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Figure 1: (un)making magic.

ABSTRACT

This paper examines the role that enchantment plays in the design
of Al things by constructing a taxonomy of design approaches that
increase or decrease the perception of magic and enchantment. We
start from the design discourse surrounding recent developments
in Al technologies, highlighting specific interaction qualities such
as algorithmic uncertainties and errors and articulating relations to
the rhetoric of magic and supernatural thinking. Through analyzing
and reflecting upon 52 students’ design projects from two editions
of a Master course in design and Al, we identify seven design
principles and unpack the effects of each in terms of enchantment
and disenchantment. We conclude by articulating ways in which
this taxonomy can be approached and appropriated by design/HCI
practitioners, especially to support exploration and reflexivity.
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« Human-centered computing — Interaction design theory,
concepts and paradigms; Interface design prototyping; - Com-
puting methodologies — Artificial intelligence.

KEYWORDS

artificial intelligence, critical design, research through design, criti-
cal computing, magic

ACM Reference Format:
Maria Luce Lupetti and Dave Murray-Rust. 2024. (Un)making AI Magic: a
Design Taxonomy. In Proceedings of the CHI Conference on Human Factors

Permission to make digital or hard copies of part or all of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for third-party components of this work must be honored.
For all other uses, contact the owner/author(s).

CHI'24, May 11-16, 2024, Honolulu, USA

© 2024 Copyright held by the owner/author(s).

ACM ISBN 979-8-4007-0330-0/24/05.

https://doi.org/10.1145/3613904.3641954

in Computing Systems (CHI "24), May 11-16, 2024, Honolulu, HI, USA. ACM,
New York, NY, USA, 21 pages. https://doi.org/10.1145/3613904.3641954

1 INTRODUCTION

“The new AI can write and talk! It can draw, do fake
photos and even make video! It even has Al folklore.
Authentic little myths. Legendry.” [114]

As the science fiction writer Bruce Sterling emphasizes, there
is a discourse of great excitement and wonder about all the novel
artificial intelligence (AI) algorithms and applications that have
been launched in the last years — a Mardi Gras of AI[114]. After
the last winter, the current spring [43] of Al tools is now being
leveraged to speed up and enhance a multitude of works, especially
in creative practices where applications range from idea explo-
ration [22, 66, 68] and ideation [128] to project documentation [21],
creative partnership [71, 86], and so on.

AT has always been a metaphor-driven field [2], and the search for
useful metaphors that articulate the possibilities of technology has
a hand in shaping the field [7, 65]. As these tools are adopted, along
with wonder and excitement, we see a metaphorical vocabulary
that stems from the world of the supernatural and emphasizes
the ‘magical and enchanting’ nature of these technologies. As an
illustration, Derczynski [31] reports on a series of recurring terms
used by a variety of professionals that show this metaphorical link
to magic, such as spellcasting for providing or developing an input
to a prompted language model; alchemy, to describe a practice of
constructing model inputs to discover the different model outputs
they lead to; invoking, to change the characteristics of a model
output; and more.

Such a tendency to use the language of magic is not new — “it
is often the case that new technologies are presented as magical”
[18]. However, around Al tendencies towards magical thinking
are emphasized as computer programs are seen to carry out tasks
that were once unimaginable for computers to do [108]; to have
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skills that were once thought to be exclusive of humargs], e.g.,

to converse §7] and express creativity38 76 88. The term ar-

ti cial intelligence particularly in contrast to alternatives such

as ‘complex information processing system&]] invites us to
attribute typically human properties such as thought, imagination,
memory, will, sensation, perception, belief, desire, intention, or feel-
ings to Al systems and products in which they are embeddéd][
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This paper investigates the ways in which design can contribute
to increasing and decreasing the sense of enchantment in experi-
ences with Al products, supporting an understanding of the dy-
namics and e ects of magical thinking in the design of Al things.
We do this by building a taxonomy of design principles that en-
gage with magic and Al in the creation of interactive products. The
taxonomy is based on a combination of theoretical development

Such emphasis on replication of human intelligence, and the ease and critical re ection on two years of thdnteractive Technology

with which we over-attribute abilities to computational systems,
means that Al has now come to have overtones of trickeri 49

DesignMaster's course held at Delft University of Technology (TU
Delft) between the years 2021 and 2023. While student work may

as we discuss for example the gap between being able to produce not represent the full landscape and richness of Al things we can

sentences and actually understanding language [9].

