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John Sylvan, one of the inventors of the Kuerig cup, recently regretted publicly his invention 

because of its negative impact on the environment. Several companies that are regarded as the 

top places to work for engineers, like Google, Facebook, Apple, and Twitter, released figures at 

the end of 2014 describing their workforce composition, and unsurprisingly, they revealed that 

great disparity existed in both race and gender composition. Furthermore, recent news that the 

Brazilian government intends to build nine hydroelectric dams in the Amazon that will annihilate 

the indigenous tribes there. The government justifies the impending apocalypse of these tribes 

because it meets the larger national interest for electricity, ironically a national interest that does 

not include the tribes' own survival. 

 

Each of these stories relates important problematics that are at the heart of engineering: 

capitalism, systematic inequality, utilitarianism, and imperialism. If engineers are truly to design 

for a better future, they must learn to grapple and mediate the effects of these problematics, 

otherwise risk their cyclical reproduction again and again. Currently, engineers are not taught 

how to deal with their consequences in their formal educations, which we argue must be changed. 

 

In our paper, we therefore propose a set of course modules to address the problematics of 

capitalism, systemic inequality, utilitarianism, and imperialism with the goal of teaching 

engineers approaches to engineering that actually address these problems. The modules focus on 

topics related to environmental justice, humanitarian engineering, ethical engineering practices, 

critical and historical perspective of technology, and spirituality in engineering. In the paper, we 

discuss the pedagogy and assessment strategies that should be leveraged to address systematic 

forms of resistance from the students. 

 

Our paper would be of interest to faculty who are looking for new and critical ways to teach 

social justice related topics in engineering.  
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Abstract 

Community engagement has become increasingly important in curricula as higher education moves 

away from only “emphasizing product” and toward “emphasizing impact.” 1 Therefore, students’ 

engagement with their community has become a strong thread in many educational processes, starting 

with K-12 through higher education. By encouraging students to volunteer their time and talents 

through mandatory community service hours, students develop the sense of accomplishment, 

confidence, and belonging that comes from working toward the greater good for society. In addition to 

providing students with experiential learning opportunities, the community benefits from the students’ 

efforts during students’ formative years and beyond.  

To maximize the impact from students’ engagement, participatory research can be utilized. Participatory 

research can be dovetailed with engagement efforts to target students and faculty efforts toward the 

priority needs of the community. It can also be used to harvest the wisdom of community members, and 

identify collaborations while building trust and buy-in.  

Due to emphasis on shared governance, faculty are often adept at using participatory techniques for 

decision making and scholarly studies. At Marygrove College in Detroit, participatory research is at the 

forefront of faculty expertise and practice while community engagement is integrated into all students’ 

academic experiences, aligned with the institution’s urban social justice mission. Building upon this 

foundation, Marygrove recently completed an intensive institutional initiative to infuse ‘Urban 

Leadership’ (UL) into all curricula, co-curricula and campus life. UL is now incorporated into all majors, 

general education and experiential learning, including the engagement activities, making Marygrove 

College the first to fully institutionalize UL.2  

Within the context of Detroit’s reemergence and emphasis on engineering and innovation, new science 

and engineering programming is being developed under the UL umbrella, aligned with all Marygrove’s 

tenets and infused with community engagement and participatory research activities.  In this paper, the 

Urban Leadership curricula development, the new engineering programming, and transformation 

processes will be discussed. Examples are provided to illustrate the utilization of participatory research 

and community engagement activities. 

Key words: community engagement, participatory research, urban leadership 
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Empathic perspective-taking is central to human-centered, universal, and participatory design 

approaches, as well as to ethical decision-making.  The complex socio-technical interactions that 

surround appropriate technology development and implementation require engineers to consider a 

wide range of human values.  Engineering students tend to have limited life experiences or exposure 

to diverse communities with values that might differ from their own. Therefore their ability to 

consider diverse values in design and ethical decision-making is also limited.  We are interested in 

developing pedagogies for engineers which enhance empathic perspective-taking and sensitivities to 

diverse values.  Our research team of dance artists and engineering educators have focused on a 

strategy that involves embodied somatic awareness.  Engineering designers and technology users 

have significant somatic (sensory, proprioceptive, and kinesthetic) knowledge about problems of 

technology implementation. However, engineering students are not currently taught to access, 

understand, or value this somatic knowledge in problem-solving processes such as design and ethics. 

