Journal Pre-proof

Computers
Education

Design fictions for learning: A method for supporting students in reflecting on
technology in Human-Computer Interaction courses

Amon Rapp
PII: S0360-1315(19)30278-7
DOI: https://doi.org/10.1016/j.compedu.2019.103725

Reference: CAE 103725

To appearin:  Computers & Education

Received Date: 22 January 2019
Revised Date: 25 September 2019
Accepted Date: 3 October 2019

Please cite this article as: Rapp A., Design fictions for learning: A method for supporting students in
reflecting on technology in Human-Computer Interaction courses, Computers & Education (2019), doi:
https://doi.org/10.1016/j.compedu.2019.103725.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published

in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2019 Published by Elsevier Ltd.



https://doi.org/10.1016/j.compedu.2019.103725
https://doi.org/10.1016/j.compedu.2019.103725

Design Fictionsfor Learning: A Method for Supporting Studentsin Reflecting on Technology

in Human-Computer Interaction courses

Amon Rapp
'University of Torino — Computer Science Departméhso Svizzera, 185 Torino, 10149 ltaly

amon.rapp@gmail.com

Declarations of interest: none

Contact Author: Amon Rapp
University of Torino - Computer Science Departme@tso Svizzera, 185 — 10149 Torino, Italy
Ph. +393462142386 Mail: amon.rapp@gmail.com




Design Fictionsfor Learning: A Method for Supporting Studentsin Reflecting on Technology

in Human-Computer Interaction courses

ABSTRACT

Design fictions describe non-existing prototypeides and services, encouraging reflection on
technology matters. However, until now most offibeonal design work has been carried out
either by “experts” to foster critical thinking Wit the Human-Computer Interaction (HCI)
community, or by user groups to mostly define regaents for creating novel devices. In this
article, we aim to use design fictions as a mefoodupporting students in thinking of the
assumptions and consequences of emerging techaslMye report a multi-year experience in
using fictional design in the context of acadendae@tion to show that such method can be
employed to both teach fundamental elements ohtdolyy design and HCI and, at the same time,
elicit a critical thinking, helping students reflem the ramifications of their creations and thele

as designers. We discuss the methodological intgits, pointing out the opportunities this
method opens as well as its weaknesses. Finallpromose a series of methodological suggestions

addressed to facilitate the use of design fictea “tool for reflection.”
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1 INTRODUCTION

Design fictions have recently received much attemin Human-Computer Interaction (HCI) and
design research. They describe “non-existing” dessend services, created in order to facilitate
reflection on the political and/or social impactsiew technologies (Lindley & Coulton, 2015a;
Lindley & Coulton, 2015b; Blythe et al., 2018). Fetample, this method has been used to increase
awareness of the presuppositions lying behind #s&gd of technologies for behavior change
(Purpura et al., 2011) and self-tracking (Lawsoalet2015). Nonetheless, design fictions have
been commonly developed by “experts,” who bothtegéictional prototypes and commented on
them, to offer a critical point of view to the HE€dmmunity (e.g., Blythe, 2014b; Lindley &
Coulton, 2016). Their capability of generating eetion on relevant technology issues, therefore,
has been circumscribed to the circle of HCI prawtiérs and researchers.

It has been noted, nonetheless, that fictionalggesiight help a broader population think of the
implications of technology (Linehan et al., 201darticipants to the Steampunk subculture, for
instance, use a retrofuturist perspective on Viatosociety to inform a set of material values and
aesthetics (Tanenbaum, Tanenbaum, & Wakkary, 2&&ent attempts showed that different user
groups can be involved in the creation of fictiopadtotypes (e.g., Nagele, Ry6ppy, and Wilde,
2018). However, design fictions’ potentialitiesapfabling individuals to critically think of
technology are not yet fully exploited. We belig¢kat further research is actually in need.

In particular, we think that design fictions cobe helpful in the context of academic education
to teach fundamentals of technology design/HChdeapable, at the same time, of conveying a
critical perspective on the discipline, helpingdstnts reflect on the assumptions and ramifications
of designing technology. This is especially releévarall those contexts in which HCI is taught as
an introductory or a stand-alone course: in suctiexs, due to time constraints, teaching a
complex and multifaceted field as HCI could resula simplistic view of the discipline, whereby
the focus may be on the fundamentals, while leaaayt the ambiguous implications and

responsibilities of developing technologies.



In this paper, we aim to use design fictions awal‘for reflection” in order to support students
in thinking of emerging technologies: design fiasamay help students look beyond the short-term
implications of designing technology, encouragingn to explore its systemic conseqguences,
critical issues, and hidden presuppositions. Imgi@o, students could also acquire some basic
concepts and practices of the design process thralgnds-on activity.

In other words, on the one hand, design fictiong fagor a form of “reflection in action,”
whereby conceptualizations can be embedded iniplaustories and new knowledge may be
developed through insightful debates; on the dtiaed, by creating fictional prototypes students
may familiarize with fundamental elements of tedbgy design, experimenting the same
methodological tools employed during the desigtredl” technologies.

We present a multi-year experience of using deagions in the context of academic education.
Our contribution will be threefold. First, we widhow that design fictions can be used in an
educational context by students with no design/bi@ikground to introduce the design process and
make them critically reflect on technology. Second,will offer the design fictions created by the
students as “knowledge objects,” which may genarate understandings once interpreted by
researchers and practitioners (Bardzell et al.5200hird, we will discuss the methodological
implications of design fictions used in an eduaaiccontext, highlighting their weaknesses and

opportunities, also proposing a series of methagiodd suggestions.

2 BACKGROUND

Over the last ten years, design has been progedgsied to HCI research, in a way that has been
called research through design (Gaver, 2012), igui@sactice that produces artifacts offering a
critical perspective on the present, while suggesditernate futures (Bardzell et al., 2015): imeot
words, rather than creating objects to be commiered this design perspective applies design

techniques to novel issues that may produce newledige (Bardzell et al., 2015). Such a



perspective somehow represents a reaction aghsgtiidency of design to imagine near and
utility-driven futures, without exploring the amhigus long-term implications of technology
(Kuznetsov et al., 2011; Marttila, 2011). On the ¢vand, as Linehan et al. (2014) highlighted, the
envisioning of HCI scholars has been recognizeaftes simplistic and short term; on the other
hand, in design practice there seems to be littestioning of the assumption that technology will
transform our lives into something better.

Despite this trend, a variety of methods have lpgeposed to elicit critical reflections on the
assumptions and ramifications of technology desgiiue sensitive design, for instance, attempts
to bring to light and criticize those values imta@rted with technology design (Friedman et al.,
2006). Instead, critical design aims to reject hbivgs are in contemporary society, and create
designs that embed alternative social, culturahnecal, and economic values (Dunne & Raby,
2001). Reflective design (Sengers et al., 2005pdsfa series of principles that drive researcimers
reimagining the present, by making emerge hiddpedas of everyday experience.

Lately, the HCI community has started exploringidios as tools for supporting reflection. This
attempt has a long history in HCI. Narratives hibgen employed to describe user study findings or
to surface novel prototypes in the form of e.gerseios (Carroll, 1997) or Personas (Pruitt &
Adlin, 2006). In this landscape, design fictiongdéeen considered as a method for raising
matters of concerns about technology and its dewedmt (DiSalvo, 2012), on the basis of the
hypothesis that designs could be fruitfully debageen if they are not concretized in real
prototypes (Blythe, 2014Db). Design fictions mayeo@cted in written stories, comics, movies, and
objects (Blythe, 2004): they recount “fantasy ptgpes” embedded in plausible worlds that may
show utopian or dystopian aspects (Knutz et all320Researchers strived for identifying
guidelines for developing design fictions, definitigssifications (Hales, 2013), models (Lindley &
Coulton, 2014), and toolboxes (Grand & Wiedmer,0However, design fiction is still an “open”
practice (Lindley & Coulton, 2016), in which diverperspectives and enactments can exist side by

side.



In HCI, fictional design has been employed e.gcraate fictive articles (Lindley & Coulton,
2016), presenting studies about imaginary devimespeculate on the adoption of technology
(Lindley et al., 2017); to explore the relationshigetween human and nonhuman citizens in future
“cities of things” (Lupetti et al., 2018); to cread Future IKEA Catalogue for facilitating
cooperation between academic institutions and tndlipartners (Brown et al., 2016); to imagine
future urban environments where 3D virtual modeld physical reality are intertwined seamlessly
(Ylipulli et al., 2016); to surface and assessdhstainability of future information societies
(Pargman et al., 2016); and to envision trackinga#s to engage issues of surveillance and
privacy (Wong et al., 2017).

Unlike other techniques for imagining the futuietibnal design mostly aims to unveil the
presuppositions and ramificationsafrrenttechnologies. This method encourages reflection on
the present, instead of predicting future develagsjavhich is rather the goal of futurologists
(Kahng, 2012). Further, design fictions presenupanties with reference to traditional design
scenarios. First, they allow social matters to letiite design practice (Blythe, 2014a), enabling the
investigation of the ambiguous impacts of technglog society. Second, they give opportunity to
imagine also the non-ordinary facets of “future’jfsupporting creative thinking to a larger extent
than traditional usage scenarios (Grammenos, 20hid, they present “diegetic” prototypes,
namely inserted into a coherent fictive ecosystdrara technology can be accounted for its
systemic consequences (Tanenbamum et al. 2016¢ing so, they often play with dystopian
worlds, which offer a critical gaze that emphasisssies hardly identifiable through common
scenarios (Knutz et al., 2013). On this point, @oukt al. (2017) argued that design fiction is a
“world building” activity: “worlds” may be createtthrough the crafting and sculpting of a
miscellany of different media and forms” (Coultaraé, 2017: 167), expanding design fictions
beyond single texts to multiple components. To dms, Sturdee et al. (2016) built a world in
which it makes sense to use a “Voight Kampff Maehifinspired by the Voight Kampff Test

recounted in “Blade Runner”), by using a softwaegelopment kit, physical prototypes, a comic,



and a crowdfunding video, in order to encouragkecabn on the lack of empathy characterizing
our online communication.

Design fictions have been usually developed bytjtiacers and researchers in order to elicit
reflection among the members of the research conyn{eng., Blythe, 2014b; Blythe et al., 2018;
Lindley & Coulton, 2014; Lindley & Coulton, 2016jdflen et al., 2017; Wong et al., 2017; Lawson
et al., 2015). Nonetheless, in recent years thetipeaof creating design fictions has also spread
outside the narrow circle of “experts”. Prost, Magls, and Tscheligi (2015), for instance, invited
users of eco-feedback technology to collaboraticedate future domestic energy visions, allowing
them to extrapolate current implicit concerns rdgay energy consumption and the environment.
Lyckvi et al. (2018) created fictional designs tmagine future technological solutions for supply
chains, and then invited company representativesttinue to develop the fictional prototypes and
share reflections on them; likewise, Nagele, Ry¢@oyg Wilde (2018) involved individuals
suffering from a chronic disease in the creatiodesign fictions, encouraging them to imagine far-
out technologies and medical concepts for self-dauether, Tsekleves et al. (2017) used co-created
design fictions to help older citizens envision theire implications of policy initiatives through
the lens of technology in an ageing society. Inhake works, design fictions provided researchers
with insights about the preferable futures artitediaby different user groups, as well as enabled
individuals to express concerns and aspiratiorseaélto the researched technology. Although these
studies show that design fictions may support céfi@ on technology impacts among a broader
population, as a matter of fact they mostly focnslefining some “user requirements”, in order to
inform the development of novel technology. Sudbaas is also present in works presenting
design fictions created by “experts”: Sturdee e{2017), for instance, explored the potential
applications for shape-changing interfaces in dr@e context by creating a fictional instruction
manual for a shape-changing game, which pointsatifes and ideas that could be implemented in

novel designs.



Actually, the design fictions’ capability of eligig critical thinking on technology in a “non-
expert” population may be a valuable outcome pgewkereby the goal is not to design novel
devices, but to transfer knowledge about desigarthend practice, and raise awareness about
technology development. In fact, the use of fictilothesign in an educational context is still
overlooked. Markussen and Knutz (2014) involvedgtestudents in the definition of fictional
designs speculating about how a civil war woul@etffa radical change in our society. Nonetheless,
they did not have educational goals, rather bentgrésted in exploring different poetical forms for
writing design fictions. Skirpan, Cameron, and Y2018), instead, engaged 22 students from
computer science and art departments to produceraersive theater show centered on ethical
uses of personal data. They found that the col&h@r activity of creating a theatre piece allowed
computer science students to see the social impétteir work, while the arts students gained an
understanding around the technical issues preselibdugh they did not have learning aims and
the activity was not carried out within any partarucourse, their work shows that “designing
fictions” may have an educational relevance.

Building on these previous works, we aim to usagieictions as a method for supporting
critical thinking on technology and the design mssxand, at the same time, teaching basic
elements of HCI/design. In other words, we preslesign fictions as a tool for supporting students
in learning “how to design technology” and, morgortantly, in reflecting on the assumptions and
impacts of current technologies and their advanceésnd his could allow for the consideration of
the ethical implications of designing technologynasl.

