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Executive Summary 
This proposal describes the Science, Technology, and Society (STS) Futures Laboratory, 
including its history, its objectives and learning outcomes, its practices, its aspirations, and its 
space usage needs, with the purpose of justifying a request for a permanent, dedicated space 
within the ISAT/CS or EnGeo buildings.  
 
In the 2018-2019 school year, our first year with temporary space, we are proud to have 
achieved the following: 
 

• A first cohort of twelve STS Futures Lab student members enrolled in ISAT 480 STS 
Futures Lab, spanning ISAT, Biotechnology, and Psychology 

• Two publications collaboratively authored with our students, including one that was peer 
reviewed, and several publications in progress 

• Successful launch of a new research project, Co-Imagining Futures, which directly 
involves students in research 

• Multiple invited talks, presentations, and guest lectures, including some with our 
students 

• Several internal grants 

• 2018 Excellence in Teaching and Learning with Technology award for our STS Futures 
Lab component in ISAT 271 Technology, Science, and Society (formerly 131) 

• Eight students accepted to the annual Society for the Social Studies of Science (4S) 
meeting in New Orleans in September based on research they initiated and began as 
part of the STS Futures Lab 

• National Science Foundation proposal for $25,000: recommended for funding, and 
now in Pending status. This proposal is to host a workshop on STS as Critical 
Pedagogy at JMU  
 

The STS Futures Laboratory is both a research lab and a teaching lab. This means that the Lab 
uses space in an on-going way, not only during scheduled teaching times. The current shared 
space of EnGeo 2001 satisfies some, but not all, of the space usage requirements of the lab. 
However, if a wall were erected separating EnGeo 2001 and EnGeo 2004 and an alternative 
space were found for BS-ISAT capstone projects, we believe that EnGeo 2001 as a dedicated 
STS Futures Lab could satisfy all of the requirements outlined in this proposal. Other spaces 
within ISAT/CS or EnGeo may also satisfy all of the requirements outlined in this proposal. 

What is the STS Futures Lab? 
The Science, Technology, and Society (STS) Futures Laboratory at James Madison University 
is a research and teaching lab that engages undergraduate students in a hands-on, immersive 
experience conducting research in the social contexts of emerging technologies and 
technological innovation, or socio-technical futures (York, Conley, Kodua, 2019). STS is an 
interdisciplinary field that encompasses the sociology, history, philosophy, communication, 
political science, anthropology, and ethics dimensions of science and technology. Serving as 
the social contexts lab for the BS-ISAT program, the Futures Lab also welcomes student and 
faculty engagement from across campus. It is a fun and intellectually stimulating space where 
faculty and students imagine and critically interrogate plausible sociotechnical futures in the 
interest of developing robust tools and effective pedagogical strategies to support anticipatory 
governance and responsible innovation. Students participating in the lab have an opportunity to 
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receive close mentorship in individual STS research projects and conference presentations, to 
assist in faculty research, and to pursue publication individually and collaboratively with peers 
and faculty. The STS Futures Lab also hosts a hands-on lab component for the ISAT 271 
Technology, Science, and Society course associated with an Ethical Reasoning module and 
has developed innovative tools for integrating scenario analysis into ISAT 171 Governance of 
Socio-Technical Systems and ISAT 390-391 Holistic Problem Solving Workshop.  
 
Importantly, the STS Futures Lab cultivates moral imagination with respect to science, 
technology, and innovation. Moral imagination refers to “… our capacity to see and to realize in 
some actual or contemplated experience possibilities for enhancing the quality of experience, 
both for ourselves and for the communities of which we are a part, both for the present and for 
future generations, both for our existing practices and institutions as well as for those we can 
imagine as potentially realizable” (Johnson, 1993, 209). 
 
 

 
Figure 1 Student lab members engaging with guest expert Dr. Morgan Benton at a Co-Imagining Futures event, with 
videographers from Innovation Services shooting video 

 
“This class is what I always thought college was 
going to be like. Being able to help interview 
scientists, have the opportunity to go to 
conferences, and the potential to have a paper 
published is beyond what I expected when I 
started this semester.” 
~Noah Etka, STS Futures Lab member and BS-ISAT student, 
2019 



STS Futures Lab Space Proposal  York and Conley, 2019 

8 

 

Mission 

The STS Futures Lab empowers students to conduct independent research and to participate in 
faculty research that examines the social, ethical, and political dimensions of socio-technical 
phenomena. 
 
The STS Futures Lab bridges research and pedagogy through close faculty mentorship of 
student research, student involvement in faculty research, collaborative conference presentation 
and publication, and support of scholarship of teaching and learning (SoTL) projects. 
 
The STS Futures Lab seeks to build a community of students and faculty who share an interest 
in creative critical inquiry, anticipatory ethical reasoning, and socio-technical integration. 
 
The STS Futures Lab cultivates moral imagination in ourselves, our students, our collaborators, 
and our community. 
 
The mission of the STS Futures Lab is in line with the mission of the School of Integrated 
Sciences, which “empowers students to analyze and solve real-world, human problems by 
integrating scientific, technological, business, and social aspects of these problems, and to 
communicate innovative solutions to a diverse audience.” 

A Brief History 

The STS Futures Lab started in the summer of 2017 as a collaboration between co-directors 
Emily York and Shannon Conley and two Integrated Science and Technology (ISAT) students 
working on a senior capstone project on autonomous vehicles. Drawing on our academic 
training in the field of STS, and our backgrounds in Communication and Political Science, we 
engage ISAT students in considering the social, ethical, legal, and political contexts of science 
and technology, and to reflect on what it means to be a “responsible innovator” today and in the 
future. Following the initial collaboration with these capstone students, which resulted in two 
presentations at STS conferences and in-progress publications, we secured physical space for 
a laboratory and recruited the first full cohort of twelve students for the 2018-2019 academic 
year. Participating in the STS Futures Lab requires students to participate in weekly lab 
meetings; conduct independent research on a topic related to science, technology, and society; 
and collaborate with us on the Co-Imagining Futures research project as participants and 
facilitators. 
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Figure 2 BS-ISAT students and STS Futures Lab founding members Charles Boyd and Chase Collins 
celebrate a successful conference presentation in Boston with cannolis, 2017 (left); Design fiction 
questioning orientation in autonomous vehicles by Chase Collins (right) 

 

 
“My impression was…that undergraduates 
Charles Boyd and Chase Collins stole the show 
with their talk reflecting on their experiences in an 
integrated STEM program under the direction of 
Emily York. Their thoughtful account of the 
innovative pedagogy, laden with auto-
ethnographic insight, gave me hope for the future 
of engineering, and would have made past 4S 
President Gary Downey weep with joy.” 
~The chair of the 4S panel describing our 
undergraduate student presentation (though only York 
was present at this conference, the students worked 
under the direction of both York and Conley) 
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A Timeline 
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Key Methods and Concepts 

Scenario Analysis 

Scenario analysis refers to a method primarily used in business consulting for analyzing 
plausible mid- to long-term scenarios relevant to a specific domain in order ensure success and 
longevity in the context of uncertainty through improved anticipation and management of 
uncertainty (Woody, 2013). Scenario analysis facilitators lead groups through a series of steps, 
usually over the course of some months, to identify, analyze, and plan for plausible scenarios. 
Used in profit, non-profit, and governmental organizations, it has been widely recognized as a 
tool that helps leaders avoid the assumption that the future will be just a steady, smooth 
continuation of the most obvious trends of today–an assumption that can lead to major failures! 
More recently, researchers in STS and Science and Technology Policy fields have begun to 
recognize the usefulness of this tool for technology governance. In the STS Futures Lab, we 
have adapted this method to suit different learning objectives and learning environments we 
have encountered as JMU faculty for applying critical thinking toward socio-technical change. 
 

 
Figure 3 A scenario cross exploring two variables pertinent to the implementation of precision medicine, 2019 

Design Fiction 

Design fiction refers to a practice that spans science, science fiction, and prototype design, to 
create media artifacts that help facilitate conversations about the social context within which a 
technology might be embedded (Bleecker, 2009). The most sophisticated examples of design 
fiction that we might frequently encounter come from Hollywood science fiction films–scenes 
which show future technologies in the context of story, seamlessly revealing to us what it means 
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to be human in a future world in which the technologies shown are commonplace and ordinary. 
In the STS Futures Lab, we have adapted this practice to use a range of tools that we have 
access to–from traditional art supplies to digital media–to build on scenario analysis by creating 
an artifact that can be used to start a conversation and engage in ethical reasoning about a 
potential future in which our envisioned high-tech innovation is already ordinary. Shifting our 
gaze from promise or ideal of this innovation to the everyday context in which this object might 
live enables us to interrogate its social, ethical, and political dimensions beyond what we had 
originally anticipated. This “detour into the future” may even inform our contemporary design 
and policy choices. 
 

