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Planning 481: GIS Project 
 

Dr. Rob Feick 
rdfeick@uwaterloo.ca 

519-888-4567 ext. 35493 

Course Calendar Description 

The development, implementation, and presentation of a response to a set of GIS related project requirements 
is the focus of this course. Students work in small teams to enhance and develop their abilities to work with 
GIS and related spatial technologies and analytical methods in an advanced project setting. The nature of the 
project requirements and themes varies with faculty and student strengths and interests. Projects may 
emphasize development of software applications, use of programming, or advanced GIS analysis methods, 
and draw from theme areas such as environment studies and management, human and physical geography, or 
planning. 
 
Prerequisite: Successful completion of Geog/ Plan 381 and 387 

Overview 
This course provides students with opportunities to leverage skills developed in previous GIS and other 
courses while investigating an applied research issue using GIScience methods and application development.  
This course seeks to develop students’ skills and knowledge bases in three main areas through a series of 
linked course deliverables.  First, students will develop their skills in conceptualizing and documenting an 
applied research issue and subsequently translating a research question into a project proposal and an 
implementation plan.  Second, project management and technical skills (e.g. analysis design, app coding) 
will be developed as small-group teams assemble spatial data, conduct analyses and develop a GIS model, 
tool or web mapping application.  Finally, student teams will gain experience in communicating the value of 
their work to the research community in the form of a final paper that is structured as a journal publication or 
as a government white paper.   
 
There are four objectives in this course:  
 
1. To provide students with experience in developing a proposal to investigate a practical planning or 

spatial analysis research question.   
2. To develop students’ personal and group-based project planning and management skills;  
3. To enable students to learn enough programming skills to build semi-automated analytical 

workflows for desktop GIS (e.g. ArcGIS Model Builder or ArcPy scripts) or a custom web-mapping 
application;  

4. To produce a final paper that presents the applied research question, analysis methods, results and 
contributions in the form of a research or government white paper.   

 
Note: it is not within the scope of this course to teach students Javascript, Python, html or other scripting 
languages in such detail that they will become experts in these areas; this is the purview of other courses.  
Further, it is expected that students will either come to the course with some basic understanding of 
programming concepts or will devote sufficient time to developing a working knowledge independently and 
with assistance of suggested tutorials. 
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Learning Modes and Course Format 
 
The class is held on Thursday mornings from 8:30 – 11:20 in the Magellan Lab (EV2-1014).  During the first 
half of the term, class time will be used to discuss strategies for developing research questions and proposals, 
the fundamentals of project management and planning, and technical workshops related to scripting and web-
mapping.  In the second half of the course, students are expected to work as independent teams with weekly 
small group meetings with the instructor to discuss progress and issues related to their specific project.  
Throughout the course and particularly in the latter half of the term, there will be a high level of self guided 
work.  Students will be expected to show independent problem solving skills, especially as far as 
programming, time management and project management are concerned.   
 
This course’s approach to conceptualizing a research problem, operationalizing analysis and/or application 
development, and communication of results is intended to help students to build marketable skills while 
working on applied problems you and your partners select.  Hopefully, you find the course to be rewarding.  
However, keep in mind that an applied research problems are not always easy to address (e.g. data 
availability) and that individuals often learn abstract programming concepts at different paces.  The time 
required of you depends in part on your background, the project that your group focuses on, and your ability 
to engage in both in-class and independent learning.  Consequently, you can expect to devote at least 10 to 
12 hours each week to learning new skills and applying them to your assignments.  Also, remember 
that this course has a weight of 1.0 and that you should budget your time throughout the term 
accordingly.  If you cannot make this level of time commitment, you should seriously consider other courses 
given that much of this course involves group work 
 

Course Resources 
 
I will be available in my office during the hours posted on my office door (EV3-3237) or by appointment.  
We do not have a Teaching Assistant. Some technical assistance will be available from MAD, primarily 
Scott Macfarlane and James McCarthy. 
  
The course web site on Learn will be used to distribute lecture notes, class news, any lab assignment updates, 
tutorials, and readings.  You will also use this site to deposit digital copies of your written work.   
 
