic learning goals 

This course fulfills several of the university’s nine academic learning goals expected of 

all JCU students upon graduation, as well as the Biology department’s learning outcomes, 

including the ability to:  

 Demonstrate an integrative knowledge of human and natural worlds 

 Develop habits of critical analysis and aesthetic appreciation 

 Communicate skillfully in multiple forms of expression 

 Employ leadership and collaborative skills 

 

Textbook 
 Theobald, DM. 2011. GIS Concepts and ArcGIS Methods, Fifth Edition. This is a great, 

low-cost e-book that introduces fundamental concepts in GIS and their application in the widely-
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used ArcGIS software. Download both the basic and advanced texts at 

http://www.consplan.com/buy.htm. If you don’t have access to a credit card, see me to make 

arrangements to purchase the text. For most class meetings, I will supplement the textbook with 

a variety of materials, including online tutorials, listserve archives, workbook excerpts, etc. 

These materials will be available on Canvas for your ongoing reference. You are free to save 

copies and weblinks for your future use outside of class.  

 

Course website 

Class announcements, lecture slides and assignments will be posted to the course website 

at canvas.jcu.edu. I will post lecture slides to the class website after each class meeting, but 

please do not use the slides as a substitute for taking notes in class. I will also use the class 

website to assign homework and quizzes, as well as distribute information about lectures, exams 

and the group project. Please check the website regularly for updates.   

 

Course activities 

Class participation 

During most lectures I will use at least one class participation activity to reinforce 

a key point, monitor your progress towards learning objectives, or assess my ability to present 

information clearly and effectively. These activities will include things like think-pair-share 

exercises designed to facilitate group learning and discussion, minute papers where you write 

short answers to a question I ask at the beginning or end of class, and short problem sets focused 

on the day’s topic. I will ask you to sign your name to each exercise, but please note that class 

participation assignments are graded for participation only, not content. Do not worry about right 

or wrong answers, but you must write something to receive class participation credit for a 

particular day.    

 

Quizzes 

After most class meetings, I will post a quiz to the course website. The quizzes 

are designed to help ensure that you are mastering information from the assigned readings and 

in-class activities. You will have 30 minutes to take each quiz, which must be completed before 

the next class meeting. I will lock the quiz 48—72 hours after it is assigned. You will not be able 

to complete a quiz once it is locked, but quizzes will be unlocked after they are due so that you 

may review your answers for future reference.  

 

Homework 

In many class sessions, I will introduce a topic with a brief lecture, then focus on 

practical, hands-on exercises on that topic. After spending time together in class getting 

comfortable with new GIS tools, I will assign you homework problems intended to reinforce 

your mastery of those skills. Homework will generally be assigned via the course website, and 

will be due 3—5 days later.  

 

Labs 

Labs will meet once a week on Tuesday, during which we will work on 

assignments that can be completed in a single lab session, as well as multi-session modules. 

These assignments will require you to use the skills we learn in class to solve real-life problems 

in environmental biology. You will work in different groups of two to three people on each 

http://www.consplan.com/buy.htm
http://www.edmodo.com/
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assignment, although at the conclusion of each project you will submit an individual lab report or 

written summary describing your work, along with the spatial data. Lab reports should follow the 

format of a traditional scientific paper (if you are unfamiliar with how to write a scientific paper, 

there is a great overview here: 

http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html). Additional 

details on the lab reports will be provided in class before the first project for which they are 

required.  

 

Group project 

Part of your final grade will be based on a group project that you and your group 

complete from start to finish. You will be responsible for identifying a question you wish to 

answer using the GIS skills you have acquired over the course of the semester. After discussing 

the project with me, you will create a protocol for answering the question, and execute the 

project as a group. You will be required to make a group presentation describing your project to 

the rest of the class and a panel of subject-matter experts. The presentation will consist of a 15 

minute powerpoint-enhanced mini-seminar. Each member of the group must contribute to the 

presentation, including sharing in the oral communication of material to help you cultivate your 

public speaking skills. You will also submit a report, written individually, describing your 

project. Additional details on the group project will be provided in class and via the course 

website.  