We are developing and testing active-learning experiences in enhanced somatosensory awareness 

adapted from somatics and performing arts. We are combining this training with teaching a novel 

ethical reasoning approach. We have utilized multiple measures of empathic perspective-taking in 

the context of engineering design and ethical reasoning to assess change. We believe this novel 

application of practices of somatic learning in the technical field of engineering design and ethical 

analysis will yield new insights into empathic perspective-taking that is critical to working at the 

intersection of engineering and societal impact.  
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Background 

 

ENSC 2601 A Critical Theory of Technological Development founded and 

coordinated by Caroline Baillie, is a broadening elective offered to all undergraduate 

students at UWA. Engineering and Science students who take the unit are introduced 

to social and political critique of Western ways of knowing and practicing 

engineering. Arts and Social science students are introduced to the potential that 

engineering can offer in addressing Global challenges including those that it may 

have contributed to in the past. Together they enable the critique of the past and 

present with the creation of sustainable and just alternatives for the future.  

 

Addressing issues of colonization becomes key to the necessary transformations 

arising in this class. The Noongar people are the traditional owners of the South 

West of Australia where UWA is located. In 2015 we were approached by The 

Noongar Institute of WA (NIWA) for assistance in developing its teaching and 

learning resources for DIDARA WALGINER BURA MOGANG GUDJIR 

BALJARR the NIWA Centre for Excellence in Science and Technology. NIWA 

is an inclusive centre for community advancement promoting Noongar 

excellence, leadership and innovation of the Noongar Nation. Following years of 

neglect from the traditional school system NIWA has been established by the 

community for the community -  a new school for Noongar students, which will 

enable them to learn in culturally appropriate ways. They are unfunded and not 

supported by local educational authorities.  

 

We accepted the challenge and proposed to develop a community service learning 

project with NIWA for the ENSC2601 students. In its pilot phase we expected to 

touch the surface of what might be possible. We hoped that ultimately engineering 

students would learn to question Western ways of knowing, develop an understanding 

of Noongar culture, and co- develop, with input from the community, some 

potentially useful learning materials for use by the NIWA community. The 

astonishing, transformatory experience of the engineering students in this pilot study 

far exceeded our expectations.  

 

The NIWA representative wrote to me after the final student exhibition of work which 

the community helped to judge 

 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=qLSiqOV4VzS5UM&tbnid=B-dy_wrLCT937M:&ved=0CAUQjRw&url=http://xfrog.com/gallery/trees/oc40_9_pers.jpg.php&ei=thTwU5OhHdXm8AWtyYGICg&bvm=bv.73231344,d.dGc&psig=AFQjCNGJ1-7_o5gDmpJPyOpa9dmLm7KYMw&ust=1408329237697768


This morning I believed in hope once again. It was a gift I will treasure for myself. 

Thank you. The Community was thrilled and proud. I only wish I could show them 

(the students) how wonderful they all were.. they spoke with depth and genuine 

care about the project (the future of our world is in good hands).  

 

In this interactive talk I will describe the journey that students embarked on, the 

pedagogical techniques adopted to aid them on their journey, and the ways in 

which I mapped their movement through the liminal space of confusion and out 

into a new vision of complexity.  
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The Highlander Folk School was founded in 1932 in rural Tennessee to provide adult education and 

community empowerment to laborers in the Southern and Appalachian regions of the United States.  

Modeled after Danish folk schools, Highlander broke new ground by engaging racially integrated union 

organizing efforts among coal miners and other workers. The Highlander Folk School was one of very 

few integrated meeting places in the South in the 1940s and 1950s, and played a critical role in the Civil 

Rights Movement.  It was shut down by the state of Tennessee in 1961, only to be reopened under a 

new charter as the Highlander Research and Education Center. 

Highlander's methods of popular education, cultural organizing, language justice, intergenerational 

organizing, and participatory action research empower community members to identify issues, analyze 

their root causes in systems and structures, and lead change from communities most impacted by 

injustice.  By creating spaces for personal and collective transformation, and for developing shared 

analysis and strategies for change across issues and identities, Highlander sustains activists in their work 

over the long haul for democratic participation and social justice. 

As we think through possible models for social justice education among engineers, the Highlander Idea 

may provide important lessons for us to take away individually and collectively.  With support from the 

facilitator, participants will use cultural expression to illustrate and demonstrate Highlander's 

methodologies, and reflect together about their potential application in our individual and collective 

work for social justice in engineering. 
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Abstract:  

In this presentation, we present the results of a study of institutional culture in university-
based, engineering-for-development programs that send students into developing 
communities. We study these programs’ public sites of discourse formation toward 
understanding the culture of engagement they mediate—in the case of this paper, we focus 
on their websites. Through a qualitative content analysis of program websites, we test a 
methodological framework for developing insight into institutional cultures of community 
engagement. In our content analysis, we question if programs have different attitudes about 
the role of student and community expertise, methods of engagement, or pedagogical versus 
community outcomes? We distinguish between programs that send students to work in 
domestic versus foreign locations, and between those that engage urban versus remote 
communities. We discuss the extent to which evidence may be gleaned from websites as sites 
of public discourse. And we explore the significance of such sites as a public face of 
engineering-for-development programs that serve a function in student recruitment, 
outreach, and as an indicator of programs’ ethical priorities.  