 
Figure 4 Design fiction blends material production and narrative, using critical imagination to shift our gaze past the 

promise of new technologies to engage their social contexts, 2019 

Anticipatory Ethical Reasoning 

Anticipatory ethical reasoning refers to ethical reasoning that pertains to moral questions raised 
in grounded anticipation of socio-technical change that extrapolates from the current moment. 
More specifically, Deborah Johnson identifies two key components of anticipatory ethics; it 
entails… “(1) engagement with the ethical implications of a technology while the technology is 
still in the earliest stages of development; and (2) engagement that is targeted to influence the 
development of the technology” (Johnson, 2011, 64). Anticipatory ethics raises questions about 
the potential mid- to long-term social, ethical, and legal implications of technologies. It is a 
necessary part of anticipatory governance, which “encapsulate the social, ethical and political 
stakes associated with technoscientific advances,” and engages in “systematic thinking aimed 
at increasing resilience” (Stilgoe et al., 2013, 1570). It also questions the values that inform 
research questions and technology design choices, and the potential gaps that may arise 
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between the goals and ideals of a particular research project and what might actually happen 
once the science or technology gains momentum in society (Barben et al. 2008).  

Anticipatory Governance and Responsible Research and Innovation 

Anticipatory Governance encompasses a range of strategies for engaging risk assessment and 
policy concerning emerging technologies in ways that are proactive, rather than reactive. Often 
associated with Responsible Research & Innovation (RRI), anticipatory governance and RRI 
tend to embrace processes that are diverse, inclusive, anticipatory, reflexive, transparent, 
responsive, and adaptive to change (https://www.rri-tools.eu/about-rri). For more information on 
these topics as directly related to one of our research projects, see the Anticipatory Governance 
research project in the Appendix. 

Interactional Expertise & Trading Zones 

Interactional expertise (Collins and Evans, 2007) is sufficient expertise to interact with 
contributory experts, or experts who are able to contribute new knowledge within a field. The 
development of interactional expertise among a group of stakeholders can facilitate anticipatory 
governance (Barben, Fisher, Selin, Cynthia, Guston, 2008). Interactional expertise can be 
developed in the context trading zones (Conley, Foley, Gorman, Denham, and Coleman, 2017) 
through which shared language and knowledge can be co-produced across disciplinary 
boundaries (York et al., 2019). 
 

 
Figure 5 Producing interactional expertise at the intersection of research and pedagogy, 2019 

https://www.rri-tools.eu/about-rri
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Learning Outcomes 

“During this semester I was also able to explore 
different topics and ideas surround science, technology, 
and society that are happening now in the real world 
and at JMU. This is largely due to the fact that Dr. York 
and Dr. Conley allowed us to participate in workshops 
with other professors and their expertise at JMU. These 
experiences with Dr. Benton and Dr. Henriksen I think 
were the best part of lab. I was able to take the ideas 
and tools that I had learned in 131 and 231 and apply 
them to other realms of my educational experience. 
These workshops provided me with knowledge and 
experience that I don’t think I could have obtained 
otherwise. They also allowed me to think about different 
topics in completely different ways, and to include them 
in my thoughts for the future. I am so grateful to have 
been able to be a part of this experience.” 
~Meghan Jennings, STS Futures Lab member and BS-ISAT 
student, 2019 

 
The pedagogical goals for the STS Futures Lab align with the BS-ISAT program goals, as listed 
below. They are realized through the following learning objectives: 

STS Futures Lab Learning Objectives 

A. Define research questions that recognize social and technical dynamics of a research 
problem. 

B. Frame a research problem with appropriate scope. 
C. Understand and use social science methods to address socio-technical problems. 
D. Write publishable articles disseminating research. 
E. Understand and use concepts and tools associated with responsible research & 

innovation (RRI) and anticipatory governance. 
F. Demonstrate competent application of anticipatory ethical reasoning.  
G. Read and evaluate scholarly analyses of science, technology, and society and their 

mutual impacts. 
H. Competently facilitate workshops with multi-disciplinary participation. 
I. Communicate effectively across disciplinary silos. 
J. Effectively use scenario analysis and design fiction to analyze the social contexts of 

emerging technologies. 
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Fit with BS-ISAT Program Goals 

Goal B. ISAT graduates use the methods, tools, and technologies of natural, social, and system 
sciences to investigate complex problems. 
 Lab Objectives: C, E, J 
 
Goal E. ISAT graduates define and frame problems by seeking to understand the contexts from 
which they emerge, including the natural science, technological, institutional, cultural, social, 
and economic dimensions. 
 Lab Objectives: A, B, G 
 
Goal K: ISAT graduates effectively develop and use process and systems analysis models and 
tools to characterize and describe a complex problem. 
 Lab Objectives: B 
 
Goal J: ISAT graduates propose and evaluate potential solutions within the context of the 
system from which the problem arises. 
 Lab Objectives: A, B, C, E, J 
 
Goal D: ISAT graduates work effectively in multidisciplinary teams. 
 Lab Objectives: H, I 
 
Goal I:  ISAT graduates are autonomous, self-directed learners who recognize the need for 
lifelong learning. 
 Lab Objectives: A, G 
 
Goal G.  ISAT graduates communicate effectively on social, scientific, and technical matters. 
 Lab Objectives: D, H, I 
 
Goal F:  ISAT graduates understand and apply the principles of ethics. 
 Lab Objectives: E, F, J 
 
Goal H:  ISAT graduates analyze the societal dimensions of science and technology using tools 
and methodologies from the social sciences and humanities. 
 Lab Objectives: A, B, C, E, F, G, H, I 
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Space Request and Justification 
The STS Futures Lab requests a dedicated space that is permanent so long as it continues to 
pursue the activities and learning outcomes related to its mission as outlined here and so long 
as there is space that the School of Integrated Sciences can feasibly make available for the 
Lab. The STS Futures Lab is both a research lab and a teaching lab. This means that faculty, 
student, and faculty-student research will be pursued in this lab space outside of discrete, 
scheduled teaching times. 

A Research Lab 

As a research lab, this space should accommodate not only scheduled lab meetings, but also 
scheduled and unscheduled research that may include STS Futures Lab students collaborating 
with each other, STS Futures Lab faculty collaborating with each other and with colleagues from 
JMU and beyond JMU, and collaborations that include both students and faculty. These uses 
require a space that can accommodate up to 20 people. 
 
Such research engagements include, but are not limited to:  

• Activities related to the Co-Imagining Futures Project: 
o video-recorded interviews with research subjects 
o video-recorded collaborative scenario analyses and design fiction sessions with 

research subjects and the entire lab 
o collaborative engagements with the lab prior to and after a Co-Imagining Futures 

engagement that includes brainstorming, developing scenario analyses, and 
creating design fictions. 

• Research examining the use and effectiveness of virtual reality and augmented reality 
technologies in critical thinking pedagogies, public engagement, and design fiction. 

 
Research activities therefore include but are not limited to lab meetings, discussion, 
brainstorming, scenario analysis development, design fiction prototyping and creation, 
interviews, video analysis, virtual reality and augmented reality use and creation, dry runs of 
presentations, and meetings with collaborators. 

A Teaching Lab 

As a teaching lab, this space should accommodate capstone meetings and capstone projects, 
mentorship and guidance of STS Futures Lab members and their inclusion in the above-
mentioned research activities, as well as the ability to accommodate a class of 25 students for a 
hands-on lab component of the social contexts course. This lab component has been defined 
for ISAT 271 Technology, Science, and Society, however we hope to develop lab components 
for additional courses as well. 
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Figure 6 Students in the STS Futures Lab component of ISAT 271 creating design fiction, 2018 

A Making Lab 

Design fiction is a key methodology in the STS Futures Lab, incorporated into both research 
and teaching functions. The Lab can therefore also be conceptualized as a making lab, meaning 
that in this space students and faculty are making and assembling 2D, 3D, digital, and (soon) 
augmented reality installations. While students and faculty may frequently make use of 3D 
printing spaces and the makeries in both Rose and Carrier libraries and the XLabs, the process 
of making and the integration of this activity into each of the other activities (e.g., scenario 
analysis, Co-Imagining Futures project, 271 lab component) make it essential that the Futures 
Lab space has sufficient space, storage, and facilities to enable design fiction prototyping, 
development, and display. 
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Space Requirements 

See Space Scenarios for an elaboration of specific space uses. 
 