Traditional HCI education is addressed to teaclH@é&foundations, as well as the elements of
interaction models, methods and technologies. Hewescholars and educators have been
reflecting on the way interaction design and H@ t@ught to students for years. For instance, they
explored how design education can be tied to egp8al learning through hands-on approaches,
making students deal with real-world problems (R&i& Douglas, 2003). Schon’s “reflective

practice” model has been used to ground the wateaeh HCI, enabling a holistic exploration of



technology through its understanding in action @owvic, 2012). Dukes and Kock (2012) further
aimed to support creative habits in education, bking students understand storytelling and
engage with empathic behaviors. Whereas Hausejafdess, and Wakkary (2013) argued in favor
of including design activism in HCI education, ticeurage students to become change agents and
critically reflect on their designs.

Though all these works attempted to improve stiglé¢hinking while “doing” HCI, they mostly
focused on the present: this somehow reflects campnactices in HCI design, which, as we have
seen, tend to leave apart reflections on long-tmnsequences of technology. In line with the idea
that students can be fruitfully engaged in a “refiee practice”, we used design fictions to make
them “learn by doing”, encouraging them to go bel/tre short-term horizon of design

implications and think of the broader impacts chteology design.

3 METHOD

3.1 Resear ch purpose

We organized a 40-hour course at our University master’s degree of Psychology. It was meant
as an introductory course in HCI for students withprevious experience in technology design.
The learning goals were to a) introduce fundamesieahents of HCl/design through practical
work; b) offer a critical perspective on them, nrakstudents reflect on technology, their role as
designers and the impacts of their creations.

We asked ourselves whether design fictions couldsie¢ully employed to convey some basic
notions of designing technology through practicec@urses focused on the realization of “real”
prototypes actually do (e.g., Reimer & Douglas,300

Moreover, we defined the following research questio



1) Are design fictions able to move students’ timgkbeyond the consideration of the short-term
consequences of technology design, supporting theeflecting on its systemic and long-term
implications?

2) Are design fictions able to support studentsiftecting on the presuppositions that lie behind
currenttechnologies and how they may change due to téopical advancements?

3) What kind of reflections, if any, design fict®are able to elicit on the role of designer and he
ethical responsibilities?

We based our approach on a constructivist framewaking roots in the works of Piaget,
Bruner, and Goodman, it assumes that people lgaactively constructing their own knowledge
(Perkins, 1991). Whereas cognitivism sets the gbkdarning in mapping the structure of the world
onto the individual, through an information-transfeodel (Jonassen, 1991), constructivism looks
at knowledge as a function of how the individuaates meaning from her own experience and
interaction with others (Lave, 1993). Computer sceshas used constructivist theory in different
ways: examples span from Papert’s Logo programsystem (Albenson & DiSessa, 1986) and
Scratch (Resnick et al., 2009), to interactive nraelearning (Sakar, 2016). Within HCI education,
Zaharias, Belk, and Samaras (2012) employed arcmtisist approach to develop HCI students’
critical thinking skills, also relying on technolegl tools, such as 3D worlds, to increase
opportunities for collaborative and problem-bassaining.

By using design fictions within a constructivisaiine we aimed to develop students’ own
understanding of the assumptions and impacts bhtdogy; by encouraging them to discuss their
own creations, we elicited confrontation betwedfed@nt points of view, fostering the
development of new knowledge. In this perspective teacher acted mainly as a guide, a
facilitator for the expression of the students’gparctives, rather than an expert in charge of

conveying specific information.



3.2 Setting

The course has been running for four years (5athji each edition involved a different number
of students (max=24; min=6) for a total of 77 stntdewho were asked to create fictional
prototypes. The course was optional and lasted &ekks (depending on the edition). We tuned
and perfected the method we used within the fivsteéditions (e.g., by balancing the timing of the
activities), in which fictional design was employ@dgain insights on technologies for behavior
change (Anonymized for peer review). The methoitsifinal form, which is reported in this paper,
has been used in the subsequent three years, ibioa @eér year, which had 12, 11, and 6 students
each, for a total of 29 students (Female=15; Agerage=24,6). Every year we introduced a new
application domain circumscribing the topics thald be tackled during the design work:
technologies for the mind, technologies for theyh@dfective computing.

Students could freely join the course, which wasle in the list of the courses available.
Participation to the 75% of lessons was mandatmbetgranted of four formative credits. The
students did not have previous expertise in desigthods (e.g., brainstorming, prototyping). By
contrast, they had knowledge of psychology (elmical and cognitive psychology). Psychology
students are interesting because they do not heeahaological/design background and may not be
aware of the multiple implications of designingteology: they thus may give insights on the
outcomes we may expect when using design fictiorieach fundamentals of technology design to
students that do not have prior knowledge of tiseidiine. Further, by exploiting their humanistic
background, such students may produce designrgfiacused on the “human side” of the
interaction, which could be interesting to discwithin the wider HCI research community: in fact,
HCI envisioning has been often noted unconvincrogifa sociological, psychological, and cultural
perspective (Linehan et al, 2014).

Although the participants may be seen as typicabds of undergraduate Italian students, we
cannot claim that they represent any populatiosiebd, we point out that they may be good cases

for experimenting design fictions as a tool for gogting students’ reflection.



We can distinguish five stages of the course.

1. We provided a brief technical and methodologmedrview of the discipline to contextualize
the subsequent design stages. This stage wasdalsgsaed to introduce the main theme of the
course (i.e., body modification, mind enhancemaffigctive technologies) by presenting relevant
HCI works.

2. Students were solicited to explore opportuniteesiesign in the application domain in focus:
they had to sketch a series of design conceptsthed be plausibly realized within the next
fifteen/twenty years. We advised students that toeyd imagine concepts not necessarily
grounded in the actual technological possibilittdswever, they needed to be plausibkt this
stage, we introduced the design studio method,wriescribes a progression of i) imagination, ii)
sketching, iii) presentation, iv) critique, anditeration: we chosen a technique commonly used in
design practice (Ewans, 2014) to elicit the designking, as well as the exploration of novel
design concepts. Students were split into smaligsdthree-four students): each group, then, had
the goal to set three different design challenges,questions that point out opportunities for
designing a new technology (e.g., “How can we augroar memories?”). First, each student had
to work independently for eight minutes, by defaigight concepts for the first of the design
challenges previously set. Afterwards, each stubadtfive minutes to pitch the concepts she
envisioned to her group, whereas the other studemdsive minutes to discuss them, trying to point
out their criticalities. These activities were &tad until all the design challenges were addressed
Each group had then thirty minutes to collectiv@ect the most insightful concept, by choosing or
assembling the previous ideas. Finally, each gpyepented the selected concept to the class,
which commented on it and provided further feedback

3. Each group, on the basis of the previous discostirned the selected idea into a conceptual
prototype, in the form of a textual descriptionteffunctionalities (also using conceptual maps and

affinity diagrams, which are widely used in the gess of designing technology to specify the

! For instance, a device that is able to invert‘tiesction” of time does not adhere to the requiesmnof “plausibility”, given our natural laws, usk
it is inserted in a coherent universe in which thipossible.



system’s functional requirements). This activityswemnducted also through the creation of a
written usage scenario, where one or more Pers@®sthe technology in their daily life. The
scenario had to take place in the near futureefiittwenty years). Personas and scenarios were
chosen to make students familiar with narrativeedaschniques for design and experience how
their prototypes might be enacted in practice.

4. Each group had to project their concept in greafvay future (50-100 years) developing a
fictional prototype (in the form of a textual daption of its functionalities) and a design fictigas
a written narrative), imagining a world where tteathnology is an element that contributed to
shape it.

First, the students were instructed to define adwfi-statement, namely an imaginary, even
impossible “basic rule of fiction”, which a desifiation can be described according to: it reveals a
fictitious society, in which the fictional prototgghas become pervasive, that we could end up in or
be strongly challenged by (Markussen & Knutz, 20E8y example: “What if emotions could be
completely controlled through technology?”.

Second, the students had to express the goaliofgsggn by answering questions that make
visible its purpose in terms of critique or desafjectives: e.g., “do we want to criticize a trend
the current way of recording personal data?”; “wdratthe probable implications of our design?”.
Then, they had to develop one core feature chaizcig the technological concept (which could
consist of one technological artifact, or a seht#grconnected devices), and some ancillary
functionalities that could complement and expaagdtentialities. In doing so, the students were
invited to describe the device’s interaction maiksi(e.g., by envisioning the channels through
which the technology could communicate with ther @sel outlining the user interface), imagining
how the continuous interaction with the device dquioduce change in how people behave, feel,
understand and stay together. This activity redulieaprovisionaldescription of the fictional

prototype, in the form of a list of its charactéds, ways of working and input/output modalities.



Third, the students were encouraged to discusaohiel they were designing for through the
following questions: What kind of world is your potype part of? What kind of technology exists
in this world? Who inhabits this world? What doytlte in their everyday life? What kind of
society is present in this world?

Fourth, having defined a provisional fictional giype and having discussed the kind of world
they were designing for, the students had to gwerating the narrative, creating the plot and the
main characters, as well as specifying further Ilo¢hprototype and the imaginary world. The
students were first invited to think of a “conflictvhich could be “internal” (the main charactessha
an interior conflict), or “external” (the main cla@ter needs to obtain something, and faces some
difficulties). In so doing, they were encouragedhiok of sci-fi stories in literature, cinema, and
TV series, as a source of inspiration for develgytire story.

Finally, they were told to insert the characterthe world surfaced in the previous phase,
making them interact each other. In so doing, itteohal prototype had to remain in the
“background”, as if it were taken for granted bg fieople inhabiting the fictional world. Actually,
they had to imagine how a technology completelggrated in the characters’ everyday life and in
the society in which they live would have affectedir actions, thoughts, feelings, interactiongl an
weltanschauungs. As long as they were creatin§dtien, they also had to refine and develop the
fictional prototype, in order to maintain “coherehbetween the device’s functionalities and the
events happening in the fictional world. Conversal/long as they changed the prototype’s
features they had to immediately assess their itaacthe fictional characters and the fictive
world.

5. The groups presented their designs to the gkaseng preliminary feedback. The class had
then to select the fictional designs to debat¢himway, we wanted that students autonomously
decide on what they considered important to be @xaainn depth. The teacher did not orient the
discussion by recommending aspects to be debagemhlii intervened to regulate turn-taking when

needed. The design fictions were discussed fovarage time of 120 minutes each. Even though



each discussion was focused on one design figh@amicipants were free to move the debate to
other fictional prototypes. Presentations and cehakere audio recorded. Then, they were

transcribed verbatim.

3.3 Analysis of data

The analysis of data used open and axial codimgnoect the gathered data to the defined
research questions (Strauss & Corbin, 1990). Rendte analyzed separately by two researchers
through open coding. They broke the results dowhtaok apart sentences. Then, they labeled
them (e.qg., “virtuality” or “technological surroge’). Afterwards, they reviewed the outcomes of
the coding activity for ensuring consistency in segmentation of data and in the selection of the
codes (MacQueen et al., 2008). Inconsistencies;twiniostly referred to differences in the code
labels, were then resolved. Resulting codes, tivere grouped separately in abstract categories by
the researchers and labeled. A further confromdéd to keep eight categories. A final
amalgamation resulted into the definition of thkeg axial categories representing the main themes
emerged from the findingseflecting on long-term and systemic technologyaotg reflecting on

theoretical assumptions of technolpgydreflecting on agency and morality of technology

4 RESULTS

During the five course editions, 21 fictional prigfmes along with 21 design fictions have been
created. All the groups completed their assignmdrits students collaborated intensively and they
all contributed to the accomplishment of the tasksigned. The students showed to have learned to
master the design tools they used for designingn@ogies, by generating a variety of preliminary
concepts through brainstorming techniques, devetppomplex and detailed personas, writing
well-structured usage scenarios, and specifyingipeerototypes’ features. The resulting fictional

prototypes were carefully defined in their workimgnciples and interaction modalities, being



situated in “contexts” illustrating how they comark and affect their potential users. Finally, the
creation of design fictions allowed them to embweelrtconcepts in a wider world, experimenting
possible future implications of their design wdtkuring a final informal discussion with the
students, they reported positive feedback aboutahese, highlighting that they particularly
appreciated to work in group on stimulating proldemith a method that elicited their imagination.

In the last three editions, students were requoezl/aluate the course. They had to fill a brief
guestionnaire (which is identical for every couiaaght in our university). The evaluations
highlighted a high degree of satisfaction in adl #ditions of the course, scoring 3.33, 3.16 ar 3.
on a four-point Likert scale. Further, the forméthe course showed to be effective in conveying
the basic concepts of the discipline (“Are the dapyentary didactic activities (such as tutorials,
labs, and workshops), if any, useful to learn thietent of the course?”: this question was meant to
assess the practical activities different from fabfessons): it scored 3.63, 3.17 and 3.00 orug fo
point Likert scale.

This might show that design fictions may be sudcdlysused as a method for conveying the
basic concepts of designing technology throughtm®cas courses based on the design of “real”
prototypes are able to do (Reimer & Douglas, 2003).

In the following, we present the three fictionabimtypes that have been selected for the final
discussion in the last editions of the course, Wigicacted our method in its final form. By being
chosen by the students themselves, such fictiooabiypes embed the issues they considered most
important and worthy to be debated. Along with arsdescription of the fictional prototypes, we
summarize the plot of the design fictions prese(iieel design fictions were available for the
students before the discussion). Their recount mapsesent a valuable contribution per se, being a
source of further reflections for scholar and gtexters (Bardzell et al., 2015). Then, we will

outline the main themes emerged across the clasgsdiions.