Email Communication Notes: 
I am happy to accept email from students concerning any aspect of the course.  Since the email system built 
into Learn can only send, but not receive, messages, all course-related emails need to use the uwaterloo 
system and include “Plan 481” as part of the email subject line.  Emails sent on the weekend will not be 
responded to until the following Monday, except in emergencies, and emails sent at night will not be 
responded to until the next day.  If you do not receive a reply after 48 hours, send your message again.   

Readings 
You are not required to purchase a textbook for this course.  However, you are expected to complete readings 
(e.g. journal articles, book chapters, industry publications) that support the development of your research 
proposal and your team’s final paper.     

Evaluation 
 
Student evaluation will be based on a combination of deliverables that are outlined in the table below.  The 
first assignment (Problem Statement) requires each student to independently identify and concisely describe 
an applied planning or GIScience research issue that could be feasibly addressed by a team for this course. 
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Critical components of the Problem Statement include: scoping of potential research question(s), a brief 
discussion of key needs or gaps in the literature, and a synopsis of anticipated knowledge needs and 
challenges associated with the problem.  Each student will present their Problem Statement in class.   
 
The Project Proposal will be completed by teams of 3 or 4 students.  It requires teams to: 

a) Identify a research question that their project focuses upon and situate that question within the 
GIScience and planning realms, 

b) Assemble a concise review of literature in a GIScience or planning problem domain of interest (e.g. 
visualization of urban intensification alternatives, public participation, walkability, urban or rural 
landscape assessment, etc.) that highlights current needs, 

c) Define a work plan that is feasible for applying GIScience methods or developing a new application 
that will satisfy the needs identified in b).  This work plan will include describing data availability, 
proposed methods and functionality, responsibilities of specific team members, and a timeline of 
activities and deliverables, 

d) Define metrics of success including contributions to knowledge, new methods, prototype tools or 
analysis results.  

 
For the Application / Coding component of the course, student teams will implement the methods and /or 
develop the desktop GIS or web-based application that is detailed in their Project Proposal.  For grading 
purposes, this component will be evaluated primarily on the application or automated methods and tools (e.g. 
ArcGIS ModelBuilder, Python, Javascript) each team develops to satisfy the identified needs.  
Documentation of code and methods will factor into the grades for this component also.  While completing 
the Application / Coding component, each group will present a brief Milestone Report that demonstrates their 
key outputs (e.g. maps, code, data sets, visualizations, etc.) and documents remaining tasks.   
 
The Final Paper provides student teams with an opportunity to communicate their term’s activities in the 
form of a research paper that mirrors a typical scientific research paper or a government white paper.  This 
paper will draw upon the research question, literature review and knowledge gap(s) from the Project 
Proposal, describe data, methods and application and/or code, present results and describe contributions 
relative to the problem domain in question and the broader GIScience / planning realms.  
 
The Project Proposal, Application / Coding, and Final Paper will be marked as group efforts, however there 
must be evidence of group cohesion and equal participation through some an equitable division of labour.  In 
cases where this is not true, grades will be adjusted.  
 
The table below details the proportion of the total grade allotted to each course component.   

Evaluation 
 

Component Type  Value 

Problem statement Individual  10% 
Project proposal Group 25% 
      Proposal presentation Group 5% 
Milestone report Group 10% 
Application / Coding Group 15% 
Final paper Group 30% 
Individual and peer evaluations Individual 5% 
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Grades: 

The table below was adapted from the Faculty’s Teaching Handbook (2015) and provides general parameters 
associated with grade ranges. Note that very good quality work is assessed grades between 70-79 and that 
grades of over 80 are reserved for truly exceptional work. 

Grade Description 
80 - 100 Grades in this category signal a sign of excellence and are not something that should be 

expected for work that simply meets the requirements of the assignment. In this category, 
a student has demonstrated a full understanding of the subject matter, has capacity to 
analyze, has demonstrated critical thinking, shows evidence of creative thinking, 
familiarity with literature and previous work in area, highly developed communication 
and presentation skills. The work is of outstanding quality according to the criteria 
established for evaluation. 

