
   Sen. Doc. No. 17-019 
 
 
 
 
 

SPECIAL REPORT 
 

of the 
 

GRADUATE COUNCIL 
 

concerning a 
 

CONCENTRATION IN  
GEOGRAPHIC INFORMATION SCIENCE AND TECHNOLOGY (GIST)  

WITHIN THE EXISTING  
MASTERS OF SCIENCE DEGREE IN GEOGRAPHY 

 
 
 
 

Presented at the 
763rd Regular Meeting of the Faculty Senate 

December 15, 2016 
 
 
 
 

GRADUATE COUNCIL 
 

    Neal Abraham  Arthur Kinney  
    Jessica Adamick   David Kotz 
    Sonia Alvarez   John Lopes, Chair 
    Maria Barbon   Michael Malone 
    Lori Baronas    John McCarthy 
    D. Anthony Butterfield  David Morin 
    Leslie Button    Angela Niazmand 
    Catherine Dimmitt   MJ Peterson 
    Steve Goodwin   Frederic Schaffer 
    Mark Hamin    Patrick Sullivan 
    Neil Immerman   Nathan Therien 
    Cynthia Jacelon   David Vaillancourt 
    A Yęmisi Jimoh   Tilman Wolf 
 
 
 
 
 



   Sen. Doc. No. 17-019 
The Academic Standards and Curriculum Committee (ASCC) of the Graduate Council met on 
November 2, 2016 and reviewed the proposal for the Concentration in Geographic Information 
Science and Technology (GIST) within the Existing Master of Science Degree in Geography.  The 
ASCC recommended this proposal for approval. 
 
On Wednesday, November 9, 2016, the Graduate Council unanimously approved the Accelerated 
Master’s Option in the Department of Geosciences, Proposal #2244 in the Course and Curriculum 
Management System. 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MOTION: That the Faculty Senate approve the Concentration in Geographic Information Science 
06-17  and Technology (GIST) within the Existing Masters of Science Degree in Geography, as 
  presented in Sen. Doc. No. 17-019. 
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Proposal Development 
 
A. Briefly describe the Proposal. 
 
The Departments of Geosciences (GEO) and Environmental Conservation (ECO) jointly propose a new 
graduate concentration in Geographic Information Science and Technology (GIST) within the existing Masters 
of Science Degree in Geography. This program will be housed within the Geography MS program, but will (1) 
be advised, and partially taught, by a jointly-hired (Geosciences and Environmental Conservation) lecturer in 
GIST (search underway in Spring 2016) and (2) will involve coursework with faculty in both 
Geography/Geosciences and Environmental Conservation. We envision this program as an opportunity for 
professionally-oriented students to earn a graduate degree in GIST over the course of a year (two semesters 
plus a summer). 
 
The new concentration is designed to provide students with the background, skills, and degree needed for 
GIST-related employment. GIST provides a set of analytical skills of handling geospatial information. These 
skills are in high demand in both the private and public sectors, and across the broad spectrum of the natural 
sciences, social sciences, and humanities. Moreover, GIST applications are highly relevant to several UMass 
university-wide initiatives, including sustainability science, data science and internationalization. 
 
The demand for geospatial skills is growing worldwide, with job opportunities growing and diversifying as 
geospatial technologies prove their value in ever more areas (Nature, 2004). The US Department of Labor 
identified geotechnology as one of the three most important emerging and evolving fields, along with 
nanotechnology and biotechnology in 2004, and by December 2015 reported 35% overall annual growth in jobs 
requiring skills in Geospatial technologies, and 100% growth in such jobs in the commercial sector. GIST 
career opportunities have continued to develop. “Geographic Information Systems Analyst” was ranked among 
the top 100 Best Jobs in America by CNNMoney in 2013. GIST skills are gaining much broader relevance as 
these skills are also used in a wide variety of academic and applied fields, including planning, environmental 
monitoring, conservation and natural resource management, health and human services, and homeland 
security. 
 
GIST degree and certificate programs have proliferated nationwide, normally offered by geography programs. 
In 2007 there were 22 on-campus GIS masters programs in US universities (University Consortium for 
Geographic Information Science, 2014); by 2014, this number had grown to about 177 GIST programs in the 
U.S. (www.urisa.org). Yet there is currently only one Master’s degree program in GIS in at a public university 
in New England (Salem State University Geography) 
 
The UMass geography program has been offering both foundational and advanced level GIS, remote sensing, 
and digital mapping courses for more than 10 years to students from more than 10 departments. The new joint-
hire with the Department of Environmental Conservation for a full time lecturer in GIST considerably 
augmented our current GIST curriculum. The search committee was composed of faculty members from GEO, 
ECO and LARP. We successfully recruited Dr. Forrest Bowlick, a recent Ph.D from the Geography department 
at Texas A&M. He is looking forward to beginning to recruit students for this program and working on 
establishing connections in the community to facilitate MS student internships. In summary, our program is 
able to provide sufficient GIST-focused courses to enable graduate students to earn 30 credits in a year. We 
anticipate that we can accommodate the increased number of students (20 per year) that the GIST 
concentration will attract with the existing faculty, the new lecturer and TAs (contributed from GEO and 
ECO). 
 
B. Provide a brief overview of the process for developing the Proposal. 
 
This proposal was jointly developed by the departments of Geosciences and Environmental Conservation. The 
concept was then reviewed by faculty in four departments which provide GIST courses (GEO, ECO, Landscape 
Architecture and Regional Planning, and Civil and Environmental Engineering) for comments and suggestions 
before the submission of the proposal. 
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The conversation on coordinating GIS teaching and offering a concentration/degree program began several 
years ago. In 2009, Prof. Schweik, Bradley, and Yu submitted a program proposal for a Graduate Certificate in 
GIS and Spatial Analysis. That specific proposal required new instructional faculty. It was not sufficiently 
funded to hire the new instructors for teaching elective courses and managing an online program, so the project 
was not carried forward. 
 
