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Macro-Ethics

• ethics of entanglement of technology with the social 
(political, economic, communities, etc)


• society and technology as linked via multiple 
feedback loops


• consonant with “social constructivism”
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Speaking to the need for integrating 
ethics discussions in content courses

Separation of ethics instruction from ‘technical’ 
engineering courses1


• reinforces the idea of technology as ethically neutral or 
as uncritically positive for society


• distances engineers from users and site of use

1Leydens & Lucena, 2016; Slaton, 2015, Cheh, 2014
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Growing attention to 
integrating macro-ethics

• Out of class experiences, in service learning environments 
(Johnston, Caswell, & Armitage, 2007; Mihelcic, et al., 2008; Ramirez, et al., 
2011)


• Engineering design courses are also starting to be framed 
as sites where engineering ethics can be integrated into 
the curriculum  
(Bucciarelli, 2008; Kenny Feister, et al., 2016; Richards & Gorman, 2004; Van 
de Poel & Verbeek, 2006)

5



Course Context
• First Year “Introduction to Engineering Design” course


• 40 person section (14 sections; 600 students)


• 14 week design project1; 8-person teams


• FOCUS: 1st day of class


• Collected lesson planning notes, documentation of 
students ideas, pictures of white board, post-class 
reflections
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Original lesson plan idea1

A grocery store is losing customers; annoyed customers are leaving 
the store because the checkout queues are too long. There isn’t space 
to simply add more checkout lanes. You are hired as a consultant by 
the store owner to solve this issue.


Individual Brainstorming


Spend 3 minutes thinking individually. Write/sketch as many ideas as you can - you 
are going for speed, not detail


Share with your neighbor


Spend 5 minutes sharing ideas in groups of 4. And discuss possible pros and cons of 
ideas.
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Lesson plan: additions
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Impact of a solution (small group followed by whole class 
discussion)


What do you think would be the impact on society, economics, corporations, 
owners, workers, etc. if the solution was scaled up for use across many 
stores.


Ethics


Given the impact network, what does it mean to be a “good” (ethical) 
engineer?



Main Focus:  
Students’ responses to the activity &  

how these engage macro-ethical considerations

  Brainstorming Activity


  Mapping impact of a solution


  Talking about roles & responsibility of an engineer

1

2

3
9



Brainstorming activity: 
Overview

1

Brainstorm

(5 min)

Small Group Share

(10 min)

Whole-Class Share

(20 min)

Reflect

(5 min)

• scanners (handheld, on carts, at checkout)


• smartphone and biometrics based checkouts


• online shopping & pickup


• adding checkout staff or training to select for cashiers


• managing customer flow through incentives


• managing customer psychology
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Brainstorming activity:  
Pattern

1. Students first offer technological solutions


2. Then they start adding ones that target the 
management of human resources.


3. Finally, they share solutions that aim to reduce the 
annoyance of customers without reducing the queuing 
time


- Typically on being prompted

1
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Brainstorming as an opportunity 
to engage macro-ethics

•  Solutions can be non-technical


• re-conceptualize problem as “annoyance” rather than 
speeding up checkout


• Even technical solutions are entangled with ‘human’ issues (training, 
resource re-allocation, etc.)


• typically arises as students start offering pros and cons of 
proposed ideas


• this is also important for the larger design project, where 
implementing technical solutions in a large team will require 
them to think about the process aspect of design as 
entangled with technical aspects

1
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Mapping the Impact: 
Overview

• Used to open up for impacts on any of the ideas ➡ brainstorming impact of a 
single solution


• Listing ideas ➡ Mapping the ideas that students share out into a sort of 
network


• ➡ Explicitly prompting to think about stakeholders at expanding geographical 
and time scales
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Brainstorm

(3 min)

Whole-Class Share & Map Making

(15-20 min)

Reflect

(5 min)
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“what do you think would be the impact on society, 
economics, corporations, owners, workers, etc. if the solution 
was scaled up for use across many stores?”



Mapping the Impact: 
Representation (from Spring 2017)
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Mapping the Impact: Representation (S’17)2
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Mapping the Impact: Representation (S’17)2
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Roles and Responsibilities 
of Engineers

3

Open Discussion

(10 min)

• Opportunistic noticing ➡ Explicit prompt 

• led to reliably getting students talking about this
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Given the impact network, what does it mean to be a 
“good” (ethical) engineer? 



ideas presented engage or 
challenge macro-ethical aspects
• you are in charge of the ideas, not the implementation 


• My responsibility should be to express all the ethical 
concerns, but leave the decisions on the client
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ideas presented engage or 
challenge macro-ethical aspects
• you are in charge of the ideas, not the implementation 


• My responsibility should be to express all the ethical 
concerns, but leave the decisions on the client


• we also need to use the tech that we help produce


• ignoring ethical concerns can lead to unethical 
implementation even if the engineers aren’t involved in final 
implementation


• ethical concerns can affect reputation of the company, and 
so it might be important to consider the impact

19
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Takeaway #1:  
Non-deficit models of students

students can engage in social constructivist thought, 
challenge technological determinism, consider the 
interests of a wide range of stakeholders, and attend to 
issues of power, privilege, and marginalization


at least in the context of a carefully designed lesson 
plan, for the duration of the lesson


getting there would require us to make structural 
changes that challenge expectations
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Takeaway #2:  
Responsive Teaching

In-the-moment, responding to students’ ideas and 
opening space for them (even in unplanned, 
improvisational directions) can be productive


Keeping track of students’ ideas (documenting 
them in the moment) can help with longer-term 
evolution of lessons
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Thanks!
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