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ABSTRACT

This research examines how maker-based teaching and learning
impact the ways students practice and value process documentation.
Educational environments like design studios and makerspaces rely
heavily on the physicality of students’ work in hands-on, creative
mediums. Transitioning learning and making to remote formats due
to the pandemic provided an opportune moment to reflect on creative
making curricula and its relationship to space, tools, and materials.
Using a research-through-design approach, we deployed a remote
design probe to examine students’ current understanding, contexts,
values, and experiences with documentation and its integration with
technology, space, and education. We report our findings from five
activities completed over a one-week period by 15 students enrolled
in undergraduate interdisciplinary creative programs. We illustrate
how students have been navigating documentation practices as they
continue to learn and work in new, remote settings. We demonstrate
that despite different disciplinary standards, students share common
values in how documentation connects with deeper learning processes.
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INTRODUCTION

Documentation tools and practices play a key role in project-based
learning by making learners’ thinking visible [7, 16, 47, 48] and by
revealing process and accomplishments [7, 59]. This is especially true
in creative learning environments such as makerspaces and [1, 9, 44],
design, architecture, and art studios [51, 53, 61], where documentation
is often a required artefact to evidence learning [10, 40]. Sharing
documentation with others is vital to learning as it externalizes
concepts and reveals craft [13, 52, 53], while building community [30,
44]. Yet, the open-ended nature of creative, inquiry-based learning
experiences challenges a singular approach to documentation.
Through a visual compendium of design process models, Dubberly
shows just how varied design as a structured activity can be [19]. Recent
work by Gibbons et al. additionally notes that diverse instructional
practices, a wide range of learning goals, and disparate values guiding
design-based education further complicate the role, practice, and
assessment of documentation in learning [25]. As such, in design-,
arts-, and maker-based education, evidence of learning is dependent
on the instructional goals, the assignments or project intermediaries
reviewed, and the learner’s own intent, framing, and inquiry process.
Further, documentation itself can take multiple forms (from analog
to digital), can be some combination of recorded textual, visual, or
physical artefacts, and also can be more process or product-oriented.
For example, design practices traditionally favor students evidencing
learning through design journals to continually reflect on processes,
later transitioning to presenting work in an individual portfolio [6, 39].
More recently, digital documentation on platforms such as Medium,
blogs, or online portfolios has become increasingly popular [9],
especially for those creative professionals and freelancers involved in
“portfolio careers [54].” In engineering and maker-based education,
step-by-step guides to reproducing work, such as DIY tutorials, can be
a preferred format for disseminating work, building visibility, sharing
resources, and engaging broader communities around work products
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[15, 56]. These mechanisms also offer new and alternative formats
to support studio culture and for learners to evidence expertise
that advances creative hands-on inquiry [31]. For students, it can be
challenging to know what and how to document, despite the practice
of documentation being a critical competency for evidencing learning,
building professional and reflective practices, and connecting to
opportunities. While the importance of documentation is often
alluded to in design and education literature [50], it is rarely
interrogated in practice or compared across disciplinary frames,
intents, or approaches, and even more rarely is it studied or discussed
from the perspectives of the learners’ appreciation for and encounters
with documentation in the studio, lab, or makerspace.

To address this gap, we developed an exploratory design probe to
better understand how students think about, interpret, and practice
documentation in educational settings. We report the insights
gathered from this activity, deployed among 15 interdisciplinary
undergraduate students at Carnegie Mellon, a private US university,
as they navigated the changes and challenges of creative, project-
based inquiry courses and documentation during Fall 2021 and
the COVID-19 pandemic. This pictorial offers the following three
contributions. First, we discuss the development of this design
probe and illustrate how it characterizes student perspectives on this
creative learning practice. Second, we demonstrate that the probe not
only interrogates documentation, but also affords students a means
to coordinate, materialize, and reflect upon a complex set of practices
and reveal to themselves the underlying values which motivate their
documentation activity. Finally, we discuss how students reconstitute
documentation practices when learning at home. This work ultimately
offers insights into students’ perceptions of documentation and the
mediating role it plays in collaborative creative project work in the
face of great disruption.