More recently, the geography program has developed an undergraduate certificate program in GIST by 
coordinating current teaching efforts in departments across campus (Approved in Dec 2015 by the Faculty 
Senate). Meanwhile, faculty in Geosciences and Environmental Conservation revisited the idea of a graduate 
level degree due to high job market demand and nationwide proliferation of GIST programs. This was 
supported by the CNS Dean and the Heads of two departments. CNS Dean Goodwin approved a joint (GEO-
ECO) new GIST lecturer position starting Fall 2016. This position supports the establishment of a new MS 
concentration in GIST by broadening our course and advising capacity. The new lecturer and existing faculty 
members will be able to offer a sequence of GIST courses with at least 30 credits every year to satisfy the 
curriculum requirements of the new GIST concentration in the Geography MS. 
 
Purpose and Goals 
 
Describe the proposal’s purpose and the particular knowledge and skills to be acquired. 
 
This new MS degree concentration will provide a solid foundation and a useful degree credential in the field of 
geospatial technologies (Geographic Information Systems (GIS), remote sensing (RS), and spatial modeling). 
GIS are computer systems for integrating and analyzing spatial data. RS uses satellite or airborne sensors to 
acquire spatial information, particularly for earth observation. Spatial modelling is an analytical process in 
conjunction with GIS in order to understand a wide range of spatial phenomena and processes, such as those 
associated with the diverse facets of the physical environment or ecosystems or demographic, social and 
economic issues. The GIST concentration will provide students with a background in the science, techniques, 
and application of these geospatial skills that will enable them to embark on public and private sector careers or 
to undertake further studies in geography, planning, public policy, ecology, environmental science and other 
fields. 
 
Resources 
 
If this proposal requires no additional resources, say so and briefly explain why.  If this proposal requires 
additional resources, explain how they will be paid for.  For proposals involving instruction, indicate how many 
new enrollments are expected and whether the courses have room to accommodate them. 
 
The new resources needed for this new concentration have all been committed. These include: 
 
1. A new full-time lecturer on GIST was funded by the CNS Dean. The search was complete and the new 
lecturer has started his appointment in Fall 2016. This position is housed in the Department of Geosciences. 
 
2. TAs will be contributed from GEO and ECo. Both GEO and Eco currently contribute at least a half TA for 
existing GIST courses. To support this new concentration, each department has agreed to contribute at least .5 
TA per year or more depending on the program enrollment. 
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Curriculum 
 
Provide a curriculum outline showing degree program requirements, requirements of any existing 
concentrations, requirements of proposed concentration, and how they relate. You may include this outline and 
any additional documents as attachments below. 
 
The new concentration requires 30 credits total, which may be completed over the course of a calendar year, 
including: 
 
4 required core courses; 
2 of 3 core course electives; 
2 GIST applications electives; 
a summer practicum/internship. 
 
The four required foundation courses (12 total credits) provide fundamental background knowledge, skills, and 
breadth in GIS and Remote Sensing. Two core course electives (6 total credits) allow students to gain specialized 
skills in 2 of 3 technical areas: WebGIS, Geodatabase management, and GIS Programming. Two GIST 
applications electives (6 total credits) emphasize GIST applications or integration with other fields. Students are 
also required to participate in a summer practicum/ internship (6 credits). The internship/practicum will be 
coordinated and approved in the Spring semester by the program adviser. 
 
Please refer to the attached curriculum outline for details. 
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Proposal for GIST Concentration in the Geography MS Degree 

 
Required Core Courses (Total courses required = 4) 
Course Number Course Title Credit 

Hours 

GEOGRAPH604 Geographic Theory and Analysis (Module 1 ‐  Overview of 
Geography) (Fall) 

1 

GEOGRAPH593GIS*/NRC585 Introduction to GIS (Fall) 
*To be proposed as regular course number 658 

4 

GEOGRAPH626 Remote Sensing and Image Interpretation (Fall) 4 
GEOGRAPH668 GIS and Spatial Analysis (Spring) 3 

 Subtotal # Core Course Credits: 12 
 
Core Course Electives (Total courses required = 2 out of 3) 
GEOGRAPH593WGS Web‐Based GIS (Starting in Spring 2017) 3 
GEOGRAPH593SDM Spatial Database Management (Starting in Fall 2017) 3 
ECO633 Programming for GIS (Spring) 3 

 Subtotal # Core Course Elective Credits 6 
 

Practicum/Internship (Total courses required = 1) 

GEOGRAPH698 Practicum/Internship (Summer) (coordinated by New Hire) 6 
 Subtotal # Practicum/Internship Credits Required 6 
 
GIST Applications Electives (Total courses required =2) 
NRC592B Readings in GIS (Fall) 3 
ECO621 Landscape Ecology (Spring) 3 
ECO602 (Lec)/634 (Lab) Analysis of Environmental Data with optional lab session Fall) 3+2 
GEOGRAPH636 Advanced Remote Sensing (Spring) 3 
GEOGRAPH593ARS Aquatic Remote Sensing (Starting in Spring 2017) 3 
GEOGRAPH560 Geomorphology (Spring) 3 
ECO597SM Spatial modeling (Starting in Fall 2017) 3 

   
 Other courses with permission  
 Subtotal # Elective Credits Required 6 
 

Curriculum Summary 
Total number of courses required for the degree 9 
Total credit hours required for degree 30 

 
Please refer to Proposal #2244 for the Current Geography MS Degree and GIST Concentration in MS Geography. 