Minimum requirements for the STS Futures Lab to continue pursuing its mission, not including 
full class accommodation or dedicated use: 

● Space for lab meetings that can accommodate 15 people engaged in various activities at 
work stations, including collaborative scenario analysis and design fiction (i.e., not just 
sitting at tables) 

● Multiple whiteboards 
● Movable tables 
● Projector with HDMI and audio 
● Space for VR/AR research (i.e., dedicated area for computer and VR engagement, 

including a standing area) 
● Tiled floor or old carpet that can be damaged (likely in the course of design fiction 

making) 
● Secured access for STS Futures Lab students during normal building hours to work and 

collaborate outside of Lab meetings (non-members should not be allowed access to the 
Lab, as it will contain expensive equipment such as a dedicated VR machine, Oculus 
Go, etc.) 

● Space to store design fiction tools and materials 
● Space suitable for photographing design fictions for web-based dissemination 

 
Note that the minimum requirements do not enable us to conduct a significant portion of our 
research in the laboratory (i.e., the Co-Imagining Futures project) or to host a lab component for 
a full class of students. 
 
Additional requirements to facilitate hosting a lab component of ISAT 271 Ethical Reasoning 
Module: 

● Ability to accommodate class of 25 students with group tables 
● Sink 
● Separation from other uses (i.e., not a shared space) or scheduled times in which it can 

be dedicated to this use and projects-in-progress can be left out at work stations 
 
Requirements to fulfill research mission of the STS Futures Lab: 

● Sufficient space to invite research subjects into the Lab for Co-Imagining Futures 
engagements; this would include space for multiple experts and faculty advisors, 
participating students (approximately 10), videographers from Innovation Services with 
camera equipment, and multiple whiteboards. A standard classroom would suffice. 

● Aesthetic considerations, such as space, light, and location in building, might also be 
taken into account, as we will be inviting experts from across campus and, eventually, 
beyond campus, and will be uploading videos of these encounters to a YouTube 
channel.  

● Space to include some ongoing displays of design fictions, which may be large and 
sometimes delicate installations 

● Separation from other uses (i.e., not a shared space) 
 
Ideal requirements to facilitate accessibility: 

● Natural lighting and/or sufficient lamp lighting to avoid reliance on overhead lighting. 
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Space Usage Scenarios 
 

 
Figure 7 Due to renovations, ISAT 271 Technology, Science, and Society, had the opportunity to command a large, 

dedicated space for the lab component in 2018 

Design Fiction Making 

In the STS Futures Lab, we create design fiction--a juxtaposition of 2D and 3D material objects 
and narrative that is part science, part science fiction, part design prototyping--to facilitate 
conversation and ethical reasoning around future scenarios in which emerging or likely-to-
emerge technologies have become deeply integrated into society. These can range from quick 
5-minute drawings, to more elaborate three-dimensional design fiction installations. We have 
even experimented with creating design fiction songs. These design fictions become boundary 
objects, meaning that they can conceptually travel across disciplinary boundaries to facilitate 
shared critical interrogation of the plausible future scenario it posits. And, the process of making 
them is as important as the final product. Indeed, the final product need not be aesthetically 
accomplished, so long as it provokes critical interrogation of plausible futures. Students in ISAT 
271 Technology, Science, and Society (previously 131) have an STS Futures Lab component in 
which they create design fictions as part of their ethical reasoning work. This year, because we 
didn’t have a dedicated space to host an entire class, we did our best to bring materials into the 
classroom without making a mess. We also hosted hours in the lab for groups of students to 
come into the lab to work on their design fictions. This not only demanded a lot of extra time 
from the faculty, but undermined the motivation and buy-in of students as compared to the 
previous year when there was a dedicated space that the entire class could come into and 
make a mess (based on personal observation). Lab Objectives: E, F, I, J 
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Figure 8 STS Futures Lab students collaborating in a design fiction as part of a Co-Imagining Futures Research 

engagement on the implementation of precision medicine with guest expert Dr. Anne Henriksen, 2019 

 
In the ISAT 271 Lab Component, students present their design fictions to each other in a poster-
style presentation session. Since a core function of design fiction is facilitate critical inquiry into 
plausible and anticipatory ethical reasoning regarding socio-technical futures and to start 
conversations about these futures, the poster-style presentation session is an opportunity to 
practice starting and having these conversations. 
 

 
Figure 9 Students engaging with each other around their design fictions as part of the ISAT 131 Lab Component, 

2018 
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Figure 10 A student designed and created this design fiction--a floating farm--to start a conversation about climate 

change, over-population, and the future of food; part of the ISAT 131 Lab Component, 2018 
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Figure 11 Students in ISAT 131 for the “STS Futures Lab” component of class created a design fiction to start a 
conversation about four plausible scenarios related to de-extinction. They went to the makery to incorporate 3D 
printed artifacts into their design fiction, 2019 

 
 

 
Figure 12 Students in ISAT 131 for the “STS Futures Lab” component of the class created a design fiction to start a 
conversation about ethical issues arising in ad hoc gene editing. This design fiction included a brochure and 
advertisement for a future company, a 3D printed “gene editing gun” and a mobile app, 2019 
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Figure 13 Students in ISAT 131 for the “STS Futures Lab” component of the class created a design fiction to start a 
conversation about ethical issues related to military use of genetic editing. In addition to 3D printed super soldiers 
(which, they noted, did not come in female form), they have a letter from 2050 invoking the Freedom of Information 
Act to request more transparency, and a redacted reply, 2019 

Scenario Analysis Workshops 

All STS Futures Lab members participate in scenario analysis workshops and learn how to 
facilitate scenario analysis workshops. This entails developing a working understanding of how 
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to identify and analyze stakeholders and drivers, how to define drivers into scenario crosses, 
how to analyze scenarios within a scenario cross, and how to facilitate each of these steps in 
interaction in a case in which they are the subject matter expert or in a case in which they are 
engaging with a subject matter expert. A workshop could contain many participants over 
multiple sessions, so learning how to facilitate a scenario analysis workshop also teaches 
students how to design and organize activities for groups of people, lead working sessions, and 
moderate conversation. Lab Objectives E, F, H, I, J 
 

 
Figure 14 Students collaborating on a scenario analysis cross 

Lab Meetings 

Currently, the lab has weekly meetings lasting approximately two hours in which a variety of 
activities take place, including but not limiting to:  

• presenting and workshopping products related to independent research 

• planning Co-Imagining Futures research engagements 

• engaging in collaborative scenario analysis and design fiction production 

• conducting dry runs of research presentations 

• and engaging in work sessions in which individuals and sub-groups are collaborating on 
activities such as working on a publication, developing an Institutional Review Board 
(IRB) protocol for human subjects research, or working on a literature review.  

Lab Objectives: A, B, C, D, E, F, G, H, I, J 

Group Discussion 

Group discussions occur when we are workshopping independent research projects, reflecting 
on readings related to our research and to the lab’s focus on anticipatory governance, and 
developing plans for our collaborative research projects. 
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Figure 15 Lab members discuss how well “science tarot” cards facilitate anticipatory ethical reasoning, 2018 

Presentations 

For both dry runs in preparation to present at conferences as well as to workshop independent 
research, we use a presentation format. In other words, we are always presenting, even when it 
is just to provide an update on our progress-to-date. Presentation is a primary and ongoing 
mode of work and communication in the lab. 

Sub-Group Collaborations and Brainstorming Sessions 

During lab meetings, often we break into smaller groups to collaborate on different aspects of 
the Co-Imagining Futures workshop, to undertake brainstorming sessions, or to workshop our 
independent research projects. These sessions also facilitate an environment in which we are 
learning from each other and developing a community of practice. 
 