4.1 Fictional prototypesand design fictions

The Memorizer. Fictional Prototype: The Memorizer consists geaes of sensors directly
implanted in the brain, which allow for the regaiton of important episodes of the individual's
life. The system is activated when a high levedmwiusal is detected, automatically recording the
experience and storing it in an individual serdemories can be retrieved by the user and re-
experienced from a first person perspective. Araanld contact lens displays the user interface,
advising when the experience is ready to begin.

Design Fiction: In 2076 the human memory dramdticabakened for mysterious causes. The
government has supported memory training progragencouraging the daily reliving of a
random memory elicited by The Memorizer. At the sdime, a black market of memories hacked
from the individual servers has spread all ovemtbdd. People engage in living brief episodes of
others’ life and do not seem to mind that their roges are at risk of being stolen. It was a rainy
day, when John found one of his most precious mesamong the “products” of his memory
dealer. His wedding day was there, ready to beeelby everyone. He then remembered that his
colleague told him something about his weddingtgrelsy. He didn’t give it credit in that moment.
Suddenly, he bought the copy in the (impossiblgehaf keeping it private. Finally at home, John
decided to re-experience that day of happinessobkl not remember all the details, but he was
sure that it was a perfect ddyvas completely overwhelmed by a sensorial expeg&oming from
my past... My wife was there, gorgeous... Strandpyface didn’t look happy... ‘I cannot believe
that you ordered this cake. | have an allergy tawberries, do you remember?... This is the care
you have for me...John saw that his wedding was anything but a feaday. Actually, it was the
origin of his relationship problems, connected with incapacity of meeting her expectations.
When the memory ended, John was completely astnhislow could | forget that day?... My

memories are so sugarcoated... so reassuring tleaaknost ridiculousThe day before came to



his mind. He remembered his colleague and whatdrdioned. It was a joke referring to his

mistake. He had experienced his memory.

The Emotional Regulator. Fictional Prototype: The Emotional Regulator gstssof a wearable
EEG, almost invisible, that is able to detect throgonal states of the individual. A wearable
bracelet further allows for the regulation of heraional life, by offering a set of seven basic
emotions that can be selected and tuned with meferto their intensity. The device can
automatically detect a “critical” emotion and agtisccordingly (e.g. by changing the emotional
state), as well as be programmed to activate &pkat emotion at certain times of the day. The
Neutral Mode elicits a “neutral” state, in whicletimdividual is prevented from feeling any
emotion.

Design Fiction: It is 2076, and the TV news aredpicasting the nth disaster which provoked 10
thousands victims. Arthur is sitting on the sofpaently unflappable. His Emotional Regulator is
set on Neutral Mode. That morning he has to gbéduneral of his colleague, and he literally
hates this kind of circumstance. At the ceremomyishstill impassible, but soon he turns his device
to the “sad mode”, increasing the intensity ofén@otion, so as to appear shocked for the sudden
loss, and keen on sharing his sorrow with the desmia parents and friends. Shortly after, he is
ready to go back to work, as if nothing had hapder®wever, when the evening comes Arthur
becomes excited. This night he will go out with fnisnds after a long time. Finally a moment
when he can turn off his Emotional Regulator armrsimmoments of authenticity living true
emotions. And the evening does not fall short efdxpectations. He enjoys himself so much.
When he returns home he still has a smile on loes. fide is so happy of having lived those “real”
moments. He is going to put off his wearable, whersees that it displays the message that
“happiness” will end soorHe suddenly becomes aware that it is Thursday hesdevice is
programmed to elicit happiness from 9.00 pm to @& when he usually meets her “girlfriend”...

She bothers him, but he doesn’t want to breaktup,a commodity. Arthur thinks that it's fine for



him to use the device with her girlfriend. But tleatning, it was different. He believed to be truly
happy, but he wasn’Even this evening Arthur, as every other Thursdags felt an emotion
called happiness, but it was induced, artificiafa&e. Arthur now is sitting on the bed, staringpin

space, as he had realized that he believed inse fsilory.

The Body Duplicator. Fictional Prototype: The Body Duplicator alloviretuser to project her
mind into an artificial body, a sort of remote-amtlied droid made of extremely resistant organic
materials, in order to execute dangerous or buaiaagasks. It has been thought as a capsule that
maps all the individual’s brain activities, transting the brain signals to the droid, and receivimg
turn its body signals. The human mind is totallybewdlied in another body, remotely perceiving and
feeling what the artificial body feels and percsivEhere are different droid types. The basic
version is provided with enhanced sensorial chanfeey. thermal vision, night vision), a sonar,
and an improved body strength.

Design Fiction: Song is a scientist that workstfer New Korea government, in charge of
advancing knowledge in the field of “bio-dronic.ftér a devastating war, the two Koreas finally
reunited, given life to New Korea, now the mosthtemlogical advanced nation of the world. Song
experienced the war as a child, and this made kridd to commit himself to science, as a way for
creating technology helping to keep the peace.Bddy Duplicator is a technology that allowed to
save many lives, by being employed in health-a@sgues from fires, and so on. In 2066 Song was
recruited by the government droid factory: he waammazed in discovering that droids could feel
exactly what a human being is capable of percejximgt he immersed himself in his work,
becoming one of the most distinguished scientisteefactory. One day, his supervisor took him
apart, asking him whether he wanted to join thetanyt division of Seoul-Droid. So, he discovered
that military droids have been developing for yeangh important new features: deactivation of
“mirror patterns” and nociceptors, to provide sitbhgts for soldiers, incapable to feel empathy for

the enemy as well as pailVe could fight without feeling any pain, nor reo@ng pain in our



enemy, in case of a war occurs...” | was astonishedwever, Song then thought that they could
be a means for preserving the pedicere could fight through these droids... no oheur people
would die.Song accepted to join the program and two ye&es Yehen the war against Russia
began, he was one of those controlling the drdi@sfound the battles quite boring. There was no
possibility for the Russia to win. It was strangattsomeone could die for Korea in the past. New
Korea was granting safety to all its citizens. Aithough he could think of the Russians as human
beings, when he was on the battlefield they wereelypéthings” to be wiped off the face of the

earth.

4.2 Classdiscussions

Reflecting on long-term and systemic technology impacts. Using design fictions as a stimulus,
students engaged in reflecting on the nature af teehnological devices and the transformations
on the “human condition” (both individual and sdctaey could entail over the long term once
widely adopted. All the participants primarily faad on the consequences that prototypes could
have on the internal world of individuals. S1, ifostance, noted that The Memorizer allows to re-
live “true episodes” of the individual’s life som®h substituting the memory function, which
instead always modifies the past in function ofghesent: What does it mean to have an infallible
memory for the individual's experience? It couldtabilize identity, do we really need to better
remember things? Do we need to always know thk &out ourselves?S7 brought the
discussion back to current technologwéll, we do photos for better remembering some mtane
but this is somehow a conscious act. We decideléatsa specific moment to be remembered. What
would happen if such photos will be continuoustorded directly in our mind, with the possibility
of retrieving them when we want? It would be sintikathis prototype, but it would change the
memory function, rather than simply enhancirig$t7 said, emphasizing the deep impacts of the

prototype on the “nature” of biological memory Ifs&hose discussing the Emotional Regulator



faced more or less the same dilemmas. S22 notedl tthan’t know what kind of experience would
generate a system like this... | mean, Arthur darags be what he wants to be, whereas a
characteristic of our emotions is that they are nagictable. Probably his emotional experiences
using this instrument is different from otirdnd S20 noted thathe is living in a lie, it is true that
he is not acting, because he is really feeling¢hesotions, but they are a fake, it is the deviaé t
generates theim

Thinking of the design fictions also yielded refleas on how the changes technology provokes
cannot be easily isolated, as they are intertwimiglal social practices, other technologies, side-
effects, and opportunities for appropriation. Sb6.example, stressed that the Emotional Regulator
would not only erase the authenticity of the indual’'s experience, but also of every social
interaction: 1 think of the parents of Arthur’s dead colleagueshey would know that everyone
could have this device, so they know that no emaltiexpression could be sincere. It would not
only change the authenticity of Arthur’'s experigriog it would also foster a widespread mistrust
towards others Other students noted that the Memorizer wouldnge how we behave, and how
the others behaveMaybe everyone would behave differently if we kiinatvsomeone could
perfectly remember what we're doing3 said; whereas S5 adddddybe it's the use of the device
that has weakened people’s menmi@yd S6 explainetin that society, everyone can know the
others’ memories, everyone can buy a piece ofttherg past... Potentially, there would be no
more secrets... Maybe we’re going in that directiith all our data scattered on the Internet, and
all these devices that track what we'.d&d device that was thought as a means to traimorg,
therefore, could lead to unexpected consequencdgyimg ourselves as humans, as well as our
society.

Students also imagined different plot developmeantsisioning variations in the usage of the
discussed prototypes and the potential side-effeatsvould emerge What if Arthur uses the
device to be always happy, like a drug? What walidppen when Arthur removes’it®21 said,

and S23 notedi‘don’t see any reason for not using it alwayshahappiness mode, | mean,



everyone could be happy, always, and living in @eahworld, yes, like a collective drug, that
would change our way of staying together... Eveeyaiithat funeral could be happy, maybe there
wouldn’t be funerals at dll A similar variation was proposed by S2 with mefece to the
Memorizer: ‘What if John and everyone else use the Memorizeeliwing a happy moment over
and over again, it would be similar to a drug.. eféawill be a society made of people that spend
their time in reliving the past, like a continuaesearch of pleasure... What would it happen when
they return to the preseritZand S5 addedThere won'’t be any interest in building the future,

because everyone will look into the gast

Reflecting on theor etical assumptions of technology. Through the discussion of the fictional
prototypes, students explored important conceptiahotomies” and theorizations lying behind
our perspective on technology, and how such coneépations could change by means of
technological advancements. The design fictionlad Body Duplicator, for instance, engendered a
debate on the opposition between the natural andrtificial and how current technologies are
changing, as well as future devices will change,dbundaries separating them. S28 noted that
“This system provides a complete new body thatitutbstthe human body, | mean, a human could
decide to live her whole life with that body. Woittlde an artificial life?. S29 added It seems
taken for granted that technology is artificial, @kas the body is natural, so every modification or
substitution by means of technology transforms gamething different... think of prostheses, they
are not naturdl. Whereas S27 stresseBut what happens when we have a complete new
technological body that is identical to our bodygyhe made of organic materials... I'm asking
myself why it should be considered artificial.nb$e droids are made of flesh and bones, maybe it
is correct to call them alive, even if they are odefy controlled. Students reflected on the fact that
our conceptions of nature (and its related con¢digtslife) are shaped by the current technololgica
landscape: Atrtificial Intelligence, for instance,changing how we conceptualize things, as

“intelligence is no more a sufficient characterigtoc considering an entity aliveas noted by S25.



They all agreed that we are currently assumingttiehatural is the domain of the organic, which
may reproduce itself and give birth to new life,esas the artificial is the domain of steel and
silicon. However, this could rapidly change, dsappens in the future depicted in the Body
Duplicator design fiction, when “organic technold@puld create artificial organic bodies.

A similar debate emerged around the discussioheoMemorizer, when participants questioned
the opposition between the real and the virtual f&3nstance, noted thalt‘seems that technology
creates worlds that encourage the individual toagscfrom reality, but this is only because these
worlds are external, out of our mind, in this fartiinstead John can escape in a world that is rieal,
mean his past, it is within his mind, it really p@med’ All the students of this class came to the
conclusion that the idea of reality itself may opamccording to the varying technology landscape.
In sum, participants became aware that their pypest not only impacted on individuals and
society, but also redefined how we look at categgotihat we use for framing technology and its
effects. They stressed that we need new concegeefnthe pace of technology progresses.

The discussion about the Emotional Regulator, atstked to deepen the “ideology” currently
pervading the way we design technology. Substigugéimotions with surrogates, which are not
spontaneous but “mechanically elicitedlt's similar to replacing all the natural trees it
artificial ones with the same functions. Would theyreally the samé&?All the class emphasized
that this would modify the role of emotions in dife by making them completely instrumental.
Students arrived at the conclusion that a techmcdbgurrogate could have the same valueloé “
original” only if we embrace a pure functionalistic anditgrian perspective on technology and
design, whereby entities have functions, and tta gibdesign is to replace them with (possibly)
enhanced copies. In thinking so, the majority efstudents also expressed concerns about the
current trends of design that seem precisely toeghtlbese assumptiong:rfiean... we are
searching for ways to purify the air in our homeasaaremedy against pollution, it's like to say, no
matter if all the trees die, we can substitutertifignctior’, S21 said. Students highlighted that this

take on technology is short-sighted, because “Hiiesgnnot be reduced to their functioRdbots,



for example, could be useful for taking care of parents or children, but care is not only the
function of caring, it's also emotions, dutfrhen, they discussed variations of the Emotional
Regulator going beyond its utilitarian perspectitlfecould display Arthur’s current emotions, and
make him experiment how people would react if laghas his emotional state... | think of a sort of
virtual reality... this could make him more awafehow and why emotions are important, instead

of pushing him to use them to be more socially ptedde’, S17 said.