In our investigation, we search for language and imagery that communicate specific ideas 
about community development work. We attend to such distinctions as working in, for, or 
with communities—as experts, as students, or as partners in collaboration. We attribute 
significance to how programs articulate priority between student learning objectives and 
community outcomes. We argue that program websites lend a partial view into cultures of 
university-based engineering-for-development programs and that triangulation of interview 
and program analysis data is required for more fully characterizing institutional culture. 
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Humanitarian engineering (HE) is an interdisciplinary field that is rapidly emerging worldwide. 

Many higher education institutions are including HE and similar courses in the engineering 

curriculum, and students-led humanitarian organizations, like Engineers Without Borders 

(EWB), are rapidly increasing in number. Looking at the long history of HE projects, it emerges 

that humanitarian engineers, to be successful, must utilize problem framing and solving methods 

that meet the requirements of 1) involving community members at each stage of a project and of 

2) integrating communities’ culture, social norms, and politics in the proposed solutions. 

However, the HE literature still lacks of a widespread and unified repertoire of field-tested 

methods that can be easily accessible by less-experienced humanitarian engineers.   

To address such a gap, for my doctoral research, I have undertaken a Scholarship of Integration 

to develop a toolkit that collects field-tested methods for properly framing as well as solving HE 

challenges. In this paper, I will present the results of the first step of my research, which 

comprised collecting and classifying methods (n = 54) that have been used in HE. The methods 

were collected from scholarly resources (i.e. journal papers and edited books) and from 

practitioner oriented resources, such as the IDEO HCD toolkit and the Peace Corps field guide. 

The result is a classification system that organizes the methods based on several dimensions, 

including the project stage in which to apply the method, the purpose of the method, and the 

degree of community involvement. Future research will focus on interviewing experts to 

understand what factors (e.g., local culture, philosophical commitments, time, and so on) enable 

the usage of the method.  

This paper is designed for faculty and students who are engaged in humanitarian and similar 

projects and who are looking for effective field-methods to meaningfully engage community 

members in their projects.  



Incorporating sustainable ideas into traditional infrastructure – a hands-on peacebuilding approach to 
help solve an international cottage-scale environmental issue 
 
Marissa Jablonski 
 
Photo-Fenton oxidation is a process that uses iron, hydrogen peroxide, acid, and UV radiation to 
decolorize dye wastewater.  Currently I am working on a sustainable version of this technology using rusty 
metal, household-safe hydrogen peroxide, toilet bowl cleaner, and sunlight, followed by simple sand and 
charcoal filtration to decolorize dye wastewater for cottage industry silk dyers in rural India.  I was asked 
by a local cottage industry to help clean their wastewater a few years ago and have since completed 
laboratory tests that show this photo-Fenton oxidation to be a sustainable wastewater treatment 
technology for dyers, both economically offering a lost-cost option using readily available materials, and a 
simple solution that can be easily applied to dyers’ waste streams without altering their operations much.   
 
Returning to the site after completing laboratory tests, I have come into some very interesting discussions 
with dyers where I have been asked to leave and speak with the government in order to introduce the 
technology from the top down.  It is the belief of the dyers that my presence in their community brings 
unwanted attention to their untreated wastewater dumping that threatens their livelihood.  After 
speaking with the state pollution board, it is apparent that the dyers are never consulted to discuss their 
options in pollution treatment.  In fact, their exact locations are unknown and therefore unmonitored by 
the proper authorities—their role in the informal economy of the region is virtually undocumented.  
There is a sericulture cooperative located in the same region as the dyers that brings in all of the players 
involved in rearing moths, growing mulberry as food, spinning cocoons, reeling yarn, and weaving colored 
fabrics.  The dyers, however, are only outside contractors to color the yarn before weaving into silk saris.  
The dyers create wastewater which has higher pollutant levels than are allowed by the state pollution 
board which greatly impacts the natural environment of the sericulture cooperative and yet are never 
brought into to the discussion.  The sustainable photo-Fenton oxidation treatment process can act as the 
catalyst to open discussions between all players involved—offering a low-cost option for dyers and help 
the sericulture cooperative and state pollution board to acknowledge the importance of the informal 
economy of the cottage-scale dyers.  This potentially will decrease fear and create more peace in the 
region. 
 