70-79 Student has shown good comprehension of subject matter, evidence of critical and 
creative thought, familiarity with literature and previous work in subject area, competence 
in communication and presentation skills, but none of the above to the degree found in A 
category. The work is of very good quality according to evaluation criteria 

60-69 Student has demonstrated some understanding of subject matter, can assimilate and 
communicate basic aspects of the subject matter. The work is of satisfactory or adequate 
quality according to evaluation criteria 

50-59 Student has demonstrated minimal understanding of the subject matter, poorly developed 
communication skills, inability to apply subject matter understanding in other contexts, 
little evidence of critical or creative thinking. The work is of unsatisfactory but passable 
quality according to evaluation criteria. 

0-49 Inadequate understanding of subject matter, failed to complete course requirements, no 
demonstration of critical thought, communication skills very poor. The work is clearly of 
unacceptable quality according to the evaluation criteria. 
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Class Schedule 
 

Week Date Weekly Topic Assignments and Deliverables 
1 Jan. 9 Course introduction Personal profile due Jan. 10 

2 Jan. 16 Proposal writing; Problem Statement Problem Statement out 

3 Jan. 23 Problem Statement presentations Problem Statements due 
Teams due Jan. 28 

4 Jan 30 Web-mapping workshop (Scott 
Macfarlane and James McCarthy) Project Proposal out 

5 Feb. 6 Team meetings with instructor  

6 Feb. 13 Team meetings, proposal  presentations Proposal presentation due 

  Reading week: Feb. 18 - 22        

7 Feb. 27 Team meetings with instructor  

8 March 5 Team meetings with instructor Milestone Report due 

9 March 12 Team meetings with instructor  

10 March 19 Team meetings with instructor  

11 March 26 Team presentations Final paper presentation due 

12 April 2 Team meetings with instructor Final paper due 
Peer evaluations due 

 
Notes:  1.   Changes to the schedule of class topics may be required  
 2.  Consult the course Learn site for a complete list of readings including journal articles, 

industry publications and web pages. 
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Requirements, Grade Penalties and Special Considerations: 
 
1. Team sizes:  The bulk of the deliverables in the course are the products of group or team efforts.  Teams 

can consist of 3 or 4 students (i.e. not 2, not 5 …).  Students may not complete the group assignments 
individually due to the workload associated with these assignments. 
 

2. Peer evaluations:  Each team member is expected to contribute equally to all aspects of the group 
assignments (e.g. literature research, data management, coding, writing of the final paper, presentations, 
etc.) and to complete an evaluation of their partners’ contributions.  Situations where one student does all  

3. Late assignments will receive zero for any reasons other than verified hardware failure or illness (verified 
by a Doctor’s note).  Requests for compassionate considerations are to be discussed with the professor in 
advance or as soon as possible. 

 
4. Original work:  “Deliverables must be newly developed for GEOG/PLAN 481 and  differentiated from 

past and current coursework. Any duplication of text verbatim and in some cases duplication of methods 
will result in those items being handed off to Faculty with administrative duties to deal with academic 
offenses” (Derek Robinson, Geog/Plan course outline – Spring 2019).   

 
5. Submission of work:  Both printed and digital copy of your Project Proposal, Milestone Report, and Final 

Paper are required at the start of the class on the dates indicated in the Course Schedule.  The Problem 
Statement and Proposal Presentation are required as MS-Powerpoint files only.  

 
6. Unclaimed assignments will be retained until two months after term grades become official in Quest. 

After that time, they will be destroyed in compliance with UW’s confidential shredding procedures. 
 

7. Passing Grade: To obtain a passing grade in the course, students are expected to achieve a pass in each 
graded course component.  The professor will examine the record of each individual student's achievement 
and may adjust their final grade to take into account the component passing requirement, extenuating and 
compassionate circumstances and the student's general pattern of achievement in the course. 

 
8. Readability and Clarity: Students are expected to present well organized, and properly written work. 

Penalties of up to 20% may be applied in cases where readability and/or clarity are inadequate. 