Reflecting on agency and morality of technology. While discussing their design fictions,
students explored the ethical implications of deisig technology, as well as themes related to
individual and collective agency and responsihilitiie Emotional Regulator, for example,
triggered reflections on the difficulty in identifig a precise agent responsible for Arthur’s choice
S18, for instance, explained thdfs not clear whether it's Arthur that decided e happy when
he meets her girlfriend, or it's the technologyttlsaguiding him. He’s using the device to turn
something that he doesn't like into something kigalikes, but somehow he imposes this to
himself...or better the device deshereas S19 added’es, Arthur believes to control his device,
but it's the opposite. The automatic regulatiorthe emotional states is a feature that subtly
influences Arthur’s decisions and reduces his foeddThis discussion made the group of students
that created the prototype aware of the assumpdéorsedded in their design: it led them to think
that a technology designed as a tool for increassggs’ freedom (the freedom of feeling what they
want to feel) actually turned out as a means ofttam. S16 admitted thatWe did not think of the
problem of control when we designed it... and thatdevice could be seen as an external agent
that constrains the individual to feel certain emps... But this is precisely what it does through
the automatic presets. Arthur pre-programs his eonatl life, and this transfers the action to the
device... Why? I think that he is acting this wagduse the Regulator is allowing him to do so, and
everyone is doing so... | mean gradually it chanigew they interact each other, so it becomes

normal for them to be controlled by the devicks a result, students reflected on the fact theit th



creations could be not neutral. Thinking that timearality only depends on their uss too simplé
as stressed by S1New technologies may open new possibilities thahoabe ignored, changing
things for the better or worse for the mere fadheir existence.

Similar argumentations were generated during teeudision of the Body Duplicator, which
highlighted that the possibility of fighting throughe mediation of an artificial body reduces the
moral responsibility of the human, as it puts aeriace between the individual and her enemy. S26
said that Fighting without the possibility of dying, or ewetthout feeling pain, and seeing the pain
of the others make killing easieAll the students of this class agreed that tetbgies like the
Body Duplicator are by no means neutral and theicammes are not exclusively dependent on the
use people make of it. S25, for instance, notet“thdoesn’t matter that they can be used for
helping others or that they can save liveSor the mere fact that this technology exists theree
potential war applications, it's offensive use isast natural, | think that it intrinsically
encourages war

This entails the intrinsic morality of certain tecthogies, and the fact that they, as designers, may
be partially responsible of the people’s actiongmwhsing them:I“mean, if Song kills hundreds of
soldiers, perhaps civilians, through a technoldggtterases his capability of empathizing with
other... is it still his responsibility or that dfe droid that made him like thi§524 noted; whereas
S28 added thatS'ong could make other choices, could sabotagertigggm or refuse to take part
in it”, and S29 repliedBut all the people living in that world think thiais right, and actually
these droids allow to minimize the loss for the Menea, why should they think that it is wrong?
It's almost impossible to go against a technoldwpt has been accepted by the whole society as a
good thing. The responsible is who originally dasig it. By reflecting on the different decisions
that the main character of the design fiction cdale, therefore, participants explored different
ethical consequences, yielding considerations emtoral implications of the technology and the

responsibilities of designers.



5 DISCUSSION

In this work, we tried to incorporate design fictsowithin a university course to both teach
fundamental concepts and practices of design/HGlsapport students reflect on the
presuppositions and ramifications of technologyriByithe course, students familiarized with the
design process, by using tools commonly employedésigning technologies, like the design
studio methodology, Personas, scenarios, and ésagecification, to ground and develop their
fictional prototypes. At the same time, by projegttheir design work in a distant future and by
enacting it in a narrative form, they criticallyotight of i) the systemic and long-term implications
of designing technologies, ii) the assumptionsgyikehind the current technology landscape and
the ways through which we conceptualize certaihrietogies, and iii) their role as designers and
the potential ethical impacts of their work.

More in details, with reference to thest research questigrby creating design fictions the
students were helped to move their thinking beyiied'here and now”. Further, by envisioning a
distant future and an imaginary world, they wershad to reflect on the potential “side-effects” of
technology that may occur over the long term, alé agehow their introduction may connect with
wider changes happening in the individual and $pc#s for thesecond research questiahe
students were able to reflect on the fact that bathent technologies and design practices are
based on a series of theoretical presuppositigrstodian, paradoxically, and somehow “extreme”
concepts and stories (like the possibility of ai#lly eliciting our emotions, and of escapingain
artificial world of memories) supported studentshimking that such presuppositions may change
as novel technologies are introduced, and this atsry affect how we conceptualize fundamental
aspects of our world. Finally, as for ttherd research questigrthe students reflected on the
intrinsic morality of technological artifacts: bplaying” with the design fictions’ characters and
imagining their different decisions, the studengavhelped in thinking that the use we make of
technology plays a minor role with reference t@vaht ethical dilemmas. This yielded the students

consider the responsibility of the designer in tngg‘intrinsically moral” objects.



Recent HCI research involving “non-experts” in tneation of fictional designs mostly tried to
define “user requirements” for developing novehtealogies, scarcely exploring the design
fictions’ potentialities of eliciting reflection itheir creators. Instead, we used design ficti@a a
method for teaching HCI, as well as for supportiefiection on HCI practice and technology
matters. On the one hand, differently from previatiempts of using fictional design with students
(e.g., Markussen & Knutz, 2014; Skirpan, Camerory,éa, 2018), we showed that this method can
serve educational goals, by allowing “non-expettitients to learn fundamentals of design/HCI and
critically reflect on them. On the other hand, eli#intly from traditional experiential methods of
teaching HCI (e.g., Reimer & Douglas, 2003; Obre&a®012; Dukes and Kock, 2012; Hauser,
Desjardins & Wakkary 2013), which focus on presemt,showed that design fictions may
encourage students to go beyond the short-termdatigns of design and think of the broader
impacts of technology development.

This makes our experience relevant to those that teaeach HCl/design as an introductory
course. It shows that we can convey basic congaptgices of the discipline connecting them with
wider psychological/social implications of whicludents may not be aware of. Students learned
some fundamental steps of “designing technologytiaating fictional prototypes and gained
capability of discussing them with reference tartegstemic/long-term implications. They
developed awareness of the importance of thinkiooyiathe consequences of design, discussing
how it could affect individuals, society and cuéuihis experience may be particularly insightful
also for teaching students that do not continud@ (in our university we have different degrees
with a stand-alone HCI course): by having limitede for conveying concepts and practices, such
courses may risk of providing an uncritical viewadiscipline that is widely recognized as
complex and multifaceted (Tractinsky, 2018). Dedigtions, instead, seem to support critical
thinking while allowing students to develop badidls of designing technology.

In the following we will discuss themes relatedhie method we employed and our three

research questions, also emphasizing opportutdsveaknesses.



Narrative worlds Design fictions enabled reflections on the systeand long-term
consequences of technology. This would be likejypsuted by their narrative forms, which
allowed to intertwine the designed technology vaittiegetic world where all the elements were
interrelated forming a coherent agglomerate. Timthér enabled students to imagine plot changes,
eliciting a variety of “what if” scenarios in therim of variations of the presented narratives,
favoring a sort of controlled imagination. In otheords, stories worked as tools for creating
multiple thought experiments, which, neverthelessthe one hand remained anchored to a shared
ground (i.e., the original version of the designidin in focus), and, on the other hand, were asvay
inserted in a coherent world. This engaged studaenitsagining the possible impacts that their
changes would have produced on such worlds, supga@&tform of situated thinking about
technology. Moreover, design fictions were notiipteted as closed narrative worlds, which could
have confined the debate to imaginary technolodiesially, students were able to connect them
with present technologies, using them as a lem#tégpret current issues: for instance, the
increasing adoption of robotic and automated teldgyon healthcare, the spread of our personal

data on the Internet, and our tendency to photégeaprything enabled by digital cameras.

Constructing new meaning8urrent research about HCI education encouragedsion
activities that tackle real problems, arguing tieatl projects provoke real engagement and a real
purpose (Sas, 2006; Schneiderman et al., 2006)}irgaexperiential learning (Hauser et al., 2013).
In our work, we substituted the “reality” requiremevith a “plausibility” requirement, whereby
fictional prototypes had to be credible and cohienath the world in which they were inserted, but
freed from any technological constraint. This fre@dallowed students to depict paradoxical or
somehow extreme worlds, which made emerge theienstahding of technology and design, as
well as enabled further conceptualizations. By tongdictions, and critically discussing them,

students elaborated on relevant conceptual caggofiour culture that are involved in current



technology and design discourses. For example,uhlded the cultural oppositions between the
natural and the artificial, as well as the real #ralvirtual, tying them to the technology
advancements and relativizing concepts that ihitegppeared as fixed and given once for all.
Moreover, the situations depicted in the desigtidits made them reflect on some
presuppositions lying behind design, for exampé tbchnology is neutral and that its outcome
depends on the use we make of it, or that desigtiligrian, e.g., it is interested in how thens
function. This, on the one hand, allowed for th&aal discussion of such presuppositions, yielding
novel theorizations (e.g. that technology is nattrad); on the other hand, it led students to
elaborate alternatives of their designs, embeddiffigrent values (e.g. self-awareness instead of
utility, with reference to the Emotional Managedpviously, we do not claim that these insights
are completely new, as non-neutrality of technol@gy central topic in philosophy of technology
(Verbeek, 2005) and the utilitarian take on desigs been already questioned from different
perspectives, such as slow technology designs (Gdah, 2012), designing for ludic engagement
(Gaver et al., 2004), and counterfunctional thifRyerce & Paulos, 2014). Rather, we suggest that
design fictions allowed for the spontaneous devalenqt of such awareness and understanding,

making students conceptually work on technologyieggions and their alternatives.

Fictional charactersInterestingly, students engaged in envisioning bte prototypes’ features
impacted on their fictional characters, affectingit perspectives, possibilities of action, and svay
of seeing things. Moreover, they accounted forctiracters’ choices, which turned into the
discussion of ethical matters. In fact, designdits encouraged an “internal” take on technology,
allowing students to imagine how individuals subjexty experienced the technology they created.
By manipulating fictional characters that percefee|, understand, and “live” technology, students
were allowed to explore emotions, decisions, déwiges, and moral dilemmas, from a first person
perspective. This supported identification and m@&ngagement with the issues raised during the

debates, which were framed as embodied problemadhaoncrete consequences. For instance,



students tried to imagine Song’s and Arthur’s iné¢experience as a consequence of the use of the
devices, which yielded discussion about the magitimacy of those technologies. They ascribed
intentions and goals to Arthur’s choice of pre-peogming the system in the happiness mode, and
this further enabled reflections on the reasongylyaehind his actions, whether and how the device
was influencing him, and how technology could wadainst human freedom. Similarly, during the
discussion of the Body Duplicator, students trethtagine Song’s feeling on the battlefield, and to
figure out whether other choices were possibleti#dse “mental experiments” based on fictional
characters yielded the students recognize the ns#imbty of the designer, who creates

technologies that may constrain an individual ¢vafge” a society toward directions that are

embedded in the technology artifacts themselves.

Texts and other medid@he students could sketch their prototypes inrihi@l phases of the design
process: actually, they were invited to do so, éhengh some of them preferred to write down
their ideas and concepts due to their unfamiliasityh drawing. However, as the final outcome of
the course, they were required to produce a desaripf a fictional prototype and a design fiction
in the form of written texts. This led to a desmyactice mostly based on written narratives, which
may be seen as a limitation of the employed methadpwing the students’ creativity to a single
form of expression, but also as a strength.

On the one hand, as we have pointed out in theddaakd Section, it has been recently
emphasized that fictional design may move fromnéweation of “single stories” to the building of
“worlds”, through the crafting of a miscellany affdrent media and forms (Coulton et al., 2017).
“Game of drones”, for instance, depicts a worlavimich individuals are allowed to use their drones
for acting as enforcement officers, being made fugifterent artifacts recounted through a fictional
research paper and a 5-minute demonstration vidadléy & Coulton, 2015a). Comics (Sturdee et
al., 2016), theatrical enactments (Elsden et @lL,/?, radio shows (Helms & Fernaeus, 2018), video

advertisings (Tsekleves et al., 2017) have bedghduexperimented by the HClI community over



the years as means to create and communicate designs. There are thus a variety of
opportunities coming from the usage of differentiraghat we actually did not explore, given also
some “material constraints” we had in our coursg.{@o equipment or laboratories for
video/photo editing, or 3D printing, the need dliEang most of the design activity in the
classroom where no computers were available, &tat Xhat are certainly worth to be investigated
in the educational context. These forms of expoessf used together as “traces” or “entry points”
to a unique reality, may likely give life to morarfibiguous” and/or “open” design fictions.

On the other hand, by relying on written narratjthe students were able to develop new
meanings, engage with thought experiments, “ththkdugh their characters’ point of view, and
develop philosophical reflections directly stemmirgm the fictions they produced. Written texts
likely encouraged such philosophical activity, asguage supports reasoning and allows people to
express complex and nuanced concepts. Moreovsnyitrth noticing that the created design
fictions did not focus only on the single storylireounted in the fiction, rather depicting entire
“background worlds”, as if the main plot were oalpossibility among other potential stories
taking place in there. Further, during the disaussj the students lingered over “side-stories”
happening in the same world (e.g., how the pam@gthur’'s dead colleagues experienced the
funeral), potentially leading to alternate narratdevelopments; as well as developed the rhetoric
of those worlds, by imagining how the people’s gday life would be in there (e.g., living in a
world where everyone can remember everything, sremabraced a war technology that minimize
the losses in the battlefield). This may show tbeeptialities of written narratives in supportitgpt

creation of “worlds”.