 
Figure 16 A collaborative making session, accompanied by an impromptu discussion on the ethics of Smart Cities, 

2019 
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Capstone Meetings 

Many Lab research projects develop into capstone research projects. For example, this year 
STS Futures Lab member Riley Pates began working in the Lab in the Fall 2018 semester. She 
did not enter the lab with a research topic selected, however in consultation with us in the Lab 
she developed a research question on the role of technology in human trafficking. In the Spring 
2019 semester, as part of her work in ISAT 491 she developed this into a capstone project with 
two colleagues. Capstone meetings with her group and with co-Advisor and Lab Faculty Affiliate 
Rod MacDonald occur in the Lab. In another case, STS Futures Lab member Noah Etka 
partnered with an ISAT student who had previously done the STS Futures Lab component as 
part of his ISAT 271 (131) coursework, and together they developed a capstone project with us 
as co-advisors that emerges at the intersection of anticipatory ethics and governance in science 
and technology and science journalism. Lab Objectives: A, B, C, G 
 

 
Figure 17 Noah Etka and Kostas Polyzos present their progress on their Anticipatory Science Journal capstone 
project, 2019 

Co-Imagining Futures Research Engagements 

As previously stated, this research project entails inviting guest experts to join the Lab for 
collaborative scenario analysis and design fiction interrogating plausible future trajectories 
related to the guest’s area of expertise. Each engagement includes a co-located half-day 
interaction that includes an interview with York and Conley followed by the scenario analysis 
and design fiction session with full Lab participation, all recorded on video with the assistance of 
Innovation Services staff. The video enables more detailed analysis of the interaction and will be 
edited for a YouTube channel to facilitate public engagement with this expert interaction and the 
STS Futures Lab. In Spring 2019, the Lab conducted two Co-Imagining Futures events. York 
and Conley have already received expressions of interest to participate in a Co-Imagining 
Futures event from multiple faculty across campus, from CISE, SIS, and even the JMU 
Libraries. We envision these engagements to continue for several years, expanding to include 
more faculty from diverse disciplines on campus but also eventually to include experts--both 
academic and outside academia--who are not affiliated with JMU. This research engagement 
therefore has the added benefit of publicizing the STS Futures Lab, the School of Integrated 
Sciences, the College of Integrated Science and Engineering, and, we hope, James Madison 
University. We would like to host these engagements in the STS Futures Lab. This would not 
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only further highlight the Lab and SIS, but also would help to set the tone and communicate 
relevant information about our methods to invited guest experts. To date, due to the limitations 
of being in a shared space, we have held these events at Rose Library. Lab Objectives: C, D, E, 
F, H, I, J 
 

 
Figure 18 A Co-Imagining Futures engagement with Dr. Henriksen, 2019 

Virtual Reality and Augmented Reality Research 

With the CISE Faculty Development Grant 2018-2019, we have purchased new equipment to 
facilitate research on the development and use of VR and AR in design fiction for both teaching 
and for public engagement. Lab Objectives: F, I, J 
 

 
Figure 19 STS Futures Lab member Sam Kodua checking out virtual reality, 2019  
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Conclusion 
It has been one of the most satisfying developments in our careers to establish the STS Futures 
Lab. Together, we have envisioned an exciting and innovative way to integrate social contexts 
into the STEM curriculum, to develop students’ moral imaginations, and to blend our research 
and our teaching. We have been thrilled that in the first year in which we have had space and a 
cohort of students, we have already achieved two publications with our students (the second of 
which is collaboratively authored by all members of the lab and was peer reviewed), we have 
received the 2018 Excellence in Teaching and Learning with Technology award, a CISE faculty 
development award, and now a pending National Science Foundation grant to support the 
development of a national workshop on STS as Critical Pedagogy to be hosted at James 
Madison University in the summer of 2020 (we have received official notification that it has been 
recommended funding and is now in Pending status). Additionally, we have co-presented with 
our students at national conferences, and this summer will co-present with two of our students 
at an international workshop in Helsinki. We have seven students who have been accepted to 
present at the national 4S conference in New Orleans in September based on their research in 
the STS Futures Lab, and we have already secured a waiver for their registration fee. Pending 
funding, we look forward to bringing this group to New Orleans in the fall.  
 
We appreciate the strong support we have received from our colleagues, our program director, 
our AUH, and our dean, and we look forward to continuing to forge inter-program, inter-
departmental, and inter-institutional collaborations and partnerships.  
 

 
Figure 20 Receiving the 2018 Excellence in Teaching and Learning With Technology award, 2018  
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Appendix A: Publications  
 
Emily York, Shannon N. Conley, Anne Henriksen, Dorothy Caserta, Noah Etka, Nolan 

Harrington, Meghan Jennings, Samuel Kodua, Riley Pates, Zachary Sevinson, Elizabeth Terry, 

Karla Vargas. "Co-Imagining the Futures of Implementation Precision Medicine Using Scenario 

Analysis and Design Fiction.” OMICS: A Journal Of Integrative Biology. 2019 (in press) 

 
Emily York, Shannon N. Conley, and Samuel Kodua. 2019. “The STS Futures Lab at James 
Madison University: Integrating Design Fiction, Experimental Pedagogy, and Anticipatory 
Research into STEM Education and Outreach.” In Circe Magazine, edited by Gillian Judson and 
Jailson Lima, STEAM edition, 81–86. Centre for Imagination in Research, Culture & Education. 
Simon Fraser University. 
 
Shannon N. Conley. “An Age of Frankenstein: Monstrous Motifs, Imaginative Capacities, and 

Assisted Reproductive Technologies.” Science Fiction Studies 45, no. 2 (2018): 244-59. 

doi:10.5621/sciefictstud.45.2.0244. 

 

Emily York. “Doing STS in STEM Spaces: Experiments in Critical Participation.” Engineering 

Studies (2018): 1–19. Web. 

Publications In Progress 

Shannon N. Conley, Emily York, Nolan Harrington, Zachary Sevinson. “Foresight Practices for 
Cutting-edge Gene Editing and Omics Technologies: Cultivating Critical Analysis Methodologies 
with Scenario Analysis, Design Fiction, and Anticipatory Reasoning for Students, Scientists, and 
Policymakers.” To be submitted to Omics: A Journal of Integrative Biology.  
 
Shannon N. Conley, Emily York, Chase Collins. “Critically Interrogating Autonomous Vehicle 
Futures: Scenario Analysis, Design Fiction, and Ethical Reasoning in STS Pedagogy.” To be 
submitted to Journal of Responsible Innovation. 
 
Emily York, Ahmad Salman. “Privacy in a Connected World Integrating Ethical Reasoning into 
an Applied Science Curriculum Through Holistic Problem Solving.” To be submitted to Teaching 
Ethics. 
 
Emily York, Shannon N. Conley. “Scenario Analysis and Design Fiction: An Approach for 
Engaging Students in Anticipatory Ethical Reasoning.” To be submitted to Science and 
Engineering Ethics. 

Appendix B: Presentations 

Upcoming Presentations 

Shannon N. Conley and Emily York (panelists). “What Robots of the Future Can Do / The 
Driverless Revolution.” Escape Velocity 2019. Museum of Science Fiction. May 2019. 
 

https://doi.org/10.1080/19378629.2018.1447576
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Emily York. “Le Guin in STEM Pedagogies: Bridging Science and Literature to Engage 
Undergraduate STEM Students in Critically Interrogating Plausible Futures.” Legacies of Ursula 
K. Le Guin. Paris. June 2019. 
 
Emily York, “Ecology, Difference, and Boundary-Crossing.” ASLE 2019 Conference Paradise on 
Fire. UC Davis. July 2019. 
 
Shannon N. Conley, Emily York, Samuel Kodua. “Cultivating Interdisciplinary Trading Zones 
and Building Interactional Expertise: An Experiment in Co-Imagining Socio-Technical Futures 
With Contributory Experts.” Seeshop Workshop. Helsinki. July 2019. 
 
Shannon N. Conley, Emily York, Nolan Harrington. “Negotiating Expertise, Trust, and Identity in 
a European Union, Catholic, Island Nation: A Case Study in the Governance of Assisted 
Reproductive Technology in Malta.” Seeshop Workshop. Helsinki. July 2019. 
 
Emily York, Shannon N. Conley. “Innovating STS Through the STS Futures Lab.” 4S 2019 
Meeting. New Orleans. 
 
