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Geospatial information science and technology (GIS&T) has rapidly evolved over the last few decades.
This evolution has created a highly demanding job market for GIS professionals [3,4]. Recently, students,
graduates, and professionals are more and more forced to complement GIS competence with
programming skills. On the flip side, University departments feel the urge to adjust and enrich their
curricula accordingly.
The Difficulty in Teaching Programming
Recent studies [1] have shown that very few university programs can currently guarantee the acquisition
of adequate and appropriate programming skills within the primary GIS degree. There are many reasons
that delay the transition to a more programming-oriented degree in Geography or Geomatics. First,
many of the instructors in these programs have little or no programming background themselves. Even if
they are capable to draft simple or complex programs, they usually do not feel comfortable to teach
programming. Second, existing curricula are usually very compact and do not offer much room for new
programming courses. The pressure for a reduction of credit hours along with curricular constraints
(core courses, accreditation requirements, etc.) makes the situation even more challenging. Third,
learning programming is usually frustrating especially for non-computer science students attending a
class offered by a computer science department. Although most programming does not require a special
brain, non-computer science students need to be motivated and encouraged throughout the
programming learning process [5]. The concepts, purpose, and value of programming methods and tools
must be clearly specified and linked to their geospatial domain. This is rarely offered within a computerscience department.

Teaching Programming at UNB
In the department of Geodesy and Geomatics Engineering (GGE) [2] at the University of New Brunswick
(UNB), Canada there has been a continuous attempt over the last five years to enrich the curricula with
programming courses and better prepare the students for the GIS job market. The program is currently
offering one introductory course to programming, two core GIS courses, and three technical electives in
Geographic Databases, Geospatial Web, and Data Science. These courses provide a combination of
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lectures and hands on exercises on exploration, management, processing, analysis, display, and
dissemination of geospatial data. A wide range of software packages are in use to support these tasks.
Special attention has been given in the introduction and use of various programming languages and
scripts to enhance the functionality offered by the software packages.
Both instructors and students have recognized the benefits of the transition to a more programmingoriented degree. Students feel more confident to use software packages at their full capacity. At the
same time, both assignments and projects have become more demanding in terms of programming. But
the indication that changes are heading in the right direction came recently in the town hall meeting
with the students who requested an enrichment of the curriculum with more programming courses.
New Elective: Geospatial Development
To address this demand, starting the winter term 2017, a new technical elective course, entitled
Geospatial Development, will be added to the program. The scope of this course is to get the students
acquainted with geospatial programming. Students will learn how to: develop standalone programs, use
geospatial libraries, and extend the functionality of geomatics software systems. The learning outcomes
of the course are: develop programming skills in high-level and script programming; understand the
value of these skills in geomatics; understand and make use of the programming resources (libraries) in
support of geomatics applications; learn how to extend the functionality of open source and commercial
packages widely used in geomatics; and develop web-based applications to disseminate or visualize
geospatial data.
Three languages will be used in this course: Python, JavaScript, and R. In this way, students will be
offered a grasp of both desktop and web development languages. The syllabus of the course includes:
(a) introduction to python; (b) scientific libraries in python; (c) open source geospatial libraries in
python; (d) introduction to ArcPy; (e) introduction to javascript; (f) open source javascript libraries for
mapping; (g) introduction to ArcGIS API for JS; (i) introduction to R; and (j) basics of geographic analysis
in R.
The course can accommodate students with limited programming skills. The only prerequisite is an
introductory course to GIS, so that students are familiar with basic concepts such as geographic data,
data models, coordinate reference systems, map projections, data formats, etc. According to the plan,
the course will be offered as a second year core course in the future so that students can benefit from
the learning outcomes and exploit them in subsequent courses. It is aspired that this course will
contribute in the enrichment of knowledge and competence of GGE graduates in programming and help
them smoothly integrate themselves in the Geospatial industry.
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