Sci-fi influencesDuring the design process, we suggested thatulests think of sci-fi stories
as a source of inspiration, and they reported thtgrthey were inspired by Black Mirror TV series,
and other sci-fi movies. Indeed, the memorizer relsithe world depicted in “Strange Days”, a sci-

fi movie directed by Kathryn Bigelow, in which actenology called SQUID allows people to



record their memories and physical sensations @imiDisc-like device for subsequent playback.
The Black Mirror episode “The entire history of ypin which people have devices recording
everything they experience, bears many similardagsvell. Likewise, many aspects of Song’s story
seem to be taken from “Surrogates”, a movie dicebteJonathan Mostow that narrates a future
society in which humans interact with others thtougmote-controlled humanoid robots.

After all, science fiction and technology desigwéné@een tied together for a long period of time
(Kaye & Dourish, 2014): a variety of technologikke mobile phones, have taken their functions
and forms from the imaginative worlds of scien@#idin, which actively shaped technology futures
through their effects on collective imagination (IDish & Bell, 2014). Design fictions themselves
produced by “experts” explicitly draw inspiratioom sci-fi popular stories. Edwards et al. (2016),
for instance, were influenced by Jeff Noon’s Vuitbgy (among others) to envision a future where
bees have been replaced by swarms of bee robotxed#the Voight Kampff Machine recounted
in Sturdee et al. (2016), as we have seen in tioskgdaund Section, is directly taken from Blade
Runner, where it is used to discover the replicants

Be either unconscious influences, or intentiongies, it is apparent that sci-fi imaginary shaped
also the design fictions produced by the studdrts shows how the current media landscape may
mediate our conceptualization of technology insgiand at the same time limiting our
imagination. For instance, the underlying misttostards many of the technologies depicted in the
students’ fictional designs might be a byprodudthef sci-fi stories that inspired their work.
Dystopias, in fact, are much more common than @®pi sci-fi literature, as in “perfect” worlds
conflicts, which are fundamental to animate theatare structure, are almost absent, thus
appearing less attractive for sci-fi writers (Blgit2014a). In this perspective, design fictions may
be considered as a tool for allowing our “cultyredsuppositions” to emerge, making them explicit
through the narrative components used for credtiadictional designs. This may be particularly

interesting for students, because it could makmtaeare of the lenses that (maybe unconsciously)



framed their expectations about specific technolegpiutions, and how such lenses may have

oriented their creations.

Enabling technologiedt is worth briefly describing what are the cuntréechnologies that might
support or be forerunners for the design fictioresated by the students, as these fictional works
may also help us, as researchers, reflect on thleteasn of some current key research areas in HCI.
The Memorizer is clearly connected with lifeloggiregearch, which aims to capture the whole life
of a person (Mann, 2004; Gurrin, Smeaton & Dohe&tfi4), and, by and large, with all those
technologies aimed at enhancing the human memarydqen Hoven, Sas, & Whittaker, 2012). The
miniaturization of commercial cameras (e.g., Naveatlip) and the evolution of smart glasses
(e.qg., Vuzix Blade), as well as progresses in dlgas for activity recognition (e.g., Lee et al.,
2016), are enabling the continuous recording ofesyperiences and the subsequent retrieval for
recollecting purposes.

Likewise, the Emotional Regulator refers to theathements in wearable technologies (Schmidt
et al., 2018; Mencarini et al., 2019) and emotiecognition techniques for detecting cognitive and
emotional states on the basis of physiological (faka et al., 2018). Commercial wearables (e.qg.,
Empatica E4, Emotiv Insight, MUSE Headband), ad ag&lesearch prototypes, now allow for the
continuous monitoring of e.qg., stress (Parlak et24118), anger (Jha et al., 2018), and
sadness/happiness (Lu et al., 2019), also opemipgrtunities for users for taking action to
regulate the onset of “inappropriate” emotions (Mtral., 2018) and change behavior (Rapp et al.,
2019).

Finally, the Body Duplicator points to progressefiumanoid robotics (Goswami &
Vadakkepat, 2019), which are being progressivelpleyed in domains as diverse as healthcare
(Costa et al., 2018), education (Mubin et al., 3048d manufacturing (Bolotnikova et al., 2017),
as well as to advances in brain-computer interfaghgch convert the brain activity into computer

commands (Nicolas-Alonso & Gomez-Gil, 2012). Thess#hnologies are able to remotely control



devices and robotic arms supporting medical rehatidn and providing communication and
mobility capabilities to disabled people (Moustakéasl., 2015): combined with Augmented
Reality technologies, for instance, they may alloeked-in syndrome patients to experience the
outside world through the eyes of their caretakiéadtaous et al., 2019).

All these technology developments make the futdegscted in the students’ design fictions
closer: such fictions may then be a source of &rthflections for HCI researchers, encouraging
them to take seriously the potential long-term aratal implications of these promising research

fields.

Design fictions and “conventional” design techniguesing design fictions in combination with
more “traditional” design techniques, like Persoaad scenario-based design, allowed us to
compare the two approaches, discovering differeabest the kind of contribution they can bring
about in the learning process.

First, while Personas consider the user from adtperson perspective,” being developed on the
basis of demographics, daily habits, and goalsgdditions focus the design activity on a “first-
person perspective,” whereby the design fictiomsiracters have thoughts, emotions and struggles.
As we have seen, the students did not make tludiorial characters simply interact with the
imagined technology prototypes; rather, they endbtiem with an “internal life”, which enabled
the exploration of issues relevant to the HCI disse.

In other words, Personas can be used to createtypatal users that can orient the design of
novel applications and services. In so doing, tiaegly elicit critical reflections on the use of
technology, as they do not have a proper “subjggtiand “agency”: Personas are a “tool” to tailor
the design process to the users’ idiosyncratic aiddeblsen (2002) argued that these characters are
often stereotypes, mere functionaries that illastthe workings of the product being described. It

has also been noted that they lack the depth, palisoand history that characters in novels



possess, and are often little more than a statiofiattributes that do not suggest a sense of
personal growth or internal experience (Blythe &ité&/r2006).

Design fictions’ characters, instead, are more derignd rounded and may create ambiguity
that can lead to novel design insights and chafler{Gaver, 2003). They encourage the students to
reflect on how individuals may subjectively actiieact to, and be influenced by a “world” in
which a given technology has become pervasivelibmy” in a fictional context, they foster the
exploration of the moral dilemmas and the “interingbacts” that a technological artifact may
produce, focusing the attention on the interioreaspof the user experience. In sum, on the one
hand, Personas methodology may make the studeats @wat technology needs to be designed on
the basis of the users’ characteristics; on therdthnd, design fictions may support them in
investigating the ways people are affected by ddubiat is changed due to technological
advancements, enabling the exploration of “fek-lissues (Blythe & Write, 2006).

Second, design fictions offer different creativelsowith reference to scenario-based design,
giving opportunity to envision the non-ordinary ass of “future life” and be free from
technological constraints, thus supporting credtmeking to a larger extent than common
scenarios (Grammenos, 2012).

Common scenarios are a means to envision how waénsteract with a given technology “in
practice”, usually representing the technologictafect as a “problem solver” that satisfies the
user’s situated needs and positively affects heryelay life. Their “plot” is a plain description of
the interaction between the user and the technplgwell as of the immediate and “local” impacts
that it has on her life, as in famous Weiser’s acenof ubicomp technologies (Weiser, 1999).
Here, technology does not generate any side-etfexiolitical and social contexts are commonly
taken for granted, the future “world” is assumedlepicted as benign, and conflict and struggle are
almost completely omitted (Blythe, 2014).

Design fictions, instead, use more complex nareaichniques, developing stories where

“conflict”, the basic driving force of narrativessumes a central position. This helps the students



consider the side-effects of design, whereby thertelogical artifact might produce unwanted
consequences on the individual and the world sha&hits, generating conflicting situations and
struggle (as in the Emotional Regulator, in whiatth&r swings from the desire of turning off the
device in order to experience authentic emotiorteémeed to regulate his emotional life).
Moreover, differently from common scenarios, whagten linger over the description of
“situations” in which the technology is enactedsida fictions insert the envisioned prototype
within a coherent future world, discussing it asgditic, i.e., belonging to an imagined fictional
“universe”. Actually, “world building” is a core &uity of design fiction method, as we have seen
in the previous Sections. This encourages the stade go beyond the immediate implications of
the prototype, rather framing it within the broadaltural, political and social ecosystem that
characterizes the imagined world, thus supportiegnvestigation of the wider impacts of
technology.

In sum, while scenario-based design focuses tliests’ attention on the positive, “local” and
immediate consequences of technology design anteaseful to imagine how the interaction will
take place in specific situations, design fictibngg to light the issues stemming from the systemi
adoption of technological artifacts, offering maxmmplex narratives and “worlds” that may make
the students aware of their ambiguous, systemicdantlle-edged effects.

Third, design fictions encourage to “play” with dlygias: this provides a critical distance that
may point out theoretical concerns far more ditfito identify in common scenario-based design,
which uses more realistic settings. For instancen#n et al. (2013) envisioned a distant future
when robots enslaved humanity due to the respadigibi the HCI community. The issues raised
in that work, namely that the HCI focus on the immment of technology simultaneously made it
more ubiquitous, subtle and capable of controlhinghan behavior, would have been hard to
consider while remaining an engaged researcheltigoaag the critique of current HCI research
within a dystopian world allowed Kirman et al. txkle a difficult topic from a critical distance

(Tanenbaum et al., 2016).



Moreover, dystopian “extreme” worlds support “thetaral creativity”, allowing for the
exploration of paradoxical situations that may srbthe conceptual presuppositions embedded in
current HCI trends. By proposing “alternative” liga that are built on (even radically) different
assumptions from those of the real world (e.gt énaotions can be rationally controlled, as in the
Emotional Regulator), the students are able taganto question relevant conceptual categories of
our culture and design practice. Traditional H@&rerios, instead, often take for granted the
assumptions of HCI research and practice, configrtine conceptual categories on which such

research is grounded (Blythe & Wright, 2006).

Limitations A limitation of this work relies in the “uniforrty” of the sample we involved. In
particular, we did not test our method with Comp@&eience and Engineering students, who are
often enrolled in HCI courses. This was due tof#lee that the method proposed in this article
stemmed from the need to convey basic conceptLotdistudents that did not have a strong
technical background.

Recruiting psychology students, however, could Hagsed some outcomes, such as the focus
on the psychological impacts of technology, whiohld also be a consequence of the students’
background. The naivety of some prototypes, whitdnaended to convey a deterministic
perspective on technology, as if the mere factsgecific technology exists implies that people
behave differently than now, could also be retraoetieir humanistic background. Students often
ignored how people also appropriate and “go agaihstpurpose of a design - both intentionally
(because they are in opposition to its purpose)irapticitly (because people often happen to use
technologies differently from what they were inteddor). This is interesting as it also reveals
something about the students’ fears and conceptibtezhnology. They could have emphasized
the risk that technology modifies the “mind” andhttols people, not only because of the influence

of sci-fi literature inspiring their creations, balso as a means for reaffirming the importance of



mind and human agency, of which they will haveatketcare as psychologists. This shows how
design fictions may reveal visceral concerns abexhinology, as they were a “projective” method.

Despite these limitations, design fictions usethia course were able to elicit philosophical,
social, and moral reflections, showing that theyenable to move students beyond their current
terrain (no students had a social science or piploisal background).

Future research could explore whether involvingletiis with different backgrounds could entail
more multifaceted debates and generate more condpkagn fictions. Another point that is worthy
to be noticed is related to the gap existing betwbe envisioning of fictional designs and the
development of “real” HCI prototypes. We did nddttevhether the awareness and knowledge the
students developed during the course turned int@ raare design practices, even because the
course was unique of its kind within their curreult would be interesting to use design fictions
within a design, computer science or HCI degreenes an advanced course (thus involving

“expert” students).

6 METHODOLOGICAL CONSIDERATIONS

Thinking of our experience we see five main stagetesign fictions creation in order to introduce
basic elements of HCI/design and elicit studergfiections on technology: identifying a design
problem, generating ideas, creating the fictiomaligih, and critically discussing the result.

The first stage is the identification of a desigalggem, deciding what the most interesting
challenge to tackle is, as the subsequent desigk wit try to give an answer to that. Students
should be left free to formulate their own challes@n the basis of their own understanding of the
design space that is under exploration.

The second stage is the generation of multiplesiddare, students should be invited to envision
as many concepts as they can. We noticed thairghédieas generated were the most anchored to

the current technology landscape. Insofar as theests were “forced” to define multiple concepts,



they started imagining provocative ideas, disryptingoing against the trends of the specific
design space they had to explore.

The next stage is designing the fictional prototypserting it into a design fiction. Students have
to narrow the focus of design activity, tracing badl the generated concepts to a single design:
they may find it difficult to combine different ids into a coherent and plausible design, and
assistance, when asked, should be provided.

Design fictions should be created starting fronwédt if’-statement, a “basic rule of fiction”
like “What if Artificial Intelligence raises agaihBumans?. This represents the “setting” of the
design fiction. Students may be invited to thinksoitfi stories coming from literature, comics,
cinema or TV series, in order to find inspiratian defining the fiction’s set-up: this may connect
the design activity to a “familiar” domain, allovgrstudents to exploit and rework their imaginary.