9. Students with disabilities:  AccessAbility Services, located in Needles Hall, Room 1401, collaborates 
with all academic departments to arrange appropriate accommodations for students with disabilities 
without compromising the academic integrity of the curriculum. If you require academic accommodations 
to lessen the impact of your disability, please register with AccessAbility Services at the beginning of each 
academic term. 

10. Mental Health: The University of Waterloo, the Faculty of Environment and our Departments consider 
students' well-being to be extremely important. We recognize that throughout the term students may face 
health challenges - physical and / or emotional. Please note that help is available. Mental health is a 
serious issue for everyone and can affect your ability to do your best work. Counselling Services 
http://www.uwaterloo.ca/counselling-services is an inclusive, non-judgmental, and confidential space for 
anyone to seek support. They offer confidential counselling for a variety of areas including anxiety, stress 
management, depression, grief, substance use, sexuality, relationship issues, and much more.  

11. Religious Observances:  Please inform the instructor at the beginning of term if special accommodation 
needs to be made for religious observances that are not otherwise accounted for in the scheduling of classes 
and assignments. 

12. Research Ethics: Please also note that the ‘University of Waterloo requires all research conducted by its 

http://www.uwaterloo.ca/counselling-services
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students, staff, and faculty which involves humans as participants to undergo prior ethics review and 
clearance through the Director, Office of Human Research and Animal Care (Office). The ethics review 
and clearance processes are intended to ensure that projects comply with the Office’s Guidelines for 
Research with Human Participants (Guidelines) as well as those of provincial and federal agencies, and 
that the safety, rights and welfare of participants are adequately protected. The Guidelines inform 
researchers about ethical issues and procedures which are of concern when conducting research with 
humans (e.g. confidentiality, risks and benefits, informed consent process, etc.). If the development of your 
research proposal consists of research that involves humans as participants, the please contact the course 
instructor for guidance and see https://uwaterloo.ca/research/office-research-ethics  

13. Grievance: A student who believes that a decision affecting some aspect of his/her university life has been 
unfair or unreasonable may have grounds for initiating a grievance. Read Policy 70 - Student Petitions and 
Grievances, Section 4, www.adm.uwaterloo.ca/infosec/Policies/policy70.htm.  When in doubt please 
contact your Undergraduate Advisor for details. 

14. Appeals: A decision made or penalty imposed under Policy 70 - Student Petitions and Grievances (other 
than a petition) or Policy 71 – (Student Discipline) may be appealed if there is a ground. A student who 
believes he/she has a ground for an appeal should refer to Policy 72 (Student Appeals) 
www.adm.uwaterloo.ca/infosec/Policies/policy72.htm.  

15. Turnitin: Text matching software (Turnitin®) will be used to screen assignments in this course. This is 
being done to verify that use of all materials and sources in assignments is documented. If you do not want 
your assignment screened by Turnitin®, you will be required to submit a “scaffolded” assignment 
consisting of an outline of their paper 2 weeks in advance and then a draft of the paper with their list of 
resources 1 week in advance of the due date before the submission of the final paper with a bibliography.  

16. Intellectual Property.  This course contains the intellectual property of the instructor, any guest speakers, 
and/or the University of Waterloo.  Intellectual property includes items such as: 

a. The Course Outline (Syllabus) 
b. Lecture content, spoken and written (and any audio/video recording thereof); 
c. Lecture handouts, presentations, and other materials prepared for the course (e.g., PowerPoint slides); 
d. Questions or solution sets from various types of assessments (e.g., assignments, quizzes, tests, final 

exams); and 
e. Work protected by copyright (e.g., any work authored by the instructor or TA or used by the instructor 

or TA with permission of the copyright owner). 
Course materials and the intellectual property contained therein, are used to enhance a student’s 
educational experience.  However, sharing this intellectual property without the intellectual property 
owner’s permission is a violation of intellectual property rights.  For this reason, it is necessary to ask the 
instructor, TA and/or the University of Waterloo for permission before uploading and sharing the 
intellectual property of others online (e.g., to an online repository).  Permission from an instructor, TA or 
the University is also necessary before sharing the intellectual property of others from completed courses 
with students taking the same/similar courses in subsequent terms/years.  In many cases, instructors 
might be happy to allow distribution of certain materials.  However, doing so without expressed 
permission is considered a violation of intellectual property rights. 