 

Research proposal/Independent project (BL 517 only) 

 In addition to the course requirements described above, graduate students will be 

also be required to either conduct an independent GIS-based project related to their thesis, or 

develop a research proposal adhering to the National Science Foundation’s Geography and 

Spatial Sciences (GSS) proposal format and guidelines. Your proposal may be on a topic of your 

choosing, but must be appropriate for the GSS program and be approved by me early in the 

semester. Your project/proposal must be specific about the types of spatial data analyses you 

propose to use, and how these techniques will help you answer your research question(s). 

Additional details on the research proposal will be provided in class and via the course website.  

   

Assessment  

10%  Class participation  

During class I will administer written assignments which will be graded for 

participation, not for content. Your name must be associated with at least 90% of class 

participation activities to receive full credit for this portion of your grade.  

 

10%  Quizzes  

Your quiz grade will be calculated as the average of all quizzes assigned. I will 

drop your lowest quiz score from the calculation.  

 

10%  Homework  

Homework is assigned to solidify your ability to use ArcGIS software to conduct 

fundamental analyses of spatial data. Each homework assignment will be graded on a scale of 

1—10, and your average score across all assignments calculated.  

 

http://abacus.bates.edu/~ganderso/biology/resources/writing/HTWsections.html
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20%  Exams  

 There will be two take-home exams during the semester: one midterm and a 

cumulative final. Research shows that long-term learning is enhanced if you go back and revisit 

material after a period of time. Therefore, to increase retention of what you learned over the 

course of the semester, you must take the final exam! The exam portion of your total grade will 

be calculated as the average of the two exams. 

 

30%  Labs 

  Your lab grade will be determined by your performance on written lab reports 

submitted after each lab session or module. Although labs will completed in small groups, your 

lab report must be written individually. 

 

20% Group project  

Your grade on the group project will be determined by both an oral presentation 

(50%) and a written report (50%). I will provide the class with a rubric describing evaluation 

criteria for the oral presentations. Your grade for the oral presentation half of your group project 

will be the average of your overall peer scores (50%) and my evaluation of your presentation 

using the same rubric (50%). 

 

Assessment for graduate students will differ slightly, with 10% of your grade 

based on class participation, 10% on quizzes, 10% on homework, 20% on exams, 25% on labs 

and the group project and 25% on the research proposal/independent project.  

 

Grades 

Your final grade will be calculated as the sum of the proportion of all possible points 

earned for each component of your grade, multiplied by the amount that component contributes 

to your final grade. For example, if you are an undergraduate student and earn the following 

distribution of scores in the course:  

 100%   class participation 

 85.6%  quizzes 

 83.3%  homework 

82.5%   exams 

90%  labs 

90%  group project  

Your final grade would be calculated as (100*.10) + (85.6*.10) + (83.3*.10) + (82.5*.20) + 

(90*.30) + (90*.20) = 88.39 

 

Your final grade will be converted to a letter according to the following scale:  

A  93—100  B  83—86  C  73—76  D  60—66  

A-  90—92  B-  80—82  C-  70—72 F  0—59 

B+  87—89  C+  77—79  D+  67—69    
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Schedule of topics 

 