Then, students need to focus on one or more mairacters and a “conflict” that they may
experience: conflict represents the driving fortéhe narrative and can be actualized in an interna
struggle that the character lives (as in the Emali®egulator, where Arthur wants to both have
and lose control of his emotions), in a difficdujney that it has to travel (as in the Memorizer,
which John has to trace back to what he reallydlivethe past), or in a “battle” that it has totfig
against someone or something (as in the Body Datplicwhere Song fights against Russia
exploiting the potentialities of technology). Fietmore, design fictions need to have a
“beginning”, where the character “encounters” tifeatllt situation, and an “end”, where the
conflict is (partially) solved or still persistsfweh may make the narrative more ambiguous.

A relevant point is that the protagonist of theifio has to be the character rather than the
fictional prototype, which, instead, needs to bevewbto the background, as something that has
been taken for granted by all the individuals lgvin the fictional world. In other words, the
imagined technology has to act behind the scesdabeaevents narrated in the fiction were a
byproduct of its ways of functioning. This allowsetstudents to focus on the impacts that

technology has on the people’s way of living antlordy on the technology per se.



While designing the fictional prototype, the studeshould careful consider the interior aspects
of user experience, which are almost absent frorasdPes based approaches (Blythe & Wright,
2006). On the one hand, characters should be dregtaking into account their “internal life”,
and students should pay attention to their emotipasceptions and thoughts. On the other hand,
when proposing the fictional technology, core fimwlities and input/output modalities should be
developed by keeping in mind how they will afféut t'felt-life” of individuals, namely their ways
of thinking, feeling, and conceiving the world. Mg away from exclusively functional criteria
when developing the prototype allows the studemtgflect on how the adoption of a given
technology may change the ways people relate tagbkes and the world.

Another point that the students should considemndreating the fiction is the social and cultural
contexts in which the “action” takes place. To #is, they should be encouraged to build a
coherent fictional world, in which a society hagbahaped by the proposed technology: this
would enable the students to reflect on the lomgrtend systemic consequences of technology
design. In so doing, it is important that the betis settled in a very distant future, so that the
students may imagine even radical changes in sogigtout being anchored to current “ways of
living”. Attention should be drawn to social retats, values and weltanschauungs and how they
could be affected by the spreading of the fictiqmalotype.

In other words, in developing their fictions stutieshould give an answer to questions like: how
do people will organize their everyday activitiggeractions, transfers, and so on? What kinds of
“ideologies” would orient their actions? What foohsociety is coherent with the systemic
adoption and ways of functioning of that particukchnology?. This means that after having
provisionally defined the main characteristicshag fictional prototype in a preliminary phase,
students need to develop the prototype and thgmiéstion in parallel, as the world surfaced ie th
latter should be a byproduct of the former. Wecettithat this activity was the most demanding for

the students, because they constantly had to assesshanges in fictional prototypes’ features



would have impacted on the fictional worlds andrabters. However, participants found this phase
highly stimulating as the animated debates emengéu the groups testified.

In sum, an “external” and functional descriptiortloé prototype is not sufficient to create a
“good” design fiction. Students should focus onisimning how its features may affect the
individual and her interior states and functiong.(@anemory), the society in which she lives (e.g.,
the ways people stay together and interact with e#leer, the social values and the dominant
“ideologies”), and, by and large, the “world” in wh the fiction is settled.

If for Psychology students a stronger focus orf‘iternal” impacts of technology could be
particularly useful, as it allows them to leveragl put their knowledge about mind into practice
during the design activity, Sociology/Anthropologiiilosophy students could consider more in
depth the social and cultural contexts in whichrthgative takes place, as well as the moral
concerns arising from the characters’ interactiath vechnology.

The focus on the interior and societal aspecth®iiser experience could be extremely useful
also for Computer Science and Engineering (Mecladiaicd Electrical) students engaged in
learning HCI fundamentals. In our experience, defigfions were able to move Psychology
students beyond their current terrain, by makiregrtiieflect on the moral and social implications
of technology design, even though they did not kewesociological or philosophical background.
Likewise, design fictions could shift the focusrfrahe technical aspects of technology design to its
human “wider” implications when used with Compuseience and Engineering students, offering
them a nuanced and multifaceted picture of HCligis® and its impacts.

The final stage is the critical discussion andefbn on the created prototypes. Here, design
fictions should first “speak for themselves”, ahd full texts should be made available to all the
participants before the debate. The “designerstishihhen be allowed to explain their own story,
but the other students should be encouraged t@sxpineir own interpretation of the fictions, also

guestioning the creators’ ones, being advisedrtbdtorrect” readings exists.



We want now to point out some futher methodologoradsiderations that could further help HCI
teachers, researchers, and designers to enaaiojhespd method. The following suggestions are
addressed to the use of design fictions withinctaesroom, but they might also be applied outside
the educational context, being used by people wite&pertise in technology or design in order to
raise their “awareness”. Despite grounded in ainyelr course experience, enacted across several
cohorts of students, such suggestions still stem fa relatively low numbers of “cases”, taken
from a specific master’s degree of Italian psychglandergraduates: this advises us to consider

them as hypotheses that will need further tesbrigrove their validity.

Mix “real” and fictional methodsln the first phases of the design work we invgéatents to
use the design studio methodology, as well as sosn&ersonas, affinity diagrams and so on. This
allowed them to familiarize with the design progcesgerimenting and learning tools that are
commonly employed when designing “real” technolegiéreating design fictions on the basis of
“traditional” design methods, which pose precigpstto be followed in order to achieve the
desired results (e.g. the definition of (fictionafers’ needs through Personas and scenarios), may
further avoid that the design fiction creation ghagns out in a mere exercise of imagination
disconnected from the design activity. Actuallyalibws for the reflection on the design activity
itself, enabling students to think of their roledesigners. However, other design techniques could
be experimented in combination with design fictipoas well as other design phases included in the
process (e.g. the evaluation phase). Can we diettmal prototypes on the basis of empirical user
requirements (e.g. by inviting students to condotetrviews)? Should design fictions be anchored
to real users’ needs? What would it mean to eveladictional prototype? Can we involve real (or

fictional) users for co-creating a fictional protpé or testing it?

Support “narrative thinking”.The stories produced by the students varied wikhelgrms of

length and complexity (e.g., the minimum lengthhedf fictions has been 830 words, whereas the



maximum length has been 5282 words). We neithesighed requirements or instructions on how
to build stories (apart from giving general suggest about the plot development, i.e., that it seed
to have a beginning and an end and should focused‘conflict”), nor gave lessons about
storytelling. We may notice that the design ficidhat “achieved the most success”, being voted
by the class for further discussions, were the rapgtiguous and complex (in terms of the
prototypes’ consequences on characters), eventd ginple from the narrative point of view.
Blythe (2017) argued that a deeper understandistpoytelling may help us develop more nuanced
and reflective research fictions. And we have hgitted that characters and plot variations allowed
students to identify with the issues raised ancearent different possibilities. So it is reasomabl

to suppose that more complex narratives could gdeokicher food for though and source for
discussion. We recommend that future researchewdlore whether a stronger focus on narration

techniques could improve the kind of reflectionatttiesign fictions could engender.

Provide a “light” guidance.In line with our constructivist approach we triednhake the
students take the guidance of the learning protgdgaving them free to formulate their own
research questions and find the means to solve. tWenonly suggested an application domain to
be tackled during the design work, and providedethiwdological scaffolding to structure the
design process. Leaving students completely freselaeicting the topic of their fictional prototypes
would have excessively scattered the subsequenisdi®n, whereas excessively narrowing down
the application type would have limited their imaafion and autonomy. Another point is related to
the discussion phase. We did not introduce predoies on which reflecting. This allowed for the
development of the concerns and understandingstidénts considered important. We suggest
that future research will continue on this lineplexing other means to open up students’
imagination and allow for self-expression, suppwtstudents’ autonomy and self-guidance. Blythe
et al. (2018) for instance, suggested that thexe@dvantages to images over text in terms of Igavin

room for interpretation and creativity.



This said, there are further possible evolutionthefmethod we proposed: even though we did
not enact these possibilities “on the field” yégy could be experimented in future work.

On the one hand, teachers could invite their stisdenuse different media when creating
fictional prototypes. We have seen that the HClmamity employed comics, videos, and
“products”, as well as ads, theatrical enactmed,radio shows, to create fictional designs. We,
instead, mostly relied on written language andditranal” story development, which may have
limited the students’ creativity in favor of a soft“philosophical” activity. Future research could
explore how diverse media might differently affdet students’ outcomes, as well as the
subsequent class discussions. Teachers couldaalde tirectly the idea of “world building”, by
inviting students to produce multiple and heteragers artifacts pointing to a unique fictional
universe. In doing so, they could still rely onnaéives to complement the “objects” developed. If
Coulton et al. (2017) stressed that design fictemisil the creation of multiple artifacts that pign
put together create a “world”, Blythe (2017) argtieat we should focus on plot and storytelling.
Luu et al. (2018), instead, showed that storytgland world building are not contrasting practices
but may work together: while written stories hawtgntial to facilitate speculations on future
scenarios, other “artifacts” are more open forriptetation. We have noticed, for that matter, that
narratives can create worlds as well. Opening tindesits’ design activity to different “materials”
and “forms” could also widen the applicability dietmethod, e.g., to product or media design
degrees, leaving the students free to exploit gpcific skills to create their own fictional
prototypes. Finally, teachers could also propofferént “technology domains” as themes of the
students’ fictional designs. As we have seen, desgjons in HCI have developed fictional
technologies in domains as diverse as shape-chpimgarface (Sturdee et al., 2017), virtual cities
(Ylipulli et al., 2016) and cities of things (Lupiett al., 2018), artificial animals (Edwards et al

2016), and drones (Lindley & Coulton, 2015a). Testbgies for “smart” building, organizations



and cities may widen the “unit” of the studentssid@ work, potentially enabling reflections on the
environmental, organizational and urban conseqeoiceechnology design.

On the other hand, future research could investiggthniques for deepening the students’
reflections on the design fictions they produce@ Ndve emphasized that most of the fictional
designs created during the course were directlyrfeonsciously) inspired by science fiction.
However, we did not encourage the students to coerthair work with their sources of inspiration.
Presenting sci-fi stories that bear similaritiewthe created designs, after a phase of “free
discussion”, might make the students more awatketultural assumptions that influenced their
conceptions of technology. This would foster themanalyze their concerns and expectations,
tracing them back to both their personal and caltumaginary. Alternatively, the teacher could
prompt those technological innovations that mosémeble the students’ fictional prototypes,
making more explicit the connection between thariand the present. “Experts” in specific
technology domains (e.g., Artificial Intelligendeobotics, etc.) could also be invited to discuss
with the students the produced fictions, bringingiit perspective as supplementary food for
thought. In doing so, the students could be alloteeskt the “agenda” and the themes to be

debated, in order to preserve their autonomy apopnities for self-expression.

7 CONCLUSIONS

In this article, we asked ourselves whether deagions could be usefully employed in academic
education to support students in critically refleotthe assumptions and ramifications of
technology, as well as on their role as desigrierghis aim, we organized an introductory HCI
course for psychology students, asking them toymreé&nd discuss design fictions. We noticed that
the students acquired the basic concepts of degjgachnology through the creation of fictional

prototypes. Further, we explored three differesesgch themes.



Firstly, we investigated whether fictional desigme able to move the students’ thinking about
technology beyond the here and now. It turned loatt design fictions may push them to reflect on
the potential long-term and systemic implicatiohgechnology. Their narrative form allowed the
students to elaborate a variety of “what if’ scémmand thought experiments: these made them
acknowledge the ambiguous individual and socidtahges entangled with technology
development. Moreover, design fictions stimulatetical thinking on some of the common
practices that revolve around our technology usegenecting the future world depicted in the
fiction with the present condition. This suggesist ffictional design can be a tool for involving
people in a sort of “controlled” philosophical atty, which encourages the investigation of
“situated” problems, i.e., anchored to a specifioritext” represented by the fictional world.

Secondly, we tried to understand whether desidiofis are capable of helping students unveil
the presuppositions that lie behind current teabgiek. It resulted that fictional designs may eaabl
the students to identify the theoretical categates frame our understanding of technology and its
design. By being free of creating somehow “extremerlds, the students became aware that
conceptualizations about technology may evolvecagldevices are introduced, and that alternate
theorizations may lead to different designs grodndelifferent values. However, it also became
apparent that sci-fi popular literature affecteel tepresentations of technology given by the
students, encouraging them to stress their dyst@spects. This further shows the “weight” of the
cultural lenses that inspire and limit our imagioatabout technology, driving our understanding of
and expectations about its future development,edsag the potentialities of design fictions in
making them emerge.

Lastly, we asked ourselves whether design fictmarssupport students in thinking about their
responsibility as designers. We discovered thagddgtions may stimulate ethical reflections,
unpacking the potential moral implications of desrgork. By manipulating their fictional
characters and seeing problems through their dyestudents not only imagined how individuals

could subjectively “live” the technology they enwaised, but also explored moral dilemmas from a



first person perspective. This fostered identifmaand engagement with the issues raised during
the discussions, allowing the students to reflacthe@ intrinsic morality of technological artifacts
and the ethical relevance of design choices.

To conclude, it is worth pointing out the applidapiof the findings presented in this article and
emphasizing the many future possibilities for thark.

