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Science/Technology & Society 

Ethics 

Graduate Science/Engineering majors 

On-Line Lecture / In-class 

International / Global contexts 

— Curriculum Development and Instructional Pedagogy Guidelines — 



 Conformance 
◦  Rules: regulations, laws, policies, norms, work 

practices, duties 
◦  Bodies: national & regional regulatory; 

professional orgs., NGOs, unions; corporate 
◦ Monitoring  & enforcement 

  Policy & regulation development, advocacy 
  Standard ethical issues:   
◦  conflicts of interest, gifts, intellectual property, 

confidentiality & privacy, whistle blowing, public 
service, publication, data fabrication, perjury… 

  International & multi-cultural contexts   



 Grey Areas (vs. black & white; good guys & 
bad guys) 

 Context and rule interpretation 
 Conflicting interests/values/priorities 
 Risk analysis (and cost-benefit analy.) 
 Conflicting & uncertain info. sources 
 Conflicting roles and allegiances 
◦  Professional, citizen, employee, supervisor, 

supervisee, friend, family member… 



  Moral imagination (anticipate the potential 
consequences) 

  Cognitive empathy (put oneself in another's shoes) 
  Recognizing ethical issues (realizing that a situation 

has ethical implications)  
  Analytical skills (critical thinking, synthesizing 

information…) 
  Sense of responsibility (caring and moral obligation) 
  Tolerating disagreement, uncertainty, and 

ambiguity (harder for technologists!) 
  Dialog, deliberation, and mediation skills 

(from Harris 2000, key objectives for ethics instruction in higher education) 



 Evaluate potential impacts of a 
technology or implementation 

  Interactions & tradeoffs: time, cost, 
quality, resource use, safety, affordability, 
sustainability, satisfaction & quality of life 

 Stakeholders: coworkers, citizens, 
politicians & officials, technical experts, 
clients, regulatory representatives... 

 Multiple perspectives, roles, interests… 
 Nature and pace of change/innovation  



(from Harris 2000) 

  Clarifying factual issues  
◦  What is known and needs to be known?  
◦  How do we evaluate the certainty and sources of 

each "fact"? 

  Conceptual Issues 
◦  An analysis of how words and concepts are used by 

various parties.  

  Framing the ethical/moral issues 
◦  What are the key moral/ethical issues or dilemmas in 

the case?  



  Transnational conduct  
 Workplace ethics in transnational contexts  
  Responsible participation  
  International accountability 
  Variation in international regulatory 

processes 
  Transnational diffusion of ideas and practices 
  The emergence of international consensus 

and norms 



 Hard to get ethics in the curriculum 
 Courses-length vs class-length treatments 
 Modular curriculum 
◦  Re-usable, adaptive, customizable 
◦  HTML files 
◦  Cases with many “driving questions” 

  Familiarity 
  Issue and opportunity recognition 
  Practice reflection and dialog (not mastery) 



 Higher order skills for authentic contexts 
 Open-ended, ill-defined problems 
 Case-based method 
  Student-driven, self-directed 
 Dialog & discussion based 



 Case description 
 List of interviewees 
◦  8-15, with bios 

 Q&A  (2-6 per interv.) 
 Hyperlinked 

Resources 
 Online Forum 
  Instructor Guidlines 



  The "Dhopal" Chemical 
Disaster  
◦  Based on Union Carbide, Bhopla, 

India, 1984 
  The SARS Virus Outbreak 

Reporting Controversy  
◦  (China & WHO, 1992) 

  The Global Debate on 
Genetically Modified Organisms 
◦  GMO policy in EU vs US, 

ongoing 
  Citizen Privacy and 

Government-Mandated Cyber-
Censoring  
◦  Chinese Green Dam Youth 

Escort 2009 













 Real vs. fictitious cases 
 Audio vs. video 
  Stakeholder perspectives, motives 
◦ Citizen, victim, engineer, manager, govt. official, 

journalist, family member, inspector, political 
theorist… 

 Diverse/conflicting opinions & facts 
 Dialog refs other dialogs & resources 



 Group interaction modes: 
◦  Jigsaw, roles, dialog,… 

 Driving question types 
◦  Impacts of technology, ethical dilemmas, 

valuating perspectives, epistemological 
questions, international and cultural issues 

 Online Activity Types   



  General questions (7): 
◦  What would you do if you were in [the situation of a particular 

character in the case?] 
◦  Who do you think is at fault? What could have been done to 

avoid the problem? 
  Impacts of technology (5): 
◦  What are the core technical or scientific aspects or innovations 

for the case? 
◦  What were (or might be) the unforeseen impacts or 

consequences of the technologies of the case?  
  Ethical Dilemmas (5): 
◦  For each stakeholder, how would they be affected by the 

possible decisions?  What might they have to say about it (pros 
and cons)? 
◦  Put yourself in the shoes of the person making the decision. 

Evaluate the pros and cons of the possible decisions from each 
of these roles. 



  Evaluating Perspectives (5): 
◦  Evaluate the options available to key decision makers in the case 

in terms of the tradeoffs they faced? Did the responsibilities/
obligations conflict for any single individuals?  
◦  Did any characters in the case show conflicting needs or 

concerns based on having multiple roles(.e.g as a government 
official who is also a parent; or as a friend who was also a 
supervisor)? 

  Epistemological questions (6): 
◦  What facts of the case seem to be generally agreed upon? What 

facts seem controversial? What information seems unknown by 
all (or most) parties? 
◦  Are there some facts or issues that will likely never be agreed 

upon, known, or "solved"? (Why?) 
  International and cultural issues (7): 
◦  What regulatory, professional, or government organizations or 

bodies have jurisdiction or relevance to this case? From them, 
what key rules, laws, guidelines, or procedures are applicable?  



  Online tools that structure debate and deliberation 
  Peer-generated questions and topics 
  Online surveys and polls  
  Peer review  
  Structured forms  ("fill in the blanks" along pre-defined 

dimensions 
  Concept maps (mind-maps)  
  Motivational video 
  Role playing (students could take the role of a particular 

character or stakeholder type) 
  Design your manager (if they pass the buck) 
  Brainstorming (possible positive and negative impacts/

consequences)  
  Parlor games (encourage creative thought and diving 

deeper into difficult questions; word-associations, guessing 
how another would answer a question, etc.) 



 You work for Microsoft Inc. on a top 
secret project 

 1) Concerns about how your module 
could be abused, could it be a cyber-
censor?…boss says “don’t worry about it” 

 2) Activist colleague confides that he 
introduced a back door in the code… 

(pros and cons of action options) 

Link 



 Online “rules of the road” (netiquette) 
  Structured dialog (given questions) 
  Identity and community formation 
◦ Who are you, why are you here, biases? 

  Student-created questions/topics 
 Meta-dialog 
◦ How is the dialog & activity going? Suggestions? 
◦  Self-reflection: changes, learning, biases, 

reactions, appreciations, surprises 

 Tangents: Announcements, Fun, Peer help 



 Dhopal pilot (n=5): Survey questions: 
◦ Materials: usefulness, interest:  √ 
◦ Online dialog: not enough time, liked question 

structure 
◦ Think about engineering/science ethics more 

deeply or in new ways: split decision 
◦ Did your opinions change: split results 

 Cyber-Censor case 