Topic Week Date Day Chapter 

Introduction 1 12 Jan 2015 M  

Introduction to ArcMap & 

ArcCatalog I  

1 13 Jan 2015 T Basics Chapter 1, 

section 3 

Geographic coordinate systems 1 14 Jan 2015 W Basics Chapter 3, 

sections 1—3  

Projected coordinate systems 1 16 Jan 2015 F Basics Chapter 3, 

section 4 

MLK holiday 2 19 Jan 2015 M  

Introduction to ArcMap & 

ArcCatalog II 

2 20 Jan 2015 T  

Raster vs vector data 2 21 Jan 2015 W Basics Chapter 2, 

sections 1—3 

Add fields & data attributes  2 23 Jan 2015 F Basics Chapter 2, 

section 4 

Converting among data types 3 26 Jan 2015 M Basics Chapter 3, 

section 5 

Working with rasters & vectors 3 27 Jan 2015 T Basics Chapter 2, 

sections 1—3 

Add XY data & create polygons  3 28 Jan 2015 W  

Select by attributes & location 3 30 Jan 2015 F Basics Chapter 2, 

section 4; Chapter 5, 

section 2 & 4 

Vector analysis: interpolation 4 2 Feb 2015 M Advanced Chapter 2, 

section 1 

Thermal map of campus I 4 3 Feb 2015 T  

Vector analysis: join and spatial join 4 4 Feb 2015 W Basics Chapter 2, 

section 4; Advanced 

Chapter 5, section 2 

Catch up day 4 6 Feb 2015 F  

Data sources 5 9 Feb 2015 M Basics Chapter 6, 

section 1 

Thermal map of campus II 5 10 Feb 2015 T  

Vector analysis: buffer 5 11 Feb 2015 W Advanced Chapter 4, 

section 4 

Vector analysis: intersect 5 13 Feb 2015 F Advanced Chapter 5, 

section 1 

Vector analysis: union 6 16 Feb 2015 M Advanced Chapter 5, 

section 1 

Thermal map of campus III 6 17 Feb 2015 T  

Vector analysis: create random points 6 18 Feb 2015 W  

Vector analysis: create fishnet 6 20 Feb 2015 F  
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Layout view & Cartography I 7 23 Feb 2015 M Basics Chapter 4, 

sections 4—6  

Salamander polymorphism  7 24 Feb 2015 T  

Raster analysis: extract by mask 7 25 Feb 2015 W  

Catch up day 7 27 Feb 2015 F  

Spring break 8 2 Mar 2015 M  

Spring break 8 3 Mar 2015 T  

Spring break 8 4 Mar 2015 W  

Spring break 8 6 Mar 2015 F  

Raster analysis: extract by mask 9 9 Mar 2015 M  

Land use change in Ohio I 9 10 Mar 2015 T  

Raster analysis: value to points 9 11 Mar 2015 W  

Raster analysis: reclass 9 13 Mar 2015 F Advanced Chapter 2, 

section 1 

Raster analysis: raster calculator I 10 16 Mar 2015 M Advanced Chapter 3, 

section 1 

Land use change in Ohio II 10 17 Mar 2015 T  

Raster analysis: raster calculator II 10 18 Mar 2015 W  

Cartography II 10 20 Mar 2015 F Basics Chapter 4, 

sections 4—6 

Remote sensing 11 23 Mar 2015 M  

Desert biocrusts I 11 24 Mar 2015 T  

NDVI 11 25 Mar 2015 W  

Geodatabases 11 27 Mar 2015 F Basics Chapter 2, 

section 2 

Mosaic 12 30 Mar 2015 M  

Desert biocrusts II 12 31 Mar 2015 T  

Catch up day 12 1 Apr 2015 W  

Easter break 12 3 Apr 2015 F  

Easter break 13 6 Apr 2015 M  

Landscape Change Alaska I 13 7 Apr 2015 T  

Group project 13 8 Apr 2015 W  

Group project 13 10 Apr 2015 F  

Group project 14 13 Apr 2015 M  

Landscape Change Alaska II 14 14 Apr 2015 T  

Group project 14 15 Apr 2015 W  

Group project 14 17 Apr 2015 F  

Group project 15 20 Apr 2015 M  

Landscape Change Alaska III 15 21 Apr 2015 T  

Group project 15 22 Apr 2015 W  

Group project 15 24 Apr 2015 F  

Group project 16 27 Apr 2015 M  

Presentations 16 28 Apr 2015 T  

Wrap up 16 29 Apr 2015 W  

FINAL EXAM: MONDAY 4 MAY 2015, 1:00-2:50 PM 
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Class conduct  
Please conduct yourself in a courteous and professional manner. This includes arriving to 

class on time and remaining for its duration. Please mute your cell phones and do not text during 

class.  