Here, we work with the idea oEnchantment the experience of
being caught up and carried away , where our attention is captured,
we are charmed and disturbed, and our background sense of
order has own out the door [1. Contemporary Al algorithms,
especially deep learning, have a particular power to enchant. They
embody a level of complexity that is hard for experts let alone
the general public to grasp 18. This complexity renders Al algo-
rithms inherently opaque’, 74,96, in their structure, their internal
patterns, and their links to the world39: when a computer learns
and consequently builds its own representation of a classi cation
decision, it does so without regard for human comprehensiobg|[
This gap of comprehension is the space through which magic ows
[4], opening space for ambiguity and unexpectedness, and leading
to truly enchanting experiences [85].

The language of magic and superhuman abilities is purposefully
embraced by tech industries to build a public imaginary of Al as a
silver bullet [73 123 for solving all problems. As some examples:
Future Tools 11§ collects & organizes all the best Al tools so you
too can become superhumam@oogle's new text feature for the
Chrome browser is calleMagical[81]; Figma's Al toolset is called
Magician[42: Every little thing it does is magic. A magical design
tool for Figma powered by Al.; and Runway ALD§ introduces
its Al tools with the header:Al Magic Tools. Dozens of creative tools
to ideate, generate and edit content like never befoevever, as
well as generating interest in the eld, spur[ing] nancial invest-
ment, and trigger[ing] research and development, this language
also contributes to obfuscating the actual practices involved in the
‘making' of Al systems3€; it disproportionately emphasizes the
possibilities and opportunities o ered by Al rather than its actual
functionalities, blurring the line between the fantasy and the real-
ity of these technologies3q. Designing and communicating Al
things as supernatural enchanted products, in fact, shapes the
social perceptions of these systems, taking them out of the realm of
mere technical tools to be regarded as socially capable agdiit3 [
and/or socially valuable applicationd §. Building on Bennett's
development of enchantmentlp], Campolo and Crawford1§ de-

ne this phenomenon aenchanted determinisna discourse that

design, it gives a unique window into the conceptual development
of designers who are engaging with Al. We re ected upon students'
projects following the notions of enchantment and disenchantment,
and used these to iterate on our taxonomy, developing a set of
archetypal principles that contribute to creating Al-based products
and services. We expand the discussion of these by articulating
how designers can approach and appropriate the taxonomy in their
practice.

2 MAGICAL THINKING IN THE DESIGN OF
TECHNOLOGY

Figure 2: Al products are inherently enchanting things as
they hold a magical aura that is fed by Al uncertainty and
errors. We de ne magical aura (the circles around the cube)
in section 4, building on the work by Gell [51]

Any su ciently advanced technology is indistinguish-
able from magic[26]

This famous quote summarizes a complex entanglement of phe-
nomena at play when it comes to the perception of technology as a
product of magic. Gell§1], committed to sca olding the value and
workings of art, provides an extensive explanation of how creative
practices such as painting, poetry, and ction can contribute to
creating a sense of enchantment toward man-made things. But as
Gell [51] further clari es: enchantment is immanent in all kinds of

presents Al, and deep learning techniques especially, as magical,technical activity and stems from the uncertainty we experience
thus outside the scope of present scienti ¢ knowledge, yet also de- when encountering novel technologies about which we only have
terministic, in the sense that Al algorithms can nonetheless detect partial knowledge. Magical thinking and language have a long his-
patterns that give unprecedented access to people's identities, emo- tory in the design of technology and human-computer interactions

tions, and social character . Working in this magical domain allows
designers to focus on mastery of the illusions that they credt&3d
while minimizing concern for the consequences they cautg Bg.