Emily York, Shannon N. Conley, Marisa Brandt (Panel Organizers). “STS As Critical Pedagogy” 
Panel. 4S 2019 Meeting. New Orleans. 

Past Presentations 

Emily York, Shannon N. Conley. “Envisioning Futures Across Disciplines.” Institute for Visual 
Studies colloquium, James Madison University. March 2019. 
 
Shannon N. Conley, Emily York, Daisy Brenneman, Linda Thomas. “Imagining the Future of the 
College Campus: Considering Accessibility, Inclusion, and Justice using Design Fiction, 
Scenario Analysis, and Disciplinary Humility.” Diversity Conference, James Madison University. 
March 2019. 
 
Shannon N. Conley, Chase Collins, Emily York, Charles Boyd. “Anticipating Autonomous 
Vehicles.” Society for the Study of New and Emerging Technologies. Phoenix. 2017.  
 
Chase Collins, Charles Boyd, Emily York, Shannon N. Conley. “Autonomous Vehicles as a 
Form of Life.” Society for the Social Studies of Science. Boston. 2017. 

Guest Lectures 

Shannon N. Conley, Emily York, Jesse Palefsky. “Anticipating Autonomous Vehicles.” Online 
guest lecture for Computer Information Systems course with Dr. Sarah Cheverton. March, 2019. 
 
Emily York, Shannon N. Conley, Chase Collins, Charles Boyd. “Ethical Dimensions of 
Autonomous Vehicles.” Guest lecture for Computer Information Systems course with Dr. Sarah 
Cheverton. Spring, 2018. 
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Appendix C: Grants 

External Funding 

National Science Foundation. $25,000, Funding Recommended, Pending. “STS As Critical 
Pedagogy” workshop to be hosted at James Madison University in 2020. Officially 
recommended for funding. 

Internal Funding 

CISE Faculty Development Grant. 2019. $4,500. 2019. 
 
CISE Faculty Mini-Grants. 2019. ~$1000 
 
ACT Grant. 2017-18. ~$2500. 

Appendix D: Current Research Projects 

PI-Led Projects 

Facilitating Ethical Reasoning In Undergraduate STEM Contexts: 
Responsible Innovation and Emerging Technologies 

The notion of “responsible innovation” (RI) frequently appears within academic and popular 
writings regarding the development of new and emerging technologies. Although the term is 
often deployed as a “buzzword” in various contexts, whether regarding the development of 
autonomous vehicles or genetically modified organisms, it is difficult to find a consistent and 
thorough definition of the term, and few scholars have attempted to methodically think through 
and write extensively on the topic. This project aims to develop a comprehensive literature 
review regarding the use of the term “responsible innovation” in scientific and engineering 
research, as well as social science and humanities literatures. We ask: In what ways has the 
term been deployed? In what contexts?  Are there any overarching themes that can be 
identified across diverse literatures and contexts? 
 
In tandem with the development of a scholarly review on use of the term responsible innovation 
within the literature, we also ask the question of what does it mean to be a responsible 
innovator?  How can engagement with questions of responsibility, ethics, and social contexts 
more broadly be integrated into STEM pedagogies? We are particularly interested in examining 
student self-generated definitions of responsible innovation, within the STEM classroom context, 
and also in hands-on technical undergraduate capstone projects. Our methods for engaging 
these questions include the use of science fiction as well as a range of hands-on activities in 
undergraduate classes and research projects. 

Co-Imagining Futures 

This research study has four interrelated purposes, all broadly related to producing knowledge 
that supports the anticipatory governance of emerging technologies. This study builds on work 



STS Futures Lab Space Proposal  York and Conley, 2019 

32 

in Science and Technology Studies that embraces modes of knowledge production that emerge 
through critical participation and collaborative engagement with the subjects of ethnographic 
research. Specifically, we propose to incorporate techniques of collaborative imagination into 
our ethnographic engagements with subjects in academia, industry, and government who are 
engaged in technology research and development. Thus, in addition to (and often as a part of) 
semi-structured interviews and observation, we work with our subjects to co-create scenario 
analyses and design fictions that interrogate potential futures that may emerge from their R&D 
work.  
 
The “Co-Imagining Futures” research project deploys an experimental approach for engaging 
with contributory experts to collaboratively imagine and interrogate plausible futures stemming 
from their research. Designed to build interactional expertise (Collins and Evans, 2007) to 
facilitate anticipatory governance (Barben, Fisher, Selin, Cynthia, Guston, 2019), we conduct 
auto-ethnographic analysis of the trading zones (Conley, Foley, Gorman, Denham, and 
Coleman, 2017) that emerge in these experimental collaborations in which we co-produce 
knowledge with our interlocutors. Scenario analysis is a method of developing plausible 
scenarios within a specific domain and timeframe through the identification and analysis of 
different stakeholders and drivers (Wade, 2012). Drivers are essentially social, political, 
economic, environmental, technical, legal, and/or ethical factors, events, or trends that might 
plausibly shape a trajectory. Design fiction blends science, design, and science fiction, using 2D 
and/or 3D visual media and narrative (Bleecker, 2009), to provoke critical reflection and 
conversation about how specific future technologies embedded in everyday human practices 
constitute forms of life (Winner, 2004). “Co-Imagining Futures” emerges at the intersection of 
pedagogy, research, and public engagement, strategically aligning these different categories to 
develop interdisciplinary trading zones and cultivate interactional expertise.  
 
First, we invite a contributory expert to join us for a collaborative session. Following a brief 
interview with the faculty Principal Investigators, the STS Futures Lab collaborates with the 
contributory expert on a scenario analysis, extrapolating from the expert’s research and the 
broader factors that are likely to intersect and shape the context in which it will develop. 
Selecting several resulting scenario to serve as the basis of design fiction, the members of the 
lab and the expert collaboratively create and juxtapose media to visualize slices of life -- shifting 
our collective gaze from the focus of the expert’s research today toward a future in which the 
epistemological and ontological results of this research are deeply shaped by and integrated 
into society.  

Examining Virtual Reality and Augmented Reality Tools for Anticipatory 
Ethics Pedagogy and Public Engagement 

(With Dr. Eric Stauffer, Director of Innovation Services, James Madison University) 
In this project, we are experimenting with the use of 360 video, Virtual Reality, and Augmented 
Reality technologies to take design fiction on the road, including using it as a research strategy 
to work with scientists and engineers to collaboratively imagine the future implications of their 
work, and as a public engagement strategy for involving citizens near and far in critically 
interrogating plausible futures. We are additionally assessing its use in education and 
developing strategies for integrating these tools into the classroom. 
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Figure 21 Checking out virtual reality technologies at JMU’s Rose Library, from left to right: Dr. Eric Stauffer, Dr. 
Emily York, Dr. Shannon N. Conley, STS Futures Lab student Sam Kodua, 2018.  

Expertise in a “Post Truth” World 

In an increasingly interconnected and globalized world, national borders become blurred as 
destabilizing forces such as climate change, cyber crime, population explosions, refugee crises, 
decaying infrastructures and many other issues challenge the resilience of existing intuitions.  
Who can authoritatively speak to these risks, many of which transcend traditional boundaries, 
such as the nation state, academic disciplines, and others? There is a pressing need for experts 
to play a role as international, national, and local institutions struggle to adapt to these wicked 
problems. Yet, with populist ideologies on the rise in United States and elsewhere, there exists 
increased skepticism regarding the role that experts and institutions have to play, and distrust in 
their authority. 
 
A primary theme of this research area is making sense of the emerging tension between experts 
and the public. What is, and what should be, the role of experts and institutions, as societies 
grapple with emerging and unprecedented crises? How are scientific and legal experts and 
institutions participating in and shaping national conversations around emerging threats? What 
is the proper role of expertise in a democracy? What does the future of expertise within 
democracies look like? 

The Future of Holistic Problem Solving 

For several decades, there has been a growing awareness that educating citizens who can 
successfully meet pressing global challenges requires something more than a traditional 
discipline-centric education. Degree programs aspiring to address this need have appeared 
using descriptors such as “interdisciplinary,” “multi-disciplinary,” “integrated,” “systems-oriented”, 
“socio-technical,” and others, but are often piece together existing courses and place the burden 
of integration on students. Employers are now calling for “T-shaped” professionals that embody 
boundary-spanning characteristics.  The capital letter “T” serves as a metaphor for an individual 
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that possesses both breadth and depth of knowledge and skill.  The top, or horizontal part, of 
the T represents a breadth of expertise, while the stem, or vertical, part represents a depth of 
expertise and skill in a specific field or domain (Conley et al. 2017).  But the question remains: 
How to cultivate these integrated, or “T-shaped,” skillsets within an undergraduate context? 

