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Agenda

 Bottom-up approach
 A representative example and its discussion

 Goals, aims, outcomes, issues

 A wider framework but rooted in concrete cases
 Not only ethics

 Not only education

 Not only a single institution

 Open challenges



Let’s start with an example

 Computer Ethics (CE) course taught by me

 5 ECTS for master degree students in computer engineering 
at Politecnico di Milano

 Active from academic year 2015/2016

 1 semester long

 Optional

 Around 120-130 students each year



CE: goals and aims

 Application of ethical theories to problems created, 
aggravated or transformed by computer technology

 Chance to reflect on the ethical, social, and cultural impact of 
computer technology by focusing on the issues faced by and 
brought about by computing professionals

 Possibility to become aware of the ethical and social issues 
connected to the design of information technologies and to 
look at current events through an ethical lens



Goals for engineering ethics education (Martin 
et al., 2021)



CE: topics

 Responsibility in an engineering perspective

 Normative ethics and its tools

 Ethical issues in the design of technology and Design Ethics

 Ethics in IT-configured societies

 Information flow, privacy, and surveillance

 Digital intellectual property

 Digital order

 Codes of conduct for computing professionals

 Invited lectures on specific topics 



The case of responsibility

 Accident causation and responsibility

 Not only first-order causes
 Immediate production pressures, poor communication, lack of 

training

 But also second-order underlying mechanisms that generate 
them (Tombs, 2007) 

 Factors present at distinct levels such as individual agents, the 
contexts in which they operate, the workplace culture, the 
political environment in which a company is based

 Backward-looking approach (passive responsibility) and 
anticipation (active responsibility) (van de Poel & Royakkers, 
2011)



CE: approach

 Not only case-studies

 Integration of representative examples and theoretical 
frameworks

 Looking for a balance between practice and theory

 Focus on depth rather than extension

 Important from a methodological point of view

 Focus not only on computer science and engineering topics

 Responsibility and engineering design



A problem of method (Martin et al., 2021)

 Various teaching methods discussed in the literature (e.g., 
Harding et al., 2013)

 Case studies, lectures and presentations, roleplaying activities, in-
class or online discussion, debates, voting, games, online courses, 
films and videos, creative fiction, science fiction, community 
service, field trips and visits

 Still limited empirical research that could elucidate the 
effectiveness of each teaching approach and their impact on 
student engagement



CE: learning outcomes

 To acquire a broad perspective on the ethical and social 
impacts and implications of information technologies

 To recognize and analyze ethical and social aspects and issues 
inherent in information technology

 To use critical skills in clarifying and ethically analyzing
case-studies involving information technology

 To explore and assess possibilities for solving or diminishing 
existing and emerging ethical and social problems that attach 
information

 To be better prepared to future professional life in an 
ethically and socially responsible way



CE: assessment

 Class presentation, written essay, oral examination

 Huge effort but necessary to avoid standardized tests which 
can be interpreted as an attempt to bring the positivist 
approach characteristic of the technical culture into a 
nontechnical subject

 Ethics is neither a checklist neither a manual with the right 
answers



Future reflective professionals

 Awareness of philosophical, ethical and social issues of 
computer science, in particular, and of science and 
technology, in general

 Now this is almost obvious …



Skeptisism

 Long process to overcome skepticism (usually colleagues and 
not students!)

 New forms of reasoning

 It is possible to be rigorous even in the absence of numbers, 
formulas and equations

 The conceptual tools of a philosophical argument

 Adding new contents means eliminating some of the old ones
 This is a purely practical problem but a serious one indeed



The Times They Are A-Changin'

 The strong impact of science and technology on society is 
becoming increasingly clear

 Examples of the impact of information technologies are common 
in everyday life

 Ethics has a central role for a number of reasons 
 Ethical issues are easier to be understood for non experts

 It is also becoming a matter of fashion and visibility
(ethicswashing as a risk)



A wider framework

 Times are changing but these topics require to be addressed 
within a wider framework to move toward a real paradigm 
shift

 Not only ethics

 Not only education

 Not only a single institution



Not only ethics

 To broaden the constellation of courses from the humanities 
and social sciences in computer science and engineering curricula

 Philosophy of science, philosophy of technology

 Science and technology studies (STS)