BACKGROUND

Studios are materially rich spaces where documentation enacts
reflection in real-time through display, conversation, and review
around the objects and emergent activities of design, serving as
a parallel live workspace [20, 38]. Within these creative learning
environments, the role of documentation is usually cast in two
ways—as evidence of learning for assessment or as part of a reflective
practice. Despite the importance of documenting work, students’
perceptions, values, and practices of documentation in creative fields
are understudied.

Mediating Technologies

Student documentation activities are often mediated by computational
tools and digital capture devices. Early work in intelligent tutoring
by Collins & Brown [11] introduced a technological innovation that
took advantage of computer’s inherent capacity to track actions and
enabled automatic documentation of students’ activity. Subsequent
work has built on this notion of automating the capture of digital
and tangible constructions in engineering design education [58, 59].
Other solutions have aimed at using automatically gathered photos
to encourage social reflection [21] or structuring understanding of
the design process using a visual decision tree representation of
documentation artifacts [59]. Despite the feasibility of automating,
nudging, and structuring documentation tasks, user motivation,
curation effort, and intuitive mechanisms for capture and sharing
remain challenging [9, 14]. Keune et al. suggest this problem can
be addressed by asking how documentation can be made more
immediate, purposeful, and personally meaningful [44]. They highlight
technology’s mediating and supporting role in documentation and
propose promoting students’ own interests, self-initiated processes,
and personal adaptation as strategies.

Documentation for Assessment

Documentation is typically prioritized as an assessment tool for
educators. In design and art fields, documentation of project
intermediaries and their presentation in reviews and portfolios plays
a prominent role in both informal and formal assessments [3, 23, 45].
Documentation is well suited to qualitative assessment of valued skills
and competencies as it makes aspects of the creative learning process
visible so it can be shared, discussed, reflected upon, and judged [46,
55]. Documentation can be organized into narrated portfolios, design
cases, or assembled as a package of assigned learning artefacts or a
visual presentation, forms which prioritize formative assessment,
interpretive accounts, and evidentiary reasoning [18, 35]. In addition
to supporting assessment, documentation also has student-centered
benefits including developing valued domain competencies [51]
and connecting to professional opportunities through sharing one’s
portfolio work [54].

Embodied Reasoning and Participation

Documentation artefacts support participatory pedagogies where
educators and students co-construct meaning in peer and dialogic
interactions around works-in-progress [52, 55]. Moreover, embodied
reasoning, often through analogy-building gestures, brings
documentation artifacts into conversation for collaborative sense-
making and knowledge building [36] during in-person critique
sessions. Oak et al. demonstrate how subtle, socially negotiated,
intersubjective meanings emerge between individuals in talking
about design dilemmas and their resolution [38]. This rich in-person,
multimodal process of shared interpretation and reasoning around
process artefacts, due to pandemic conditions, moved to a fully online
discourse modality for these students this semester.

Documentation for Reflection

Documentation also plays an important role in learning reflective
practice by fostering cyclic internal revisiting of one’s process,
performance, and progress. [12, 53]. In this way, acts of documentation
can serve a metacognitive function in aiding self-regulation routines
[2, 28] and enabling reflexive moments of self-critique and self-
correction as learners make their way through a self-directed inquiry
process [42]. In digital systems, notions of process and performance
are equally important to scaffold reflective practices. Lin et al suggests
four mechanisms namely: process displays, process prompts, process
models, and forums for reflective social discourse [33]. Alternatively,
Fleck & Fitzpatrick offer a framework that considers the levels,
conditions, and techniques that foster reflective behaviors through
technology [22]. While documentation is not explicitly evoked in
either [22, 33], it is the working artefacts that enable reflection to
occur that are central to these systems. Tools for documentation often
tend to emphasize either the externalized forms for assessment or the
latter more contemplative, internalized forms for self-reflection.

Building Culture and Practice

Sharing portfolios online improves instruction and fosters learning
communities, but implementing consistent portfolio practices in
a physical setting confers additional benefits. Formal and informal
critique practices around work products are a key feature of studio
environments, [55, 61]. Documentation also provides the building
blocks for portfolios which enable students to gain peer recognition
for their work, model professional practices, and explore the work of
others [44]. Given et al. [26] demonstrate that exhibiting - through
cycles of documenting, reflecting, and sharing - constitute a deliberate
set of routines that made teaching and learning visible and that engages
the broader community culture and collective (local) knowledge. Its
implementation proved to be culturally specific - something which we
also explore in our work.