On the one hand, even though the method has bgenimented only with Psychology students,
it may be applicable to all those students thatalchave a strong technological background and
need to be introduced to HCI. Design fictions,antf are able to elicit psychological, cultural,
philosophical, sociological and political reflegt®that could connect with and leverage the
“humanistic” background of a variety of studentsilding on their previous knowledge to produce
insights about technology design. Our experiencg Imeauseful for teaching students attending
only one HCI course in their academic career:diwal design gives a critical lens to understand a
discipline that is complex and multifaceted, theussptions and implications thereof could be hard
to convey in the limited time of a stand-alone seur

On the other hand, the proposed method could béogetin other courses beyond Psychology
degrees and involve students at different leveksxpkrtise in technology design, as well as having
diverse backgrounds who may collaborate togethttereint technology domains from those
reported here could be investigated as well. Fetaimce, given the increasing interest of HCI
educators in teaching Engineering students, ddgitions could be employed in Mechanical or
Electrical Engineering degrees. In fact, desigtidits could allow to easily shift the focus froneth
technical issues to the moral, individual and datieoncerns of designing technologies, providing
a wider perspective on the implications of HCI aliszipline. Even if they were not yet employed
within a specific course with precise educationalsa early attempts of using design fictions in
workshop activities with Computer Science studgeisted out that fictional design may allow
them to see the social impacts of their work (Skarpt al., 2008). Our experience further

highlighted that design fictions are able to mdwe students outside their terrain within HCI



courses, encouraging them to make reflections go&ygnd their current background. Future work
could then assess the effectiveness of the mettugmbped in this article even in HCI courses in
Engineering degrees, exploring the learning outoanhievable with students that have a strong
technical background.

Finally, there is room to explore different “formaf fictional design, encouraging students to
exploit different media, and move away from thealepment of single storylines; different ways
to debate the produced fictions within the classr@ould be also experimented, by making more
explicit the connection between design fictions aciefi imaginary, as well as between fictional

and real technologies.

REFERENCES

1. Abelson, H. and DiSessa, A. (1986urtle geometry: The computer as a medium for
exploring mathematicMIT press.

2. Bardzell, S., Bardzell, J., Forlizzi, J., Zimmerman and Antanitis, J. (2012). Critical
design and critical theory: the challenge of desigrior provocation. IfProceedings of the
Designing Interactive Systems Conference (DIS AM, New York, NY, USA, 288-297.

3. Bardzell, J., Bardzell, S., and Hansen, L. K. (20Idmodest Proposals: Research Through
Design and Knowledge. IAroceedings of the 33rd Annual ACM Conference omé&tu
Factors in Computing Systems (CHI "1BCM, New York, NY, USA, 2093-2102.

4. Blythe, M. and Wright, P. (2006). Pastiche scersariaction as a resource for user centred
design.Interacting with computerd8, 1139-1164.

5. Blythe, M. (2014a). The hitchhiker's guide to ubmgm using techniques from literary and

critical theory to reframe scientific agendBersonal Ubiquitous Computl8(4), 795-808.



6. Blythe, M. (2014b). Research through design fictioarrative in real and imaginary
abstracts. IfProceedings of the SIGCHI Conference on Human FadtoComputing
Systems (CHI '14ACM, New York, NY, USA, 703-712.

7. Blythe, M. (2017). Research Fiction: Storytelliitjpt and Design. IRProceedings of the
2017 CHI Conference on Human Factors in Computiygiedns (CHI '17)ACM, New
York, NY, USA, 5400-5411.

8. Blythe, M., Andersen, K., Clarke, R., and Wright,(B016). Anti-Solutionist Strategies:
Seriously Silly Design Fiction. IRroceedings of the 2016 CHI Conference on Human
Factors in Computing Systems (CHI '1BCM, New York, NY, USA, 4968-4978.

9. Blythe, M., Steane, J., Roe, J., and Oliver, C180Solutionism, the Game: Design
Fictions for Positive Aging. IiProceedings of the 33rd Annual ACM Conference ométu
Factors in Computing Systems (CHI '1BCM, New York, NY, USA, 3849-3858.

10.Blythe, M., Encinas, E., Kaye, J., Avery, M. L., Mabe, R., and Andersen, K. (2018).
Imaginary Design Workbooks: Constructive Criticiamd Practical Provocation. In
Proceedings of the 2018 CHI Conference on Humandfaen Computing Systems (CHI
'18). ACM, New York, NY, USA, Paper 233, 12 pages.

11.Bolotnikova, A., Chappellet, K., Paolillo, A., Esade, A., Anbarjafari, G., Suarez-Roos, A.,
Rabate, P., & Kheddar, A. (2017). A circuit-brealuse-case operated by a humanoid in
aircraft manufacturing. IRroceedings of the 13th IEEE Conference on Autanéacience
and EngineeringXi'an, China: IEEE, 15-22.

12.Buttrick, L., Linehan, C., Kirman, B., and O'HaE, (2014). Fifty shades of CHI: the
perverse and humiliating human-computer relatigndniCHI '14 Extended Abstracts on
Human Factors in Computing Systems (CHI EA."AQM, New York, NY, USA, 825-834.

13.Carrall, J. M. (1997). Scenario-based design. IHdlander & T. K. Landauer (Eds.),
Handbook of human-computer interactigdnd ed., pp. 383-406). Amsterdam: North-

Holland.



14.Carroll, J. M. & Rosson, M. B. (2003)sability Engineering: Scenario Based Development
of Human Computer Interactio®an Francisco, CA: Morgan Kaufman.

15.Costa, A., Martinez-Martin, E., Cazorla, M., andialy V. (2018). PHAROS - PHysical
Assistant RObot SysterBensorsl8, 2633.

16.Coulton, P., Lindley, J., Sturdee, M. and Stead,(RD17). Design fiction as world
building. InProceedings of the 3nd Biennial Research ThrougsigieConferencel63-
178.

17.DiSalvo, C. (2012). Spectacles and Tropes: Speacal®esign and Contemporary Food
Cultures Fibreculture Journal 20, 109-122.

18.Dourish, P. and Bell, G. (2014). "Resistance igdlitreading science fiction alongside
ubiquitous computing?ersonal Ubiquitous Computl8(4), 769-778.

19.Dukes, C. and Koch, K. (2012). Crafting a delightfiyperience: teaching interaction design
to teensinteractions 19(2), 46-50.

20.Dunne, A., and Raby F. (200Design Noir: The Secret Life of Electronic Obje&asel:
Birkhauser.

21.Edwards, L., Maxwell, D., Pillatt, T., and Downing, (2016). Beebots-a-lula, Where's My
Honey?: Design Fictions and BeekeepingPinceedings of the 9th Nordic Conference on
Human-Computer Interaction (NordiCHI 'LGACM, New York, NY, USA, Article 79, 10
page.

22.Elsden, C., Chatting, D., Durrant, A. C., Garbatt,Nissen, B., Vines, J., and Kirk, D. S.
(2017). On Speculative EnactmentsPioceedings of the 2017 CHI Conference on Human
Factors in Computing Systems (CHI "1ACM, New York, NY, USA, 5386-5399.

23.Ewans, E. (2014). Introduction to Design Studio ihetology. Slides at
https://slideplayer.com/slide/8017264/ Last acaggsdy 31, 2016.

24.Faltaous, S., Haas, G., Barrios, L., SeidererRayh, S. F., Chae, H. J., Schneegass, S., and

Alt F. (2019). BrainShare: A Glimpse of Social Irstetion for Locked-in Syndrome



Patients. IrExtended Abstracts of the 2019 CHI Conference amatuFactors in
Computing Systems (CHI EA '19)CM, New York, NY, USA, Paper LBWO0155, 6 pages.

25.Frayling, C. (1993/4). Research in art and dedRpyal College of Art Research Papers
1(1), 1-5.

26.Friedman, B., Kahn Jr., P. H., Borning, A., and digien, A. (2006). Value sensitive design
and information systems. In P. Zhang & D. Galletgals.).Human-Computer Interaction in
Management Information Systems: Foundatips 348—372). Armonk: M. E. Sharpe.

27.Gaver, W. (2012). What should we expect from redetrough design?. lAroceedings of
the SIGCHI Conference on Human Factors in Compuiipstems (CHI '12ACM, New
York, NY, USA, 937-946.

28.Gaver, W., Beaver, J., Benford, S. (2003). Ambigag a resource for design. Proceedings
of ACM Conference on Computer—Human Interaction (260D3). ACM Press, New York,
pp. 233-240.

29.Gaver, W., Bowers, J., Boucher, A., Gellerson,R¢nnington, S., Schmidt, A., Steed, A.,
Villars, N., and Walker, B. (2004). The drift tabtiesigning for ludic engagement. @l
'04 Extended Abstracts on Human Factors in Comgusiystems (CHI EA '04ACM, New
York, NY, USA, 885-900.

30.Goswami, A., & Vadakkepat, P. (Eds.). (2019umanoid robotics: A referenc®ordrecht:
Springer.

31.Grammenos, D. (2012). Little red-smart-hood: emwigig how ambient and ubiquitous
technologies may affect future everyday life Piroceeding of the 16th International
Academic MindTrek Conference (MindTrek 12EM, New York, NY, USA, 57-60.

32.Grand, S. and Wiedmer, M. (2010). Design FictiorMéthod Toolbox for Design Research
in a Complex World. IfProceedings of the DRS 2010 Confererca6.

33.Gurrin, C., Smeaton, A. F., and Doherty, A. R. @0L1ifeLogging: Personal Big Data.

Found. Trends Inf. Refr8(1), 1-125.



34.Hales, D. (2013). Design fictions an introductiom grovisional taxonomypigital
Creativity, 24(1), 1-10.

35.Hauser, S., Desjardins, A., and Wakkary, R. (20D&kign activism in the HCI classroom.
In CHI '13 Extended Abstracts on Human Factors in Qatng Systems (CHI EA '13)
ACM, New York, NY, USA, 2119-2128.

36.Helms K., and Fernaeus, Y. (2018). Humor in defigion to suspend disbelief and belief.
In Proceedings of the 10th Nordic Conference on Hu@amyputer Interaction (NordiCHI
'18). ACM, New York, NY, USA, 801-818.

37.Institute for the Future. (2013). Future of Teclugy-Enabled Strategies for Health
Promotion & Disease Prevention, 2040 Annotatedlgrapummary of two expert
workshops for the Vitality Institute Commission.I®alto, CA: Institute for the Future.

38.Joy. B. (2010). Why the Future Doesn't NeedWsed 8(4), 1-18.
http://www.wired.com/wired/archive/8.04/joy_pr.htnbhlast accessed July 31, 2016.

39.Jha V., Prakash N. and Sagar S. (2017). WearalgerAvonitoring SystemlCT Express
3(3), 194-198.

40.Jonassen, D. H. (1991). Objectivism versus consiram: Do we need a new philosophical
paradigmEducational Technology Research and Developn8£(8), 5-14.

41.Kahng, A. B. (2012). Predicting the future of infaation technology and society [The Road
Ahead].IEEE Design & Test of Computei29(6), 101-102.

42.Kaye, J. and Dourish, P. (2014). Special issuec@nse fiction and ubiquitous computing.
Personal Ubiquitous Computl8(4), 765-766.

43.Kirman, B., Linehan, C., Lawson, S., and O’Hara(Z013). CHI and the Future Robot
Enslavement of Humankind: A Retrospective. CHI EB8ended Abstracts on Human

Factors in Computing Systems, ACM, 2199-2208. Httpi.org/10.1145/2468356.2468740



44.Knutz, E., Markussen, T., and Christensen, P. &32 The Role of Fiction in Experiments
within Design, Art & Architecture. IfProceedings of the Nordic Design Research
ConferenceCopenhagen & Malmo, 341-348.

45.Kuznetsov, S., Davis, G. N., Paulos, E., GrossPMand Cheung, J. C. (2011). Red
balloon, green balloon, sensors in the skyPdoceedings of the 13th international
conference on Ubiquitous computing (UbiComp.'BIOM, New York, NY, USA, 237-246.

46.Lave, J. (1993)Understanding practice: perspectives on activitg @aontext Cambridge;
New York: Cambridge University Press

47.Lawson, S., Kirman, B., Linehan, C., Feltwell, and Hopkins, L. (2015). Problematising
Upstream Technology through Speculative Design: Tase of Quantified Cats and Dogs.
In Proceedings of the 33rd Annual ACM Conference om&luFactors in Computing
Systems (CHI '1L5ACM, New York, NY, USA, 2663-2672.

48.Lee, H., Upright, C., Eliuk, S., and Kobsa, A. 1B). Personalized object recognition for
augmenting human memory. Rroceedings of the 2016 ACM International Joint
Conference on Pervasive and Ubiquitous Computimjuict (UbiComp '16)ACM, New
York, NY, USA, 1054-1061.

49.Lindley, J., and Coulton, P. (2014). Modelling QpsFiction: What's The Story?
StoryStorm Workshop at ACM Designing Interactivgstems. 2015. Back to the Future:
10 Years of Design Fiction. Available at
http://eprints.lancs.ac.uk/69587/1/Modelling_DesiBiction_StoryStorm_Paper.pdf. Last
accessed May 21, 20109.

50.Lindley, J., and Coulton, P. (2015a). Game of DsomeProceedings of the 2015 Annual
Symposium on Computer-Human Interaction in Playl(BHAY '15) ACM, New York,
NY, USA, 613-618.

51.Lindley, J., and Coulton, P. (2015b). Back to tlwufe: 10 Years of Design Fiction.

Proceedings of the British HCI Conference.'28CM, New York, NY, USA: 210-211.



