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Course Description
This is an introduction to the field of spatial analysis and Geographic Information Systems (GIS).
GIS is a vital analytical tool used to examine many local and global problems, such as deforestation,
urbanization, human health, resources and conservation, and climate change. In this course,
principles of spatial analysis and GIS are coupled with hands-on experience in one GIS software
package. Emphasis will be placed on spatial concepts and reasoning as well as acquiring basic
mapping and analytic skills using GIS software ESRI ArcGIS. By the end, students will have a
complex comprehension of spatial reasoning, GIS functionality, and GIS application in mapping
environmental changes on multiple scales.

Learning Objectives
By completing this course, students will be able to:
●

Demonstrate important concepts and principles of spatial analysis

●

Exhibit literacy using spatial data models and formats

●

Show competency using applications of geospatial analysis for local and global
environmental issues

●

Use basic ESRI ArcGIS

●

Learn methods of spatial analysis

●

Demonstrate ability to apply knowledge to research project
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Methods of Instruction
Classes include reading-based discussions, lectures and demos, student-led presentations, a
group mini project, and lab working sessions. In-class and out-of-class computer exercises will be
completed on a weekly basis. These exercises are designed to provide hands-on experience with
GIS technology and a methodology for implementing a GIS project. In most lab sessions, students
will be given time to work on exercises including time for Q&A and problem solving. In addition,
discussions will include relevant and contemporary uses of GIS to map and help solve local,
regional and global environmental changes.

Assessment and Final Grade
Students will be assessed according to the following criteria:
1. Midterm examination:

20%

2. Labs (6):

20%

3. In-class presentations:

15%

4. Final examination:

25%

5. Class participation:

20%

TOTAL:

100%

Course Requirements
Midterm Exam
The midterm examination will assess the capabilities in the first three weeks by means of shortanswer questions on basic concepts of GIS, data structures and geographic references as well as
a practical exercise on handling spatial data and basic map layout.
Lab Work
Lab work consists of practical, hands-on exercises working with GIS software on case studies
using local data. The lab work will be graded on the basis of active participation in the exercises
and learning progress.
In-Class Presentations
In-class presentations must be well-prepared, use visualization (PPT, Prezi, etc.) and should take
15 minutes, followed by a Q&A session. They should explain and transfer the content in a logical
and simple manner.
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Final Exam
The final examination will assess the capabilities with a practical exam using data and software
applying mainly what has been learned in the last three weeks as well as written answers to
questions on environmental change, GIS and remote sensing.

Participation
Participation is valued as meaningful contribution in the digital and tangible classroom, utilizing the
resources and materials presented to students as part of the course. Meaningful contribution
requires students to be prepared in advance of each class session and to have regular attendance.
Students must clearly demonstrate they have engaged with the materials as directed, for example,
through classroom discussions, online discussion boards, peer-to-peer feedback (after
presentations), interaction with guest speakers, and attentiveness on co-curricular and outside-ofclassroom activities.
Attendance Policy
Regular class attendance is required throughout the program, and all unexcused absences will
result in a lower participation grade for any affected CIEE course. Due to the intensive schedules
for Open Campus and Short Term programs, unexcused absences that constitute more than 10%
of the total course will result in a written warning.
Students who transfer from one CIEE class to another during the add/drop period will not be
considered absent from the first session(s) of their new class, provided they were marked present
for the first session(s) of their original class. Otherwise, the absence(s) from the original class carry
over to the new class and count against the grade in that class.
For CIEE classes, excessively tardy (over 15 minutes late) students must be marked absent.
Attendance policies also apply to any required co-curricular class excursion or event, as well as to
Internship, Service Learning, or required field placement. Students who miss class for personal
travel, including unforeseen delays that arise as a result of personal travel, will be marked as absent
and unexcused. No make-up or re-sit opportunity will be provided.
Attendance policies also apply to any required class excursion, with the exception that some
class excursions cannot accommodate any tardiness, and students risk being marked as absent
if they fail to be present at the appointed time.
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Unexcused absences will lead to the following penalties:

Percentage of

Equivalent Number of

Minimum Penalty

Total Course

Open Campus

Hours Missed

Semester classes

Up to 10%

1 content classes, or

Participation graded as

up to 2 language

per class requirements

classes

10 – 20%

2 content classes, or

Participation graded as

3-4 language classes

per class requirements;
written warning

More than 20%

3 content classes, or

Automatic course failure,

5 language classes

and possible expulsion

Weekly Schedule
NOTE: this schedule is subject to change at the discretion of the instructor to take advantage of current
experiential learning opportunities.
Week 1
Class 1:1

Introductory Concepts
This opening lecture will introduce the students to GIS and map analysis
Reading:
Longley et al. (2011), Chapter 1
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Recommended:
Longley et al. (2011), Chapter 3; Harley (1989)
Class 1:2

Spatial Referencing Systems, ArcGIS and GIS data
Students will gain knowledge of concepts and principles of spatial referencing
systems. They will also be introduced to ArcGIS (Vector GIS) and GIS Data
Structures during the lab session. They will apply what they have learned through
the following activity: gathering GPS coordinates for major Berlin tourist sites in
the city center and mapping them.
Reading:
Longley et al. (2011), Chapter 4

Week 2
Class 2:1

GIS Basics
Students will learn about the Vector or Object GIS and its capabilities. They will
also be introduced to uncertainty in Spatial Data and Analysis
Reading: Fisher (2000); Longley et al. (2011), Chapter 7; Goodchild (2000);
Guesgen et al. (2000)

Class 2:2

Lab and excursion activity
During the lab session, students will learn about topology and linear addressing,
data bases and overlays: buffering, merging, clipping and dissolving. As an
excursion activity, they will be mapping green spaces and analyzing land use and
land cover change in Berlin.

Week 3
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Class 3:1

GIS Applications 1
In this class, students will explore cartography and map creation as well as raster
data sets and their capabilities. Finally, they will learn more about land use, land
cover and change detection
Reading:
Haley (1989); Mas (1999)

Class 3:2

Creating vegetation, environmental indices (NDVI) and GIS environmental
applications
Students will learn about creating vegetation and environmental indices (NDVI).
During lab, they will be using online GIS and Remote Sensing platforms, such as
Earth Engine, Global Forest Watch, for analyzing deforestation. Then, they will
go on an excursion to Grunewald and use maps to determine species dispersion.
Reading:
Host et al. (1996)
Midterm Exam

Week 4
Class 4:1

GIS Applications 2
Students will see how GIS can be used in resource management and
conservation. Students will also learn how to prepare data bases and 3D data.
Reading:
Tallis et al. (2009)
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Class 4:2

Lab
During this lab, students will be using GIS for defining conservation units

Week 5
Class 5:1

GIS, Environment and Society
Students will be introduced to global footprint mapping and environmental justice
mapping.
Reading:
Sanderson et al. (2002); Jordon et al. (2011)

Class 5:2

Merging Human Demographics and Environmental Data
Students will learn how to merge human demographics and environmental data.
During lab, they will be introduced to concepts such as spatial queries; attribute
(field) calculations, location and distance calculations. They will practice the use
of GIS to manage and extract environmental and social data, how to use existing
datasets to create new layers, such as indices, and how to use GIS to sample
layers and obtain data for statistical analyses. The city of Berlin will be used as a
case study.
Reading:
Alessa et al. (2008)

Week 6
Class 6:1

GIS and the Future
Students will learn how to use GIS to predict and cope with global environmental
change through the application of remote sensing and environmental monitoring.
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Reading:
Cadenasso et al. (2007); Kozak et al. (2008)
Class 6:2

Lab and activity
During this lab, students will practice how to use remote sensing data in GIS for
Global Environmental Enforcement. As an activity, they will map the future of our
global environment.

Final Exam
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