Please alert the instructor if you become aware of intellectual property belonging to others (past or 
present) circulating, either through the student body or online.  The intellectual property rights owner 
deserves to know (and may have already given their consent). 

Relevant University Policies: Policy 71 – Student Discipline, Policy 73 – Intellectual Property Rights 

17. Recording lectures:  
Use of recording devices during lectures is only allowed with explicit permission of the instructor of the 
course. If allowed, video recordings may only include images of the instructor and not fellow classmates.  

https://uwaterloo.ca/research/office-research-ethics
http://www.adm.uwaterloo.ca/infosec/Policies/policy70.htm
http://www.adm.uwaterloo.ca/infosec/Policies/policy72.htm
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Posting of videos or links to the video to any website, including but not limited to social media sites such 
as: Facebook, Twitter, etc., is strictly prohibited. 

18. Co-op interviews and class attendance: Co-op students are encouraged to try and choose interview time 
slots that result in the least amount of disruption to class schedules.  When this is challenging, or not 
possible, a student may miss a portion of a class meeting for an interview.  Instructors are asked for 
leniency in these situations; but, a co-op interview does not relieve the student of any requirements 
associated with that class meeting. 
 
When a co-op interview conflicts with an in-class evaluation mechanism (e.g., test, quiz, presentation, 
critique), class attendance takes precedence and the onus is on the student to reschedule the 
interview.  CECA provides an interview conflict procedure to manage these situations. Students will be 
required to provide copies of their interview schedules (they may be printed from WaterlooWorks) 
should there be a need to verify class absence due to co-op interviews.  
 

19. Academic Integrity: In order to maintain a culture of academic integrity, members of the University of 
Waterloo community are expected to promote honesty, trust, fairness, respect and responsibility. 
www.uwaterloo.ca/academicintegrity/  

Consequences of Academic Offences:  
 
In order to maintain a culture of academic integrity, members of the University of Waterloo community are 
expected to promote honesty, trust, fairness, respect and responsibility. The University’s guiding principles 
on academic integrity can be found here: http://uwaterloo.ca/academicintegrity/   ENV students are strongly 
encouraged to review the material provided by the university’s Academic Integrity office specifically for 
students: http://uwaterloo.ca/academicintegrity/Students/index.html 
 
Students are also expected to know what constitutes academic integrity, to avoid committing academic 
offenses, and to take responsibility for their actions. Student who are unsure whether an action constitutes an 
offense, or who need help in learning how to avoid offenses (e.g., plagiarism, cheating) or about “rules” for 
group work/collaboration should seek guidance from the course professor, academic advisor, or the 
Undergraduate Associate Dean. Students may also visit this webpage: https://uwaterloo.ca/library/get-
assignment-and-research-help/academic-integrity/academic-integrity-tutorial 
 
When misconduct has been found to have occurred, disciplinary penalties will be imposed under Policy 71 – 
Student Discipline. For information on categories of offenses and types of penalties, students should refer to 
Policy 71 - Student Discipline, https://uwaterloo.ca/secretariat-general-counsel/policies-procedures-
guidelines/policy-71 
Students who believe that they have been wrongfully or unjustly penalized have the right to grieve; refer to 
Policy #70, Student Grievance: https://uwaterloo.ca/secretariat-general-counsel/policies-procedures-
guidelines/policy-70 

 
 

 

http://www.uwaterloo.ca/academicintegrity/
http://uwaterloo.ca/academicintegrity/
http://uwaterloo.ca/academicintegrity/Students/index.html
https://uwaterloo.ca/library/get-assignment-and-research-help/academic-integrity/academic-integrity-tutorial
https://uwaterloo.ca/library/get-assignment-and-research-help/academic-integrity/academic-integrity-tutorial
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