(HCI). Designers and makers of technology are often regarded as
the magicians of the twenty- rst century [27]. Computational
technologies are increasingly used to generate novel product con g-
urations whose functionings cannot be fully understoo89 104
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generating a sense of wonder. These blend the familiarity of ex-
isting products with the unexpectedness and ambiguity of novel
technologies §9 104. As Landin [69 explains, technological prod-
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delaying in its presence for a time in which the mind does not move
on by association to something else . Despite the di erent views,
enchantment can be understood as a relational quality between user

ucts can become magical as they bring unexpectedness and surpriseperception and the object's performativity. In particular, objects'

to the interaction, while maintaining recognizable features.
In this section, we review two distinct approaches at the inter-
section of technology, HCI, design, and enchantment.

2.1 Designing for Enchantment

Figure 3: Main actions identi ed in literature regarding the
design of Al things that contribute to emphasizing Al's en-
chanting potential: 'Apply Magic Metaphors' and 'Apply
Stage Magic Principles'

Magical technology consists of representing the techni-
cal domain in enchanted fornf51]

ambiguity disorients but also engages, and enchants by o ering
the potential for unexpectedness and discoveBH[ This more
implicit way of embedding magic in HCI, the design for enchant-
ment, is actually very popular in a variety of HCI domains, such as
the Internet of Things (I0T) and the human-robot interaction (HRI)
elds where products are intentionally designed for encouraging
people to attribute properties such as thought, imagination, mem-
ory, will, sensation, perception, belief, desire, intention, or feelings
to these products 24. Leveraging enchanting mechanisms (e.g.,
deceptive behaviors as ir¥§]) products are conceptualized and
experienced as social agents rather than tod4 P3 113. In this
regard, Watson and colleaguet23 identi ed thirteen principles

of stage magic that can be applied to user experience design, such
as vanishing, transformation, and prediction.

Designing for enchantment, then, allows the achievement of
seamless and engaging interactions with arti cial agentsOf,
while also encouraging consideration of aspects of interaction that
often remain underdeveloped in HCI, such as cultural aspects of
interaction [108. As Ylipulli and colleaguesl29 argue We deem
that magic as a concept can mobilize thinking that helps to come up
with idealized and alternative realities, and related ideas . The use
of enchantment and "'make-believe' in technology design, however,
is a double-edged sword. Many examples show how computational
products easily turn from friendly enchanted things to spooky

Over the last decades, several authors have been exploring the presences that surround u82, 104. Targeted advertisements on
parallels between HCI design and stage magic, such as a need for personal devices, for instance, are highly associated with feelings
consistency, the use of metaphors, and smoothness throughout the of creepiness13(, especially due to the partial inexplicability of

interactions [4,117. This is particularly evident in those applica-
tions of computing where entertainment and engagement of the

how the systems work and the people's impression of devices being
always listening [17].

audience are key to a successful user experience, such as interactive

performances, installations, and gam&s. Some metaphors from
the world of magic have even gained so much popularity in HCI

that they became emblems of interaction paradigms. The concept 2-2  Perils of Enchantment

of a magic wand, and the related metaphor of spell-casting, is regu-

larly used for embodying handled navigation systems that allow to
control of smart environments25, while the idea of magic mirror
has become the recurring metaphorical reference for materializing
the “on-user' augmented reality paradigm [37, 80].

Magic, however, often materializes in HCI in a much more subtle
way. When enhanced through the use of emerging technologies,
familiar products become more useful, more delightful, more infor-

The perceptual mechanism of enchantment itself the gap in under-
standing that disorients and captivates often plays a signi cant
role in the key ethical challenges associated with digital products,
especially when powered by Al. On the one hand, people have
higher chances of improperly calibrating trust in arti cial agents
[3Qq if the capabilities of this are enhanced through the language
of magic. As Wolf and colleague42q argue: Users ‘enchanted’
by deceptive machines are likely to make inappropriate decisions

mative, more sensate, more connected, more engaging [104]. But based on these deceptions . Building on a classical quote from Plato

together with becoming extraordinary, these products also become
less easy for people to understand their inner functioning, creating
a sense of wonder and enchantment. Di erent views do exist on
what an object with the power to enchant is and does. Benred [
looks at enchantment more as a state in perception rather than
as a quality of objects. Conversely, Ro4€4 believes that an en-
chanted object is something that starts as an everyday object that
gains “magical powers' by the addition of technology, which makes
the user both comfortable and captivating. Fisher (as8d]], in-