 

Late or missed work  
It is your responsibility to ensure that assignments are completed on time. Contact me in 

advance if you foresee a time-related conflict. Late work will not be accepted except in the case 

of a documentable emergency. I have tried to be very fair about accommodating erratic 

schedules by building a lot of flexibility into the course schedule: you are not penalized for an 

occasional absence from lecture, and you will have a 2—5 day ‘open window’ within which to 

submit quizzes and assignments online. I therefore expect that you will be responsible about 

managing your time, and will be unlikely to grant exceptions for late work except in extreme 

cases.  

 

Academic honesty  
Students are expected to hold themselves to high standards of academic honesty. 

Activities such as cheating on an exam, unauthorized sharing of information, and plagiarism 

(including purchasing, borrowing or otherwise obtaining the work of others and submitting it as 

one’s own work) constitute violations of the academic honesty policy and will be dealt with as 

described in the JCU Student Handbook. A first violation of the academic honesty policy will 

result in a grade of 0 on the assignment in question. A second violation of the academic honesty 

policy will result in a meeting with department chair and referral to the academic hearing 

committee.  

 

Statement on mutual respect, discrimination and bias 

John Carroll University is committed to fostering ethical and moral values that are 

consistent with Jesuit and Catholic traditions. Among the central values of the University are the 

inherent dignities of every individual as well as the right of each person to hold and to express 

his or her viewpoint. When these views conflict it is the obligation of members of the community 

to respect other perspectives. 

The University welcomes students, faculty, staff, and visitors from diverse backgrounds 

and it works to ensure that they will find the University environment free of discriminatory 

conduct. It is unacceptable and a violation of University policy to harass, abuse, or discriminate 

against any person because of age, race, gender, ethnicity, sexual orientation, religion, or 

disability. 

Furthermore, each member of the JCU community is expected to take an active role in 

fostering an appreciation for diversity and inclusion and sending the message that bias-related 

acts will not be tolerated. “Bias” is defined as intentional or unintentional actions targeting a 

person because of a real or perceived aspect of that person’s identity, including (though not 

limited to) age, gender, religion, race, ethnicity, nationality, sexual orientation, gender identity, 

or (dis)ability.  
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All bias incidents, including those occurring in the classroom, should be reported using 

the JCU Bias Reporting System at http://sites.jcu.edu/bias/.  

Questions about the Bias Reporting System or bias incidents may be directed to Dr. Terry 

Mills, Assistant Provost for Diversity and Inclusion, at tmills@jcu.edu or (216) 397-4455. For 

more information about University policies and community standards for appropriate conduct, 

please refer to the Dean of Students web page at http://sites.jcu.edu/deanofstudents. For more 

information about the University commitment to diversity and inclusion, please see 

http://sites.jcu.edu/diversity. 

Academic resources  

In accordance with federal law, if you have a documented disability (learning, 

psychological, sensory, physical, or medical) you may be eligible to request accommodations 

from the Office of Services for Students with Disabilities (SSD). To make a request for 

accommodations, please contact SSD Director Allison West at (216) 397-4967 or visit the SSD 

office, located in Room 7A, on the garden (lower) level of the Administration Building. Please 

keep in mind that accommodations are not retroactive so it is best to register with SSD at the 

beginning of each semester. Only those accommodations approved by SSD will be recognized by 

your instructors. Please contact SSD if you have further questions. 

 

Disclaimer 

Details of this syllabus are subject to change. Updates will be announced in class and on the 

course website. 

http://sites.jcu.edu/bias/
mailto:tmills@jcu.edu
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