Anticipatory Governance and Emerging Technologies: Negotiating Socio-

technical Contracts 

The anticipatory governance framework argues that broad based capacities for the governance 
of new and emerging technologies need to be cultivated, so that society can “build its muscles” 
and proactively grapple with the implications of new technologies. Anticipatory governance 
maintains that it is possible to productively and actively engage with new science and 
technology, as it is being built, and therefore shape the resultant trajectories and the modes by 
which they become reified in society in particular ways. This project presents a counter- 
perspective to the law lag and technological somnambulism arguments, two models that 
maintain that society’s efforts to govern technology are perennially lagging behind the speed at 
which technology develops. Utilizing case studies in the governance of assisted reproductive 
technologies, we argue that the relationship between technology and society is more complex 
than the pacing problem and technological somnambulism frame it to be, that rather than there 
being a vacuum or a disconnect in the space between the law and technology, there exist 
anticipatory capacities for proactively thinking through the governance of new and emerging 
technologies. This work interprets this relationship not as a case of the tortoise and the hare, 
with society, ethics, and policy constantly racing to catch up with society, but instead as an 
ongoing and evolving process, in which active negotiations of socio-technical contracts are 
occurring on a continuing basis. 

Science Fiction and Pedagogy: A Case Study in Frankenstein and 

Responsible Innovation 

This project utilizes the tools of anticipatory governance and applies them to Mary Shelley’s 
Frankenstein (1818) as an undergraduate STEM case study focused on responsible innovation.  
Within this project, we ask the question of what does it mean to be a responsible innovator? 
How can engagement with questions of responsibility, ethics, and social contexts more broadly 
be integrated into STEM pedagogies? We are particularly interested in examining student self-
generated definitions of responsible innovation within the STEM classroom context. Our primary 
research question centers around how, if at all, reading Frankenstein influences student 
perceptions of responsible innovation. The 2018 bicentennial of the novel’s publication provides 
an opportunity for students to reflect on what it means to be a “responsible innovator” and an 
ethical practitioner, both historically and in the present day. We have developed a pre/post 
worksheet that also serves as an assessment instrument in order to understand the 
effectiveness of Frankenstein as a pedagogical intervention in stimulating student thinking 
around what it means to be a responsible innovator. We conducted qualitative data analysis on 
student pre/post definitions of the term responsible innovation. Initial analysis of the pilot data 
indicates that Frankenstein can be a useful tool for stimulating and enhancing reflection on 
responsible innovation in the classroom setting.  
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Additional Collaborations 

Imagining the Future of the College Campus: Considering Accessibility, Inclusion, and 
Justice, Using Design Fiction, Scenario Analysis, and Disciplinary Humility 

A Presentation at the Diversity Conference, JMU, Spring 2019 with colleagues Dr. Daisy 
Brenneman from Justice Studies and Dr. Linda Thomas from the School of Integrated Sciences 

This interactive session modelled a reflexive approach to multidisciplinary collaboration and 
engagement in light of themes of access, inclusion, and feminist perspectives on justice. In the 
first phase, we asked: How can we imagine the future of the college campus in ways that 
foreground issues of accessibility, inclusion, and justice, using two tools that we have been 
developing to critically interrogate plausible futures--scenario analysis and design fiction? In the 
second phase, we asked: How can we rethink and re-evaluate our tools and methods--that is, 
scenario analysis and design fiction--through the lenses of accessibility, inclusion, and feminist 
perspective on justice? 

Privacy In A Connected World: Socio-Technical Integration in STEM Pedagogy 

A Research Project with Colleague Dr. Ahmad Salman from the School of Integrated Sciences 

This research project assesses the effectiveness of different strategies for collaborating, 
analyzing, and teaching socio-technical integration, or the integration of social and technical 
aspects of a system. Focused on the broad topic of privacy, we primarily focus on pedagogical 
strategies that we are employing in the classroom together to ask: how can we effectively 
engage students in integrating the social and technical dimensions of privacy in the context of 
Internet of Things (IoT) networks? In doing this, we will also be examining strategies for 
collaborative teaching and cross-disciplinary collaboration in assessing privacy questions. 

Student-Led Projects 

Students identify and develop their own research projects as part of their participation in the 
STS Futures Lab. Sometimes these initial research projects turn into senior capstone projects. 
Students learn how to frame a research question, write an abstract, write a literature review, 
submit an IRB protocol if there is human subjects research, and present their research at a 
conference. Research projects that are developed in the Lab primarily examine the social 
contexts of socio-technical phenomena. This spring, STS Futures Lab students Sydney Van 
Nostrand, Meghan Jennings, Nolan Harrington, Samuel Kodua, Riley Pates, Dorothy Caserta, 
and Raven Brubach had their papers accepted to present at the annual Society for the Social 
Studies of Science (4S) meeting in New Orleans in September, 2019. Pending sufficient 
funding, we will take them to New Orleans. Additionally, Nolan Harrington and Samuel Kodua 
have received external funding and internal funding to support their travel to Helsinki to co-
present with us at the Seeshop workshop. 
 
Lab Objectives A, B, C, G, I. 

A Case Study On Sustainable Energy Transitions In Virginia Appalachia 

Students: Sydney Van Nostrand, Meghan Jennings 
Sydney and Meghan have submitted a protocol to the IRB, and have been accepted to present 
their research at the annual Social Studies of Science conference in New Orleans in 



STS Futures Lab Space Proposal  York and Conley, 2019 

36 

September. They have received a waived registration, and have applied for a travel stipend. 
They will be working through the summer to conduct research and prepare for their 
presentation.  
 
Student Abstract: With climate change pressing and the coal industry in decline, tensions in 
Virginia around the transition from fossil fuel use to renewable forms of energy are rising. In this 
case study we focus on these tensions and competing narratives particularly between rural 
communities that depend on the coal industry and policymakers and stakeholders advocating 
renewable energy. Coal mining in Virginia is primarily located in the southwestern region of the 
state. This region is part of the Appalachian Mountain chain, which has been a main source of 
coal in the United States. Rural communities in this region have largely depended on the coal 
mining industry to sustain their economy for generations. Yet, recently the Virginia State 
Government has proposed to transition to multiple forms of renewable energy, including plans 
for making a complete transition in the next fifteen years. It has been noted in these policies that 
people in rural Appalachian communities will need assistance in finding work. However, these 
plans fail to address how such assistance will be provided. This disconnect between big ideas 
and real action, as well as the conflict between coal mining communities and renewable energy 
policies, has contributed to the stand-still regarding sustainable energy transitions in Virginia. As 
undergraduate students in an interdisciplinary applied science program participating in a 
Science, Technology, and Society lab with STS faculty, in this work-in-progress we highlight the 
interplay of social and technical dimensions in these competing narratives, while attending to 
power dynamics and questions about voice and representation in Virginia. 
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Reproductive Technologies in an International Context 

Student: Nolan Harrington 
 

 
Figure 22 Freshman Nolan Harrington presents his poster at the Honors Symposium at JMU, 2018 

 
Student Abstract: This undergraduate research presentation utilizes tools and perspectives from 
STS, history, and the social sciences in order to deconstruct the dichotomy between scientific 
and religious paradigms within the small island country of Malta, specifically exploring these 
dynamics in the context of public discourse and policymaking regarding emerging reproductive 
technologies. Malta, a predominantly Catholic European Union nation of approximately 500,000 
people, is undergoing rapid political, social, and economic changes. Exploring the governance 
of reproductive technologies, specifically surrogacy and embryo freezing policy in Malta, 
provides a case study for the investigation of the coproduction and blurring of religious and 
technological paradigms. The Maltese must navigate their identity as “European”/EU members, 
an identity that pushes the country in a progressive, left-leaning direction, and its identity as a 
small, conservative Catholic island, which prides itself in religious tradition, history, and 
conservative values. The ebb and flow of these multiple Maltese identities brings the 
relationship between science and religion into sharp focus, as a diverse array of voices 
speaking as an authority on the topic of reproductive technologies emerge from religious, 
scientific, and policy communities. The discourse generated by these figures demonstrates that 
scientific and religious paradigms become blurred in this context. The multiple lenses of this 
issue provide a prominent example of complex conversations that occur between the sciences 
and religion. The presentation will demonstrate that science and religion cannot be neatly and 
dichotomously blackboxed by analyzing the positions, dialogues, and artifacts produced by key 
religious, scientific, and political figures in Malta. 
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Fore[e]thought: An Anticipatory Magazine (A Capstone Project) 