[99, in fact, Turkle [119 argues that every deceiving thing can
be also considered a form of enchantment and vice versa: every-
thing that enchants also deceives. Deception, whether intentional
or not, is inherently risky as it can give a false sense of mutuality
in human-agent interaction (e.g., in sensitive care settings)), and
it can be used to conceal non-anthropomorphic capacities (e.g.,
to hide a user monitoring mechanism present in a robot) making
people less alert towards possible dangers, thus vulnera2® On

the other hand, the problem of enchanted technologies extends far

stead, also has a focus on enchantment as a quality of an object, yet beyond the issue of users' misunderstanding of product capabili-

this does not remind us of anything we know and we nd ourselves

ties. Notions of magic and mechanisms of enchantments hinder the
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way for people to properly grasp the complexity of the ecosystems
populated by technological products [82] and their risks [18].

The dominant narrative of technology as enchantment
helps maintaining a cloak of impenetrability as to how
technologies actually work, exploiting the genuine dif-
culty in grasping machine operations that run in the
background, unseen, unheard, unknown, and incom-
mensurable to human scald 8]

With technological products becoming increasingly more com-
plex and appearing as magical unknowns4][ enchantment also
becomes a mechanism for masking exploitative work ethi2g [
34, power struggles 117, and dramatic environmental impacts
[82 113. This calls for more cautious approaches to the design
and communication of advanced technologies, especially Al for
which it has become harder and harder to separate actual capabili-
ties from industry and media promise4 8. This contributes to a
phenomenon that Campolo and Crawford de ne as enchanted
determinism a discourse that presents Al, and deep learning tech-
niques especially, as magical, thus outside the scope of presen
scienti ¢ knowledge, yet also deterministic, in the sense that Al
algorithms can nonetheless detect patterns that give unprecedented
access to people's identities, emotions, and social character .

2.3 Designing for Disenchantment

Figure 4: Design actions that contribute to reducing Al prod-
ucts' magical aura and diminishing their enchanting poten-
tial

The more Al products take part in our everyday practices, the
more it becomes of crucial importance to distinguish research,
pouring from companies and laboratories, from speculation, fan-
tasy, and ction [125 and to address social and ecological implica-
tions along with technical discoursed.01. Research in the area of
explainable Al and Al auditing implicitly sets out to answer these
needs. As Campolo and Crawford explain, experts in the area
of Al interpretability in machine learning are developing ways to
provide rational explanations to classi cations and predictions that
enchanted discourses of Al withhold. Al auditing, instead, looks
at Al algorithms documentation and related operations to account
for and ensure the Al system's trustworthines67 as opposed to
the dominant claims of progress and liberation. These approaches
represent important strategies for experts in various domains, from
technical to legal, ta@isenchanAl, as they allow for dissecting and
inspecting algorithms and the systems surrounding them. How-
ever, their e ect on the way Al products are shaped, communicated,

Lupe i & Murray-Rust

and perceived by the public is indirect: it is up to designers and
developers to take on the responsibility for the rhetorics that Al is
presented with and the semantics of how it is experienced.
Conversely, a distinctively designerly perspective comes from
the eld of Critical and Speculative design in whicprovocative

designs are used to bring awareness to the myths and beliefs we be-

stow on Althings and technology more broad\8B 77] as well as

to manifest often obscure mechanisftechnology. For instance,
allegorical steering wheels have been used to challenge the myth
of the autonomous car and its related narrativeé&7], and custom
PCBs satirically intended to predict luck and harmony, have been
designed to actually make us re ect on the beliefs and assumptions
of superhuman capabilities and objectivity that we project on Al
[47]. With complex technological infrastructures, a range of design
practices needs to be brought together to articulate the multiple
mechanisms at playd9. Critical and Speculative projects, how-
ever, often remain marginal practices, and their e ects are limited
to public debate, rather than getting embedded in actual product

t development processes [127].