52.Lindley, J., and Coulton, P. (2016). Pushing thmits of Design Fiction: The Case For
Fictional Research Papers.Rnoceedings of the 2016 CHI Conference on Humandfs.c
in Computing Systems (CHI "1&CM, New York, NY, USA, 4032-4043.

53.Lindley, J., Coulton, P. and Sturdee, M. (2017)plications for Adoption. IrProceedings
of the 2017 CHI Conference on Human Factors in Qaing Systems (CHI '17ACM,
New York, NY, USA, 265-277.

54.Linehan, C., Kirman, B. J., Reeves, S., Blythe A.Tanenbaum, J. G., Desjardins, A., and
Wakkary, R. (2014). Alternate endings: using fintto explore design futures. CHI '14
Extended Abstracts on Human Factors in Computirsge®ys (CHI EA '14) ACM, New
York, NY, USA, 45-48.

55.Lu, X., Liu, Z., and Stolterman Bergqvist, E. (2019t sounds like she is sad": Introducing
a Biosensing Prototype that Transforms Emotions Real-time Music and Facilitates
Social Interaction. Ifextended Abstracts of the 2019 CHI Conference amadfuFactors in
Computing Systems (CHI EA '19)CM, New York, NY, USA, Paper LBW2219, 6 pages.

56.Lyckvi, S., Wu, Y., Huusko, M., and Roto, V. (2018gagons, exoskeletons and ecologies:
on expressing and embodying fictions as workshskstdnProceedings of the 10th Nordic
Conference on Human-Computer Interaction (NordiCl8l. ACM, New York, NY, USA,
754-770.

57.Mann, S. (2004). Continuous lifelong capture ofspeal experience with EyeTap. In
Proceedings of the 1st ACM workshop on Continuacisieal and retrieval of personal
experiences (CARPE'Q4)CM, New York, NY, USA, 1-21.

58.Marsh, T., and Nardi, B. (2015). Narrative in H@iteractions, Play, Games, Stories,
Fictions and Envisioning Futures Using Activity TOng. Presented at the SIGCHI 2015
Human Factors in Computer Systems, CHI 2015 wonk&wplogical perspectives in HCI,

South Korea (2015). Available at https://research-



59.

repository.griffith.edu.au/bitstream/handle/10072/808/MarshPUB4.pdf?sequence=1&is
Allowed=y. Last accessed May 21, 2019.

Markussen, T. and Knutz, E. (2013). The poeticdesign fiction. InPProceedings of the 6th
International Conference on Designing Pleasuralled®cts and Interfaces (DPPI '13)

ACM, New York, NY, USA, 231-240.

60. Marttila, T. (2011). Unpleasurable products anerfsices: provocative design

61.

62.

63.

64.

communication for sustainable societyAroceedings of the 2011 Conference on
Designing Pleasurable Products and Interfaces (DRBR). ACM, New York, NY, USA,
Article 38, 4 pages.

MacQueen, K. M., McLellan-Lemal, E., Bartholow, l&nd Milstein, B. (2008). Team-
based codebook development: Structure, processs@eement. liHandbook for Team-
Based Qualitative ResearcBreg Guest and Kathleen M. MacQueen (Eds.). AltaM
Press, Lanham, UK, 119-136.

Mencarini, E., Rapp, A., Tirabeni, L., Zanacan&fo,(2019). Designing Wearable Systems
for Sport: A Review of Trends and Opportunitiegdmman-Computer InteractiofEEE
Transactions on Human-Machine Systed®4), 314-325. doi:
10.1109/THMS.2019.2919702

Miri, P., Uusberg, A., Culbertson, H., Flory, Rusberg, H., Gross, J. J., Marzullo, K., and
Isbister, K. (2018). Emotion Regulation in the Wildtroducing WEHAB System
Architecture. InExtended Abstracts of the 2018 CHI Conference amatuFactors in
Computing Systems (CHI EA '18)CM, New York, NY, USA, Paper LBWO021, 6 pages.
Moustakas, N., Kartsidis, P., Athanasiou, A. Astara, and Bamidis, P. D. (2015).
Development of MERCURY version 2.0 robotic armsriehmabilitation applications. In
Proceedings of the 8th ACM International Confereand®Ervasive Technologies Related

to Assistive Environments (PETRA 1AM, New York, NY, USA, Article 17, 4 pages.



65.Mubin, O., Stevens, C. J., Shahid, S., Mahmud, ADdng, J. (2013). A review of the
applicability of robots in educatiod. Tech. Educ. Learnl, 209-15.

66.Nagele, L. V., Ryoppy, M. ., and Wilde, D. (201BPDFi: participatory design fiction with
vulnerable users. IRroceedings of the 10th Nordic Conference on Hu@amputer
Interaction (NordiCHI '18) ACM, New York, NY, USA, 819-831..

67.Nathan, L. P., Friedman, B., Klasnja, P., Kan&l.Sand Miller, J. K. (2008). Envisioning
systemic effects on persons and society throughteractive system design. In
Proceedings of the 7th ACM conference on Desigmitggactive systems (DIS '0&ACM,
New York, NY, USA, 1-10.

68.Nielsen, L. (2002). From user to character: anstigation into user-descriptions in
scenarios. Proceedings of Designing Interactiveefys (DIS '02). ACM Press, pp. 99-104

69.Obrenove, Z. (2012). Rethinking HCI education: teachingemaictive computing concepts
based on the experiential learning paradigmeractions 19(3), 66-70.

70.0dom, W., Selby, M., Sellen, A., Kirk, D., Banks,, Bnd Regan, T. (2012). Photobox: on
the design of a slow technology.Pnoceedings of the Designing Interactive Systems
Conference (DIS '12ACM, New York, NY, USA, 665-668.

71.Pargman, D., Eriksson, E., Hojer, M., Ostling, U, &d Borges, L. A. (2017). The
(Un)sustainability of Imagined Future Informatioactties. InProceedings of the 2017
CHI Conference on Human Factors in Computing Syst@hil '17) ACM, New York,
NY, USA, 773-785.

72.Parlak, O., Keene, S. T., Marais, A., Curto, V.Falleo, A. (2018). Molecularly selective
nanoporous membrane-based wearable organic eleetrocal device for noninvasive
cortisol sensingScience Advanced(7), eaar2904.

73.Perkins, D. N. (1991). Technology meets constristiv Do they make a marriage?

Educational Technology1(5), 18—-23.



74.Pierce, J and Paulos, E. (2014). Counterfunctitmags: exploring possibilities in
designing digital limitations. IRProceedings of the 2014 conference on Designing
interactive systems (DIS '14ACM, New York, NY, USA, 375-384.

75.Prost, S., Mattheiss, E., and Tscheligi, M. (20Bsdm Awareness to Empowerment: Using
Design Fiction to Explore Paths towards a SustdénBhergy Future. In Proceedings of the
18th ACM Conference on Computer Supported Cooperdtiork & Social Computing
(CSCW '15). ACM, New York, NY, USA, 1649-1658.

76.Pruitt, J. and Adlin T. (2006Y.he Persona Lifecycle: Keeping People in Mind Tigtaut
Product DesignSan Fransisco: Morgan Kaufmann.

77.Purpura, S., Schwanda, V., Williams, K., Stubler, Wd Sengers, P. (2011). Fit4life: the
design of a persuasive technology promoting hedddhavior and ideal weight. In
Proceedings of the SIGCHI Conference on Human FaetoComputing Systems (CHI
'11). ACM, New York, NY, USA, 423-432.

78.Rapp, A. Tirassa, M., Tirabeni, L. (2019). RethimkiTechnologies for Behavior Change: A
View from the Inside of Human Chang&CM Transactions on Computer-Human
Interaction (TOCHI) 26(4), Article 22, 33 pages. doi: 10.1145/3318142

79.Reimer, Y. J., and Douglas, S. A. (2003). Teacli@j design with the studio approach.
Computer Science Education JournhB(3), 191-205.

80.Resnick, M., Maloney, J., Monroy-Hernandez, A., Ru$., Eastmond, E., Brennan, K.,
Millner, A., Rosenbaum, E., Silver, J., Silverm8n, and Kafai, Y. (2009). Scratch:
programming for allCommun. ACM52(11), 60-67.

81. Sarkar, A. (2016). Constructivist Design for Interee Machine Learning. IRroceedings
of the 2016 CHI Conference Extended Abstracts amatfuFactors in Computing Systems

(CHI EA '16).ACM, New York, NY, USA, 1467-1475.



82.Sas, C. (2006). Learning approaches for teachitegaation design. Presented at HCI

Educators Workshop. Available at http://eprintsckac.uk/42330. Last accessed 21 May,

2019.

83.Schmidt, P., Reiss, A., Duerichen, R., van Laerho¥e, (2018). Wearable affect and stress
recognition: A review. arXiv. 2018. 1811.08854.

84.Shu, L., Xie, J., Yang, M., Li, Z., Li, Z., Liao,,SXu, X., and Yang, X. (2018). A review of
emotion recognition using physiological sign&snsors18(7), 2074.

85.Shneiderman, B., Bishop, A., Friedman, B., LazaiMarsden, G., and Nass, C. (2006).
Making a difference: integrating socially relevantjects into HCI teaching. I6HI '06
Extended Abstracts on Human Factors in Computirsgefys (CHI EA '06) ACM, New
York, NY, USA, 41-44.

86.Sengers, P., Boehner, K., David, S., and Kay&0Dg). Reflective design. Proceedings of
the Decennial Conference on Critical Computing. Néwk: ACM.

87.Skirpan, M., Cameron, J. and Yeh, T. (2018). QtiadtiSelf: An Interdisciplinary
Immersive Theater Project Supporting a Collaboeatigarning Environment for CS Ethics.
In Proceedings of the 49th ACM Technical Symposiu@anputer Science Education
(SIGCSE '18)ACM, New York, NY, USA, 946-951.

88. Strauss, A. L. and Corbin, J. M. (1990). Groundesbty research: Procedures, canons, and
evaluative criteriaQualitative Sociology13(1), 3-21.

89. Sturdee, M., Coulton, P. and Alexander, J. (20W8)ng Design Fiction to Inform Shape-
Changing Interface Design and USée Design Journal0(supl), S4146-S4157.

90. Sturdee, M., Coulton, P., Lindley, J.G., Stead, Mi,,H. and Hudson-Smith, A. (2016).
Design fiction: How to build a Voight-Kampff mackénin Proceedings of the 2016 CHI
Conference Extended Abstracts on Human Factoromliting Systems (CHI EA '16)

ACM, New York, NY, USA, 375-386.



91.Tanenbaum, J., Tanenbaum, K., and Wakkary, R. (2&t2ampunk as design fiction. In
Proceedings of the SIGCHI Conference on Human FaetoComputing Systems (CHI
'12). ACM, New York, NY, USA, 1583-1592.

92.Tanenbaum, J., Pufal, M., and Tanenbaum, K. (200.limits of our imagination: design
fiction as a strategy for engaging with dystopiatufes. InProceedings of the Second
Workshop on Computing within Limits (LIMITS '1BCM, New York, NY, USA, Article
10, 9 pages.

93.Noam Tractinsky (2018) The Usability Construct: &ddl End?Human—Computer
Interaction 33(2), 131-177.

94.Tsekleves, E., Darby, A., Whicher, A., and Swiatek(2017). Co-designing Design
Fictions: a New Approach for Debating and Primingufe Healthcare Technologies and
ServicesArchives of Design Researc30(2), 5-21.

95.van den Hoven, E., Sas, C., & Whittaker, S. (20If2joduction to this special issue on
designing for personal memories: Past, presentfiaoce. Human—Computer Interaction
27(1-2), 1-12.

96.Verbeek, P.P. (2005)Vhat things do. Philosophical reflections on tedbgy, agency, and
design University Park, PA: The Pennsylvania State Ursitg Press University Park.

97.Weiser, M. (1991). The Computer of the 21st CentBoyentific American265, 94-104.

98.Wong, R. I., Van Wyk, E., and Pierce, J. (2017)alR@ctional Entanglements: Using
Science Fiction and Design Fiction to Interroga@asing Technologies. Froceedings of
the 2017 Conference on Designing Interactive Sys{&t6 '17) ACM, New York, NY,
USA, 567-579.

99. Ylipulli, J., Kangasvuo, J., Alatalo, T., and Ojala (2016). Chasing Digital Shadows:
Exploring Future Hybrid Cities through Anthropologi Design Fiction. IfProceedings of
the 9th Nordic Conference on Human-Computer IntissagqNordiCHI '16) ACM, New

York, NY, USA, Article 78, 10 pages.



100. Yoh, M.-S., Kwon, J., and Kim, S. (2010). NeuroWand BCI game in the form of
interactive fairy tale. IfProceedings of the 12th ACM international confeeeadjunct
papers on Ubiquitous computing - Adjunct (UbiCodfpAdjunct) ACM, New York, NY,
USA, 389-390.

101. Zaharias, P., Belk, M., and Samaras, G. (2012).I&ymm virtual worlds for HCI
education: a problem-based learning approacGHh'12 Extended Abstracts on Human
Factors in Computing Systems (CHI EA 12CM, New York, NY, USA, 317-326.

102. Anonymized for peer review.



- We present a multi-year experience of using aeBaions in academic education

- We show that design fictions can be used to téchand help students reflect on technology

- We present three design fictions created by stisckes “knowledge objects”

- We discuss the methodological implications ofigiesictions used in education

- We propose a series of methodological suggestions