Students: Noah Etka, Kostas Polyzos 
Student Abstract: With the rise of more easily accessible information, the relationship between 
the public, journalists and scientists is increasingly complex and dynamic.  Analyzing this 
relationship is vital in understanding how science media influences policy, public perception, 
and the future. We plan to create an anticipatory science magazine which addresses this 
complex relationship and builds on what other science media sources are doing right. Through a 
review of this relationship and developing an understanding of what successful science 
communication consists of, we intend to produce an online publication that provides a Science, 
Technology, and Society (STS) perspective on nascent developments in science in a way that 
the general public can easily, actively and creatively engage with. Specific methods taken in the 
creation of the magazine will include, but aren't limited to: expert interviews, photography, 
creative design fiction, scenario diagrams, citizen science, questions from the general public, 
and our own insights.  

Humor As a Topic of Discourse in STS 

Student: Noah Etka 
Student Abstract: In 2001, Bloom’s Taxonomy was revised and placed the ability to create over 
the ability to evaluate. Now, the ability to synthesize known information with the intention of 
forming new ideas is considered the highest form of understanding. This paper will argue that 
humor is the most overlooked metric for denoting expertise and that an ability to implement 
humor in the study of STS is essential for acquiring said expertise. We as scientists should learn 
a few lessons from comedians. Comedians utilize storytelling tools, like callbacks to previous 
jokes, to keep an audience engaged and thinking about an entire set, rather than just the end. 
This is precisely why comedians often make their last joke a callback to one of the first few 
jokes. Not only does this boost retention, but it also makes the audience feel like they’ve heard 
an inside joke that’s just for them, thus increasing the amount of ethos they view a comedian 
with. Like comedians, scientists need an ability to communicate complex situations and topics to 
vastly different audiences, however, as scientists, our purpose is not to make jokes, and we 
need to make sure that using humour to enhance our expertise does not make STS a laughing 
matter. By utilising humor we can enhance our retention of information and increase our ability 
to share that information with those who study STS, as well as those who don’t, as long as we 
don’t destroy the entire institution of science along the way. 

Driven by the Data: A Scenario Analysis Approach for Autonomous 
Vehicles 

Student: Sam Kodua 
Student Abstract: The burgeoning field of autonomous vehicle systems have promoted 
promises of innovation in transportation and mobility. Vehicles with increasing levels of 
connectivity and automation are rapidly developed and pushed to the market each year. As 
vehicles continue to integrate autonomous technologies, it becomes necessary to critically 
interrogate the implications of the prodigious amount of data that such systems collect and 
analyze as they operate. Thus, as it is evident, the deployment of autonomous vehicles is 
inevitable and will raise concerns about surveillance, data security, and privacy. This paper 
investigates the vulnerabilities of autonomous vehicle systems and aims to examine the future 
of data security in a world where autonomous vehicles are a commonplace artifact of society. 
The paper explores such futures through a scenario analysis framework, in which plausible 
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future scenarios are developed and anticipatory governance can b e implemented to address 
issues within each scenario. 

Sex Trafficking and Prevention: Rendering the Invisible Visible Along 

Virginia’s Rt 81 

Student: Riley Pates 
Student Abstract: Route 81 literally passes through my college campus, and according to law 
enforcement data it is estimated that 1 in every 20 18-wheeler trucks on 81 is carrying a victim 
of human trafficking. I can see the trucks, but the victims of human trafficking inside remain 
invisible. How can we make them visible? How can we make their trauma knowable? And how 
can we do so in ways that also protect them from unwanted visibility and knowability? As an 
undergraduate student in an applied STEM major conducting research in an STS lab, my 
research examines a range of social and technical approaches to addressing this. Truck stops 
and gas stations along these major highways are some of the most popular places for traffickers 
to lure their victims. However, even with this common knowledge of the risk of truck stops and 
gas stations, it is currently not required to have any advertisements, nor the Human Trafficking 
Hotline number posted at any of these locations. Could this policy approach make human 
trafficking on 81 visible? Another resource that could be utilized to detect these hidden victims is 
thermal imaging at truck weigh stations. Could this technological approach complement other 
law enforcement data to make the level of human trafficking on 81 knowable? Many resources, 
no matter how small, can be utilized along these major routes to intervene and start a 
conversation about human trafficking that is happening right here, right now—rendering the 
invisible visible. 

Disentangling Categories of ‘Manmade’ and ‘Natural’ in Landscaping 

Students: Dorothy Caserta and Raven Brubach 
Student Abstract: This undergraduate presentation investigates the utilization of controlled 
growing environments and sustainable growing systems in light of changing notions regarding 
relationships between humans and nature. The presentation interrogates the notion of “nature” 
in light of recent pushes to bring natural features back into urban environments. Yet, in a very 
real sense, these natural features must be manufactured as they are integrated into unnatural 
environments. Such installments, which seek to bring nature back to the manufactured urban 
environment, challenge categories such as natural and unnatural, urban and wild, and 
manufactured and organic. In particular, the presentation analyzes and interrogates these 
notions using the examples of vertical farming and natural swimming pools. We present our 
analysis of two empirical examples in which distinctions and blurrings of natural/controlled/and 
manufactured are being made in real-time. We introduce two case studies, one in developing a 
natural swimming pool as part of an undergraduate capstone project, and the other focused on 
using gray water for vertical farming initiatives. In particular, we employ an auto-ethnographic 
approach to analyze the ways in which our teams delineate boundaries between the natural and 
“man” made. We chronicle the experiences of the capstone teams as they engage in a process 
of boundary making - we analyze the teams’ dialogues as they struggle with distinguishing what 
makes a natural swimming pool different from a “normal” swimming pool, what distinguishes 
vertical farming initiatives from traditional farming, as the distinction between natural and 
manufactured becomes increasingly blurry.  
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Virtual/Augmented Reality: A Teaching Tool in Education (A Capstone 
Project) 

Student: David Hoke 
Abstract: With the idea of this project bringing VR/AR into light as a teaching tool, the primary 
focus will be utilizing it to test the effectiveness in a classroom setting. The project will consist of 
designing a lesson or lecture for use in an ISAT course at JMU, but through the use of VR 
rather than a traditional classroom setting. The application to be used will be EngageVR, a tool 
for creating virtual lessons and environments capable of immersing both the instructor and the 
student with the material. EngageVR allows for 3D object manipulation and integration with a 
computer for Microsoft Office/website use. The program can hold a capacity for up to 40 users, 
and is applicable to both HMD-only and 6DOF users. The aim of this project will be to test the 
effectiveness of learning through the use of VR in a setting identical to that of a classroom. This 
will require learning how to operate the HMD’s and application(s) involved, as well as IRB 
training for in-class teaching. Once the training and design of the lecture/lesson has been done, 
a series of dates will be set to conduct the lecture/lesson to a classroom to conduct research on 
how the students react to such experiences. The end-goal will be a deliverable containing a 
thoughtful analysis and conclusion to the project.  

Appendix E: Courses 

Existing 

ISAT 480 STS Futures Lab I, II, III, IV 

Students participating in the STS Futures Lab as lab members enroll in ISAT 480 STS Futures 
Lab I, II, III, or IV, allowing them to enroll for more than one semester should they wish to 
continue their lab engagement. We cap this at approximately 10 students total per semester to 
ensure close mentorship and full student participation in research. 

ISAT 271 Technology Science, and Society 

The STS Futures Lab hosts a lab component for ISAT 271 correlating with the Ethical 
Reasoning module and learning objective. The specific characteristics of this lab component 
depend in part on space considerations, as previously described. Individual faculty may choose 
not to integrate this lab component. 

ISAT 171 Governance of Socio-Technical Systems 

The STS Futures Lab has developed different tools and approaches for integrating scenario 
analysis into course work as a method of anticipatory governance. Individual faculty may 
choose not to integrate scenario analysis into this course. 

