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(in 1985, looking more dour 

than usual.)



1. Identify and characterize Masters programs branded as “Spatial” 
“Geospatial” or “Geographic” Data Science in August-September 2022

2. Assess prevalence of ethics-related content in academic program and 
course descriptions

3. Propose an “understatement factor” to help account for mismatches 
between course descriptions and actual course activities

4. Visualize and discuss variations among academic programs 

5. Describe Penn State’s approach to ethics education

Agenda



Luc Anselin
University of Chicago

(looking more cheerful than usual)



Alex Singleton
Professor of Geographic Information Science

University of Liverpool

Dani Arribas-Bel
Geographic Data Science Lab

University of Liverpool



Dawn Wright
Chief Scientist
Esri

Trisalyn Nelson
Professor
University of California Santa Barbara

Mike Goodchild
Professor Emeritus
University of California Santa Barbara





Penn State Ethics Experience

https://gisethics.org/


Penn State MS Spatial Data Science Ethics

https://geospatial.psu.edu/degree-programs/master-of-science-in-spatial-data-science


https://bit.ly/3guUgPN


AutoCarto theme inspired review of MS programs
With particular attention to ethics offerings



Oliver Jeffrey C. and Torbet McNeil 
(2021). Undergraduate data 
science degrees emphasize 
computer science and statistics but 
fall short in ethics training and 
domain-specific context.
PeerJ ComputerScience 7:e441
https://doi.org/10.7717/peerj-
cs.441

https://doi.org/10.7717/peerj-cs.441


https://docs.google.com/spreadsheets/d/1blB1G5BNZVOd0AMnfHtBNXfbMxb9yoBBFrdC9Op-ebE/edit#gid=1425522116&range=A1


Curriculum Mapping Project  Nov 2021 – Jan 2022

Instructors asked to rate their courses in relation to each of 9 competency areas

Application Communication Creation
Critical 

Thinking 
Cultural 

Competence Ethics Knowledge Professional Research 
Apply knowledge of 
spatial relationships, 
technology, and 
geospatial 
information for the 
creation of maps, 
databases, and 
software 
applications to 
address challenges 
in the private, 
commercial and 
societal sectors.  

Communicate the 
nuances of complex 
spatial relationships 
with text, voice, and 
visual products to 
broadly inform 
professional and 
non-technical 
audiences in a range 
of contexts.  

Create viable 
solutions using 
maps, applications 
and analytical tools 
to address new 
challenges in a 
variety of domains. 

Objectively analyze 
and evaluate a 
situation in the 
context of spatial 
relationships to 
enable further 
analysis in support 
of problem solving 
and decision making.  

Demonstrate 
knowledge of 
cultural norms that 
are respectful of 
diversity and 
inclusion to establish 
a positive and 
professional work 
environment.   

Demonstrate ethical 
conduct by 
producing quality 
work, contributing 
to the community, 
managing 
professional 
relationships by 
establishing honest 
and respectful 
interactions among 
individuals and 
organizations.  

Apply knowledge of 
spatial information 
and relationships 
using appropriate 
geographic 
information 
technologies in a 
variety of contexts 
to educate, solve 
problems and make 
decisions. 

Demonstrate 
conduct in 
alignment with 
professional 
standards in 
interpersonal 
communication, 
mediation, and 
respect for diversity 
while recognizing 
appropriate team 
roles in professional, 
community and 
education-based 
activities.

Combine accepted 
geospatial 
techniques and prior 
knowledge of spatial 
relationships to 
create new solutions 
for previously 
unencountered 
situations.

Ratings: “1 for Introductory, 2 for Practice, or 3 for Mastery … or X if not applicable”

1
Introductory

2
Practice 

3
Mastery

Students are receivers of knowledge, and 
demonstrate comprehension and ability to apply 
knowledge within the field of study

Students expand abilities to apply knowledge in the 
discipline. Foundation concepts and abilities are 
reinforced through practice. 

Students demonstrate mastery of knowledge domain 
and proficiency in using what they have learned



https://docs.google.com/spreadsheets/d/1Xg2a9K4MIXiIJgQMVbuvnoQqybblk0cR/edit?usp=sharing&ouid=106202229429590857471&rtpof=true&sd=true


https://docs.google.com/spreadsheets/d/1Xg2a9K4MIXiIJgQMVbuvnoQqybblk0cR/edit?usp=sharing&ouid=106202229429590857471&rtpof=true&sd=true


Spatial Data Science Ethics Education worksheet at https://bit.ly/3gy3cDP 

https://bit.ly/3gy3cDP
https://bit.ly/3gy3cDP


1 2 3 4

Oliver & McNeil (2021)
Data Science BS programs

DiBiase & Robinson (2022)
Spatial Data Science MS



Rubric Scores Summary



Rubric Scores Summary



Environmental
Impacts of Tech 

Manufacture and 
Operations

Commodification 
of Personal Data

Algorithmic
Bias

Inadequate 
Legal and Policy 

Frameworks

Data Quality

Privacy

Cartographic
Integrity

Labor Exploitation
and Workplace 

Automation

Surveillance
Society

Analytical 
Integrity

Spatial Data Science EthicsPenn State MS in Spatial Data Science
Spatial Data Science Ethics
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