3 TOWARDS A TAXONOMY OF MAGIC IN Al
DESIGN

As critical design and HCI researchers, we share the view of the
many authors [L8 36 113 129 that problematize the use of the
magic rhetoric concerning novel technologies, and especially Al
systems. We agree with Sharkey and Sharkey'sJ position that

it is a moral imperative for designers of Al systems to be truthful
about the actual capabilities of the technologies they are devel-
oping, along with being honest about the intent of creating the
illusion of intelligence. Fanciful construction of Al as magic, as
holding higher-than-human capabilities, while disregarding its ac-
tual feasibility would be a great mistakef: being swept up in
enchantment can blind one from the actual implications of Al, and
prevent the development of strategic methodological sensitivities
that critically ground Al analysis and claims3f. However, as pre-
viously discussed (Section 2.1), we also see the pull of enchantment
around new technologies, and argue that rather than dismissing it
altogether, we should build a deeper understanding of its dynam-
ics and how to skillfully and honestly leverage the possibilities of
enchantment in the design of future technological products.

More ontological resources are needed to navigate this intricate
space 23 75, and theoretical tools such as taxonomies hold great
potential. In this case, we set out to create a taxonomy that can
not only help structure the body of knowledge in the area of magic
and Al and predict its future development&4] but also provide de-
sign/HCI practitioners, educators, and researchers with a resource
for informing future designs and for practicing re exivity on their
processes.

In what follows, we illustrate the process and results of our
(Un)making Al Magi¢axonomy development. We focus speci cally
on Al technologies not only because these are considered the most
important of the fourth industrial revolution p3 but also and
foremost because of the strong connection between Al and the
narrative of technology as magi@p, 92 107. We aim to tease out
the mechanisms for enchantment and disenchantment that
designers can draw on around Al systems.
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Figure 5: Taxonomy building process: grounding, applying, and articulating.

This does not mean eliminating the sense of enchantment en-
tirely: as Sharkey and Sharkeyt 13 discuss, just as cartoon anima-
tors do not need to sell their characters as truly thinking beings, Al
designers can leverage the active participation of people and their
willing suspension of disbelief to maintain a sense of enchantment
without deception. Our taxonomy builds on Gell's halo-e ect of
technology the inherent property of the technological product to
enchantThis halo is intrinsically bound to the beholder's mental
model of the technology in use, as it responds to the uncertainty
we experience when encountering novel technologies about which
we only have partial knowledged1]. We focus on strategies that
designers can employ to a ect the halo the perceivedagical aura
of technological artifacts.

3.1 Taxonomy Building Approach

Following [94 95, we employed a conceptual to empirical ap-
proach to building the taxonomy. This involves setting out the
characteristics of the taxonomy, de ning a stopping condition, and
then a process of iteration where an initial conceptual version of
the taxonomy is grounded in a xed set of examples. We rst set our
area of concern, or meta-characteristic, as the di erent strategies
that can be employed to modulate the magical aura of interactive Al
products: thatis each dimension in our taxonomy will be something
that can be done to a ect the kind of enchantment that a product
engages in. Our example set is a collection of 52 student projects
(see Section 3.2). The stopping condition is that i) objectively, all
projects are associated with at least one strategy, and ii) subjec-
tively, all strategies of interest seen in the projects are accounted
for.
After setting these conditions, the process involved three main
steps, expanded in Sections 4 6:
Grounding(Section 4). An initial deductive approach allowed
us to derive the rst set of categories from a combination
of literature and personal re exivity. This process started
from intuition, theory, or conceptualization and identi es
dimensions and characteristics in the taxonomy by a log-
ical process derived from sound conceptual or theoretical
foundations [95].

Applying and revisingSection 5). Next, we empirically artic-
ulated the taxonomy through observations and re ections
on the collection of 52 design student projects. Building on
design academic traditions, here the empirical work was ap-
proached as aannotative form of knowledge product[&f].

As with annotated portfolios 49, which are 'descriptive (of
past occurrences) and intended to be generative-inspirational
(of future possibility)' [L5, we used projects' curation and
critique to nd patterns and to explicate how particular arti-
facts and their features embody elements and dynamics of a
theoretical spaceqq. This was carried out by the rst au-
thor's examination of the projects through the classi cation
identi ed in step 1 with the addition of missing categories
to account for new discoveries.

Iteration, agreement and articulati¢®ection 6). Through
iteration and discussion with the second author, we veri ed
the rst author's classi cation and nalized the taxonomy.

