Walk-Up-and-Use 3D Printing:
Experiences of Casual Makers
Nathaniel Hudson

Abstract

Management Sciences

Interest in understanding and facilitating 3D digital
fabrication is growing in the HCI research community.
However, most of our insights about end-user
interaction with fabrication are currently based on
interactions of professional users, makers, and
technology enthusiasts. We are investigating the
experiences of casual makers, users who have no prior
experience with fabrication and mainly explore walk-upand-use 3D printing services at public print centers,
such as libraries, universities, and schools. We recently
carried out 32 interviews with casual makers, print
center operators, and fabrication experts to understand
the motivations, workflows, and barriers in
appropriating 3D printing technologies. Our results
suggest that casual makers are deeply dependent on
print center operators throughout the process—from
bootstrapping their 3D printing workflow, to seeking
help and troubleshooting, to verifying their outputs.
However, print center operators are usually not trained
domain experts in fabrication and cannot always
address the nuanced needs of casual makers. Our
findings have implications for optimizing 3D design
tools and interactions that can better facilitate casual
makers’ workflows.
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Figure 1: A casual maker passes
through several steps when
attempting to 3D model and
print, and may have to return to
earlier steps in response to some
errors. Different parts of the
workflow are associated with
different user challenges.

Introduction
The declining cost of fabrication hardware over the last
few years has catalyzed the design of ‘prosumer’
machines and created new opportunities for consumers
to make, create, and innovate [8]. This has led to the
emergence of makers, a community of enthusiasts who
focus on fabrication, invention and experience sharing,
and who collaborate and learn in environments known
as makerspaces [4]. Inspired by the makerspace
concept, thousands of public institutions, such as
schools [9], libraries [12], and universities [3], are now
setting up print centers or creative hubs for end users
to make use of digital fabrication technologies.
However, unlike makerspaces that are often run by
enthusiasts and have formal memberships that attract
engineers, entrepreneurs, inventors, hackers,
craftsmen, and artists [10], public print centers
welcome users of all ages and skill levels [2] and offer
3D printing services for free or at nominal rates.
In our research [5], we use the term casual makers to
describe users who have no prior experience with
fabrication and mainly explore 3D printing at public
print centers. Although focus on makers and
enthusiasts [10], and professional users [6] is growing
in human-computer interaction (HCI), we are only
beginning to understand the emerging population of
casual makers. This population is particularly

interesting to study because casual makers can serve
as a proxy for what it will be like for the general public
to use 3D printing once this technology becomes even
more economical and ubiquitous. We argue that if HCI
is going to be at the forefront of inventing new
fabrication design tools and interfaces [7], we need to
look beyond enthusiasts and understand the challenges
and opportunities that exist in facilitating the
interactions of casual makers with fabrication
technology.
In our recently study [5], we investigated how casual
makers explore the world of walk-up-and-use 3D
printing services, focusing on their motivations,
workflows, and barriers that they face. We carried out
semi-structured interviews with users who had little or
no prior fabrication or 3D modelling experience, but
had recently visited a print center to try out 3D
printing. To understand the full spectrum of casual
making, we also solicited perspectives of print center
operators and experts in fabrication. Based on findings
from 32 interviews, we carried out a comprehensive
analysis of what it is like for casual makers to interact
with complex 3D printing workflows at public print
centers, the role of operators, and how casual makers’
interactions differ from fabrication experts.
Our main findings indicate that there is a strong interdependency between the different stages of a casual

maker’s fabrication workflow (Figure 1) that impacts
the whole user experience. We further found that
casual makers often struggle in every part of this
workflow, from creating their 3D model to forming a
mental model for 3D geometry to creating their final
printed outputs. Although some of our participants
avoided the difficulty of learning 3D modelling by
turning to premade 3D models available through
services such as Thingiverse.com, they were often
deterred by the limited options to customize the
models. We found that casual makers were successful
only with the help of print center operators at every
stage—from bootstrapping their 3D printing workflow,
to seeking help and troubleshooting, to verifying their
outputs. However, the operators could not always
address the nuanced needs of casual makers as the
operators were not formally trained in fabrication.
A key focus in the HCI community has been on making
the 3D modelling step easier for end users, which we
observed was a key challenge for our participants.
However, as discussed above, we observed a strong
interdependency between the different stages of the 3D
printing workflow in that casual makers often struggled
not only in creating models, but also in understanding
how the model geometry affected output, or how print
settings affected output. There has been some
exploratory work that uses real time interactive
fabrication to help users better understand the
relationship between their model and fabrication output
[13], or uses interactive guided tools that help end users
build more viable objects, such as structurally sound
furniture [11]. There is potential in further exploring this
space that can help casual makers better connect their
design intent to output.

Additionally, one issue that we observed in the study
was that almost all of our participants were deeply
dependent on print center operators to bootstrap their
3D printing workflow and to troubleshoot. Given our
observations, we believe that this dependency will not
easily go away even if we improve the usability of
fabrication tools because of the output-driven custom
needs of casual makers and lack of interest and time in
gaining expertise in the underlying domain. Therefore,
we have to view 3D printing for casual makers as a
highly social activity and there may be numerous
opportunities along this path to support casual makers’
workflows. For example, it may be possible to “weave in”
expert tips, advice, and explanations throughout the
printing workflow. Expertise-sharing systems have a long
history in HCI [1] where information is shared in a way
such that the expert is an “intangible” actor in the
interaction.
Our work makes the following main contributions:
•

Establishes an empirical understanding of
casual makers’ motivations, workflows and
barriers in using 3D printing technologies and
illustrates the role of print center operators in
providing support throughout the process.

•

Provides insights into public print centers and
how they lower the barrier to access for 3D
printing technologies, but currently lack the
kind of community expertise and knowledge
sharing that is the hallmark of makerspaces.

•

Highlights the opportunities that exist in
building the next generation of inter-connected
fabrication tools with features for supporting
expertise sharing.
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