 Sociology

 History

 …

 Importance to add further dimensions and bypass the 
rhetoric of soft skills

 How to make room for new contents in crowded curricula in 
which technical and scientific concepts are given priority



Not only education

 This type of education needs to be strongly integrated with 
research of interdisciplinary nature

 Research shows the complexities of these topics and the 
integration can avoid

 Instructors’ lack of familiarity and training in teaching ethics such 
that simplistic teaching might lead to simplistic messages

 Engineering instructors lacking guidance and training on how to 
teach ethics (Harding et al., 2009)

 Need of a new generation of scholars trained in the humanities 
and social sciences

 Deeply acquainted to technical and scientific areas

 Working in departments of science and engineering

 Knowledgeable in teaching to students not in the humanities neither 
in the social sciences



A possible example

 Interdisciplinary network of scholars from humanities and 
social sciences (about 20 people)

 Expertise in philosophical, ethical and social issues related to 
science, technology, and engineering

 META disciplines (from the Greek meaning of ‘reflecting on’)

 www.meta.polimi.it



META teaching 

 Courses in the humanities and social sciences to (mostly) 
master and doctoral students
 Stand alone courses: Ethics for Technology, Computer Ethics, 

Critical Thinking, Philosophy of Science and Technology, Sociology of 
Science, …

 Integrated courses: Power Systems: Ethical Issues and Social 
Implications, Gender and Technology

 Instructors with specific expertise in the humanities and 
social sciences and working in a technical university on topics 
at the intersection of humanities/social sciences and 
science/engineering



Challenges

 Co-teaching activities (integrated courses) involving 
engineering and philosophy or social sciences instructors

 To address the problem of expertise and convey to students a 
message about the importance of this subject

 Expensive, time and labour-intensive approach, which 
requires long-term contact and research efforts (Bombaerts et al., 
2021)

 ‘Second- rate academic work’ (Taebi & Kastenberg, 2019)



META research 

 Humanists and social scientists embedded in different 
departments

 Researches in collaboration with engineering, architecture 
and design colleagues

 Hiring young scholars: new departments, new fields, early 
integration



Institutional change

 Necessity of a cohesive and purposeful strategy for 
implementing ethics in a systematic manner 

 Ideally an implementation strategy should take precedence 
over the introduction of ethics learning activities (Li & Fu, 2012)

 A systematic implementation of ethics requires a wide scale 
transformation undertaken at institutional level (LeBlanc, 
2002)

 Several challenges
 Budgetary pressures

 Limited institutional resources for hiring external scholars with 
an expertise in this area

 Insufficient space in the curriculum

 Lack of guidance



The complexities of interdisciplinarity

 Sociotechnical divide and the two cultures still present 
(Snow 1959)

 Need of a hybrid and comprehensive paradigm 
integrating the scientific, technical, social, political and 
environmental dimensions of science and engineering (van 
den Hoven, 2019)

 Interdisciplinarity is recognized as important in theory, 
but then the practice is different

 Schemes of funding

 Venues of publication



Why is this integration is important?

 Critical thinking to deal with complex problems

 Avoiding ethical and social risk with the tools of 
humanities and social sciences (technology is not neutral)

 Collaborative model within the research system

 Universities and their social commitments towards 
communities



A look at the future

 At PoliMi level

 Bachelor students still missing

 Mandatory or elective courses

 At a general level

 Educating a future generation of humanists and integrating 
them

 Not following the current fashion but exploiting it in a 
systematic way

 Promoting a ‘real’ and long standing integration

 Several questions, no answers, importance of open debate 
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Issues

 Budgetary pressures
 Limited institutional resources for hiring external scholars with an 

expertise in this area
 Insufficient space in the curriculum
 Lack of guidance

 Interdisciplinarity is recognized as important in theory, but then 
the practice is different

 Schemes of funding
 Venues of publication

 Co-teaching activities (integrated courses) involving engineering 
and philosophy or social sciences instructors

 To address the problem of expertise and convey to students a 
message about the importance of this subject

 Expensive, time and labour-intensive approach, which requires 
long-term contact and research efforts (Bombaerts et al., 2021)

 ‘Second- rate academic work’ (Taebi & Kastenberg, 2019)
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