ISAT 390-391 Holistic Problem Solving Workshop (Privacy in a Connected 
World) 

The STS Futures Lab has developed different tools and approaches for integrating scenario 
analysis into course work as a method of anticipatory governance. Individual faculty may 
choose not to integrate scenario analysis into this course. 
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ISAT 491-492 Capstone Sequence 

Some STS Futures Lab students turn their lab research project into a capstone project, and 
some students in turn join the lab through their interest in a capstone project that fits the lab’s 
social context and anticipatory governance approach. 

To Be Proposed  

GenEd 300 Critical Thinking Course with 3D Printing 

York: A critical thinking course that uses design fiction with 3D printing to introduce junior 
transfer students to critical thinking as a creative, hands-on mode of engagement. 

Science Fiction with 3D Printing 

Conley: The course would draw from works of science fiction (both written and film/TV) and 
academic work in futures studies as a means of engaging students in considering what it means 
to be a “responsible innovator.” Students would learn about science fiction prototyping in the 
course, which is using the creative arts to extrapolate trends and envision emerging 
technologies within plausible futures. Typically, science fiction prototypes take the form of a 
short written story, but in this course, I would assign students to develop 3D printed artifacts and 
craft stories around them. In juxtaposing the 3D artifact against the written stories, students 
would engage in a process of interrogating the broader social, ethical, and political implications 
of their future worlds. 

Global Science, Technology, and Society (a 400-level elective cross-listed 

with ISAT, GS, and IA) 

An upper division social contexts elective that examines transnational and postcolonial STS 
theories and methods focused on international dimensions and globalization. 

Science in a Post-Truth Era (a 400-level ISAT elective) 

An upper division social contexts elective that examines the status of facts, the politics of 
knowledge production, and the role of science in the public arena in the current moment. 
 

 

  



STS Futures Lab Space Proposal  York and Conley, 2019 

42 

References 

Barben, Daniel, Erik Fisher, Cynthia Selin, and D Guston. 2003. “Anticipatory Governance of 
Nanotechnology: Foresight, Engagement, and Integration.” In The Handbook of Science 
and Technology Studies, edited by E. Hackett, M. Lynch, and J. Wajcman, 3rd Editio, 979–
1000. Cambridge, MA: MIT Press. 

Bleecker, Julian. 2009. “Design Fiction: A Short Essay on Design, Science, Fact and Fiction.” 

Collins, H M, and Robert Evans. 2007. Rethinking Expertise. Chicago: University of Chicago 
Press. http://www.loc.gov/catdir/toc/ecip0720/2007022671.html. 

Conley, Shannon Nicole, Rider W. Foley, Michael E. Gorman, Jessica Denham, and Kevin 
Coleman. 2017. “Acquisition of T-Shaped Expertise: An Exploratory Study.” Social 
Epistemology 31 (2). Routledge: 165–83. doi:10.1080/02691728.2016.1249435. 

Johnson, Deborah. 2011. “Software Agents, Anticipatory Ethics, and Accountability.” In The 
Growing Gap Between Emerging Technologies and Legal-Ethical Oversight, edited by G.E. 
et al. Merchant, The Intern. doi:10.1007/978-94-007-1356-7_5, C _. 

Johnson, Mark. 1993. Moral Imagination: Implications of Cognitive Science for Ethics. Vol. 105. 
University of Chicago Press. 

Owen, Richard, Jack Stilgoe, Phil Macnaghten, Mike Gorman, Erik Fisher, and David Guston. 
2013. “A Framework for Responsible Innovation.” In Responsible Innovation : Managing 
the Responsible Emergence of Science and Innovation in Society, edited by Richard 
Owen, J R Bessant, and Maggy Heintz, 27–50. Chichester, West Sussex: John Wiley & 
Sons Inc. 

Wade, Woody. 2012. Scenario Planning: A Field Guide to the Future. Hoboken: John Wiley & 
Sons, Incorporated. 

York, Emily. 2018. “Doing STS in STEM Spaces: Experiments in Critical Participation.” 
Engineering Studies, March. Routledge, 1–19. doi:10.1080/19378629.2018.1447576. 

York, Emily, Shannon N. Conley, Anne Henriksen, Dorothy Caserta, Noah Etka, Nolan 
Harrington, Meghan Jennings, et al. n.d. “Co-Imagining the Futures of Implementation 
Precision Medicine Using Scenario Analysis and Design Fiction.”.” OMICS: A Journal of 
Integrative Biology. 

York, Emily, Shannon N. Conley, and Samuel Kodua. 2019. “The STS Futures Lab at James 
Madison University: Integrating Design Fiction, Experimental Pedagogy, and Anticipatory 
Research into STEM Education and Outreach . 2019.” In Circe Magazine, edited by Gillian 
Judson and Jailson Lima, STEAM edit, 81–86. Centre for Imagination in Research, Culture 
& Education. Simon Fraser University. 

 


	Table of Contents
	List of Figures
	Executive Summary
	What is the STS Futures Lab?
	Mission
	A Brief History
	A Timeline
	Key Methods and Concepts
	Scenario Analysis
	Design Fiction
	Anticipatory Ethical Reasoning
	Anticipatory Governance and Responsible Research and Innovation
	Interactional Expertise & Trading Zones


	Learning Outcomes
	STS Futures Lab Learning Objectives
	Fit with BS-ISAT Program Goals

	Space Request and Justification
	A Research Lab
	A Teaching Lab
	A Making Lab
	Space Requirements

	Space Usage Scenarios
	Design Fiction Making
	Scenario Analysis Workshops
	Lab Meetings
	Group Discussion
	Presentations
	Sub-Group Collaborations and Brainstorming Sessions

	Capstone Meetings
	Co-Imagining Futures Research Engagements
	Virtual Reality and Augmented Reality Research

	Conclusion
	Appendix A: Publications
	Publications In Progress

	Appendix B: Presentations
	Upcoming Presentations
	Past Presentations
	Guest Lectures

	Appendix C: Grants
	External Funding
	Internal Funding

	Appendix D: Current Research Projects
	PI-Led Projects
	Facilitating Ethical Reasoning In Undergraduate STEM Contexts: Responsible Innovation and Emerging Technologies
	Co-Imagining Futures
	Examining Virtual Reality and Augmented Reality Tools for Anticipatory Ethics Pedagogy and Public Engagement
	Expertise in a “Post Truth” World
	The Future of Holistic Problem Solving
	Anticipatory Governance and Emerging Technologies: Negotiating Socio-technical Contracts
	Science Fiction and Pedagogy: A Case Study in Frankenstein and Responsible Innovation
	Additional Collaborations
	Imagining the Future of the College Campus: Considering Accessibility, Inclusion, and Justice, Using Design Fiction, Scenario Analysis, and Disciplinary Humility
	A Presentation at the Diversity Conference, JMU, Spring 2019 with colleagues Dr. Daisy Brenneman from Justice Studies and Dr. Linda Thomas from the School of Integrated Sciences

	Privacy In A Connected World: Socio-Technical Integration in STEM Pedagogy
	A Research Project with Colleague Dr. Ahmad Salman from the School of Integrated Sciences



	Student-Led Projects
	A Case Study On Sustainable Energy Transitions In Virginia Appalachia
	Reproductive Technologies in an International Context
	Fore[e]thought: An Anticipatory Magazine (A Capstone Project)
	Humor As a Topic of Discourse in STS
	Driven by the Data: A Scenario Analysis Approach for Autonomous Vehicles
	Sex Trafficking and Prevention: Rendering the Invisible Visible Along Virginia’s Rt 81
	Disentangling Categories of ‘Manmade’ and ‘Natural’ in Landscaping
	Virtual/Augmented Reality: A Teaching Tool in Education (A Capstone Project)


	Appendix E: Courses
	Existing
	ISAT 480 STS Futures Lab I, II, III, IV
	ISAT 271 Technology Science, and Society
	ISAT 171 Governance of Socio-Technical Systems
	ISAT 390-391 Holistic Problem Solving Workshop (Privacy in a Connected World)
	ISAT 491-492 Capstone Sequence

	To Be Proposed
	GenEd 300 Critical Thinking Course with 3D Printing
	Science Fiction with 3D Printing
	Global Science, Technology, and Society (a 400-level elective cross-listed with ISAT, GS, and IA)
	Science in a Post-Truth Era (a 400-level ISAT elective)


	References