This 60-minute workshop will start with a hands-on demonstration showing how the sustainable photo-
Fenton oxidation of textile dye wastewater works in the field having participants help with each step of 
the process.  The participants will then be split into four groups each mimicking a different player in the 
application of a sustainable technology in the real world.  In this case there will be a group that is the 
‘dyer’, a group that is the ‘state pollution board’, a group that is the ‘sericulture cooperative’, and a group 
that is the ‘peacebuilding engineer’.  Each group will know their goals, incentives for change, and 
limitations and will open a discussion with each other to work on preventing dumping colored dye 
wastewater directly onto local soil. 
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Abstract 
 

Participatory Design initiated in Norway in the early 1970s. With the introduction of computer 

systems to the workplace, the main concept was to enhance the quality of work life by assuring 

the participation of workers during the design process of the developed systems. For many 

products, such as tools, the user can provide experiences and insights during the design process. 

The challenge in the deployment of Participatory Design, as discussed in many research efforts, 

is in integrating the participatory input during the engineering product development process. This 

could even become more challenging when accounting for human values or adopting the 

philosophy of Value Sensitive Design during the product development and realization process.  

 

The natural integration of Participatory Design and Value Sensitive Design with any engineering 

product development process depends on the process phases and flow. In this paper, the product 

realization process phases of inception, conception, and Maturation are utilized in the 

development of an approach for naturally integrating participatory and human value inputs 

during the different phases of the process. The realization phases, in this approach, can be 

considered as the natural phases of product creation in which innovation, analysis, and 

integration are necessary for the realization of the desired product attributes and characteristics.   

 

In the presented approach, full participatory inputs start at the inception phase through idea 

inception, idea conception, and idea maturation.  Human values are addressed during idea 

conception and maturation. Participatory and human values inputs are then injected during 

specific intervals of the product conception phase to assure achievement of desired product 

characteristics and attributes. Finally, Participatory and human values inputs are utilized for 

assessment and validation during product maturation and start of production. To illustrate and 

demonstrate the full implementation of the presented approach throughout the product 

development and realization process several examples are considered.  
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Technology is ever present in everyone’s life and represents a major cultural aspect. Through the 

engineering design process the future is being built today in ways that represent major potential 

changes in the way we live, the way society is structured, and the possible ways to have a meaningful 

flourishing life. The technology innovation process usually does not include a critical analysis that 

considers the ways in which human flourishing is facilitated or the ways of life that might not be 

desirable.  

The engineering education institutions across the United States, Puerto Rico, and in many countries 

have not included a consistent message to students in the engineering curriculum that clearly 

establishes the broad social responsibility of the engineering profession. While many important efforts 

in engineering ethics and related areas such as science-technology-society have provided a much 

needed insight, those efforts have not translated into a mainstream practice in some crucial aspects. For 

example it is possible for students to graduate from many engineering programs without ever being 

exposed to the notion that technology is not neutral. Engineering professionals might see the 

technology during the engineering design process as a tool that could be used for good and bad without 

realizing that it also has inherent characteristics that change the way we live and should not be 

categorized simply as good or bad depending on their use.  Another important aspect that is usually 

absent from the technology innovation process is its impact to human wellbeing of the communities in 

which a type of technology is disseminated. The authors propose the concept of Wellbeing Engineering 

to include these important aspects into the technology innovation process.  

The current work presents the use of ongoing efforts in Appropriate Technology and Responsible 

Wellbeing as a starting point to reflect upon the impact of technology on remote communities. These 

platforms in turn serve as a springboard to consider the same issues of quality of life to communities 

that are not poor. An example of energy access projects and smart grid development are used to 

examine the potential to translate appropriate technology criteria to spark the discussion on a wellbeing 

engineering framework. 

 



Bamboo as an Appropriate Technology: 

Overview of Research at the University of Puerto Rico, Mayagüez 
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Bamboo has been widely used as a construction and artisanal material for centuries, particularly in Asia 

and South America.  Due its many environmental benefits as a highly renewable material, bamboo is 

emerging as the subject of many new research and development activities around the world.  Although 

bamboo is not native to the Caribbean, several species are abundant and thrive.  Nevertheless, except 

for a modest effort by the US Department of Agriculture in Puerto Rico from the 1920s – 1940s, there 

has been relatively little research or industrial use of the bamboo’s cultivated in the region. 

Bamboo has many uses, including as a construction material, as a source for charcoal (for both energy 

and water purification), and as a source of fibers, and the markets for these uses span many socio-

economic classes.  In particular, bamboo has high potential to be industrialized at community and 

regional scales, providing myriad economic opportunities and environmental benefits, and as such is an 

appropriate technology. 

At the University of Puerto Rico, several bamboo research efforts are underway and will be summarized.  

These include characterization of basic mechanical properties varieties grown in Puerto Rico; structural 

design for use in the (seismic) Caribbean region; comparison of various methods of preservation; 

research and education to develop bamboo as a dual tool for reforestation and sustainable production 

of charcoal in Haiti; use as a tube for biosand filters; and characterization of bamboo fibers. 