3.2 Taxonomy Corpus

To develop the taxonomy, we re ected upon a collection of 52
design student projects, illustrated in Figures 7 and 8 that were the
outcomes of a 20-week interaction prototyping course from two
years (2022/23) of thiateractive Technology Desigiaster course
held at TU Delft. Students were explicitly focused on understanding
and using novel Al tools in interaction design projects, developed
through an iterative prototyping process. They were provided with
tutorials and dedicated technical support for working with Al tools
such as Teachable Machine, Edge Impulse, Voice Flow, and more, as
well as with brief and provocative lectures on conceptual aspects
of interaction design and Al. This represents a large body of work
by developing designers, giving a window into their conceptual
development. It illustrates how designers may be inclined to think
about Al in magical terms and whether and how this may translate
into speci ¢ product features and design dynamics.

Design education is often a testbed for the exploration of theories
and methodologies in desigbR, 90. For instance, the notion of en-
chanted objects by Rosé&(4 was explored and articulated through
his educational work at the Massachusetts Institute of Technology
(MIT) where he was teaching the Tangible Media graduate course.
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Figure 6: Initial version of the (Un)making Al Magic taxonomy, based on literature, showing two approaches to designing for
enchantment, through applying magic metaphors or stage magic principles, and two strategies for disenchantment: manifesting
mechanisms and materializing beliefs.

However, we do acknowledge that students' work may not rep- beliefsinvolves using provocative designs to bring awareness on
resent the full landscape and richness of design in relation to magic the myths and assumptions we bestow to A9 or highlighting
and Al, and address this further in the discussion. myths of Al objectivity about non-quanti able things like luck35.

Manifesting mechanisnad properties of Al products, such as the

3.2.1 .Ethical approval gnd stuQents' copgﬁlutdents were asked heavy hunger for data that Al systems come witt]] reduce the
to provide consent for using their educational outputs in research aura by making the mechanics more apparent to the end user
under university ethics board cases 2850 (2023) and 2251 (2022). I 115 led to the initial structure seen in Figure 6 '

all cases, students were free to opt-out, and the consent was gath-

ered by someone who was not part of the core teaching/marking

team to avoid power imbalances. They were asked whether their

concept cards (project images with descriptions) - which arethe 5 APPLYING AND REVISING THE TAXONOMY

basis_ of this work - could _be interpreted. We i_ntentionally do not_ The students' projects (Figures 7 and 8), summarised through pic-
mention student names in the paper to avoid a sense of public 15 and descriptions, were clustered and annotated by the rst

critique of their work. author following the four main design principles identi ed in the

rst version of the taxonomy (Figure 6)apply magic metaphors
4 GROUNDING THE TAXONOMY (Section 6.2)apply stage magic principl€6.1),manifest mecha-
Starting from the focus on thenagical aura of Al technologynd nisms(6.5), andnaterialize beliefés.4). To properly understand the

building on the literature discussed in Section 2, we identi ed two  projects, and especially the way Al was used and conceptualized,
broad categories of action between design and the magical aura of the analysis made use of various project materials that captured
an Al product: enhancement and diminishment. the students' process and outcomes, such as pictures, illustrations,
Design for enchantment covers actions that enhance this aura, videos, descriptions, and written re ections.
making products feel more magical, building on Section 2.1, Figure  As a result of this activity, we found that a great number of
3. ConcretelyBorrowing magic metaphoisan explicit approach, projects embodied principles of stage magic (18), while some lever-
engaging with the language and imaginary of magic, such as when aged magic metaphors (4) and manifested mechanisms (3), and only
naming products (see many examples in Section 2pplying one seemed to represent the principle of materializing beliefs. As a
stage magic principlegorks implicitly, to create seamless, fasci- great number of projects (N 28) did not t within our four initial
nating, and engaging product experiences. For example, the NEST categories, we iteratively revised the taxonomy (Figure 9) and identi-
smart thermostat uses anticipatio®f] to create a sense of magic ed three additional categoriepresume A[4), dispel enchantment
functioning. Design for disenchantment conversely focuses on  through play with Al (1), andsummon Al as supernatural entity5).
reducing the magical aura (Section 2.3, FigureMaterializing Finally, we excluded 5 projects from our classi cation and analysis,
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