BUILDING A PROBE FOR DOCUMENTATION

The COVID-19 pandemic during the 2020-2021 academic year necessitated that students would be
engaged in remote or “hybrid” learning; they would largely be unable to access the typical tools and
resources available in makerspaces, nor be able to engage with their peers in the usual ways that
support their creative practices. While disorienting, this moment also afforded students an unusual
opportunity to notice and reflect on their relationship to documentation in the frictions and gaps that
resulted from the abrupt shift to remote learning. As direct observation of classroom activities was
infeasible due to pandemic conditions, we opted for a design probe approach as a generative research
method well suited to collecting rich, experiential data where in situ observation and other forms
of direct inquiry may be challenging. Recognizing documentation’s learning benefits along with its
pedagogical challenges, we designed our probe to explore an open question:

How do documentation practices support
creative learning processes?

DESIGN PROBES AS A METHOD

Probes as aloosely defined design research method have been subjected to a variety of interpretations:
cultural probes, design probes, technology probes, empathy probes, etc. [24, 27, 34]. Boehner et al.
in a comprehensive review of the literature on probes used in HCI called out a set of distinguishing
qualities that probes share [4]. Probes are typically designed to be given as a package or kit which
usually includes one or more “evocative tasks” to be completed by participants on their own time
[49]. Often, probe activities have a provocative, ambiguous, or open-ended quality, and individuals
are usually asked to reflect on and record responses to the more “emotional aspects” of the probe
experience [4, 27]. The data collected is intended to provide the design team with a heightened
sensitivity and deeper account of the design situation, rather than yielding objectively validated
findings. Design probes are often invoked at an early, exploratory stage of a design process to
reveal hidden aspects of use, surface tacit behaviors, or uncover new interactions and application
possibilities.

BUILDING A SITUATED UNDERSTANDING OF DOCUMENTATION

Probe | Focus | Activity
I |
1 | Objects/TooIs I Annotated Workspace
| |
. Concept Maps and
284 I Meanmg/ldeas I Ranked Lists of Values
I I
o Documentation through Project Workflow and
3 I Activities I Highlights (frictions and missed opportunities)

SUMMARY OF PROBE ACTIVITIES

Our probe packet was built to gain a better understanding of the subjective experience and role of
documentation in creative practices. To do this, we decomposed our guiding research question into four
more tractable sub-questions, each corresponding to one of the four probe activities.

PROBE 1: Workspace Photo Annotation

How does the shift from studio-based to remote learning affect documentation setups?

PROBE 2: Mind Mapping

What does "documentation” mean to students, and what conceptions do they associate with the term?
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PROBE 3: Project Journey Map

How do students represent their creative processes, and what frictions for documentation are revealed?
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PROBE 4: Listing & Rating Values

What are the reasons that students practice documentation and how are they prioritized?
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PARTICIPANTS AND STUDY DESIGN STUDY PARTICIPANT'S ACADEMIC BACKGROUNDS
Sixteen undergraduate students (eight seniors, four juniors, four Students’ primary majors are listed in the circles corresponding to their participant ID's and each
sophomores) were recruited from two interdisciplinary programs student was either enrolled in HCI, IDeATe or both. The color codes specify the track in IDeATe.
at Carnegie Mellon focused on project-based learning and creative
inquiry, namely the Human Computer Interaction (HCI) and
Integrative Design Arts and Technology (IDeATe) network.
Participants were screened to balance for disciplinary backgrounds
by majors and minors. One student did not complete the probe. All
participants were engaged in remote-learning courses at the time of

the study, which was conducted at the end of the Fall 2020 academic P04 P15

semester. All participants had experience with documentation ) Information

. . . Cg . . P13 Information Systems P12

in project-based learning and indicated documentation as being Systems 506

important to their work - half of the participants rated it as extremely nformati Information Drama Design
. . . . . ntormation & Productiol
important on a 7-point semantic differential scale. Students completed Systems Séi“‘ire”;& roduction

one probe activity each day over four days and were free to use any
tools to complete the task. The activities each took approximately

15-20 minutes and on the fifth day, the study concluded with a semi- P10 Media Design
structured debriefing interview with each student. Participants were Po2 Fo8 Fos Fos3 Architecture

compensated with a $50 gift card. CS %?;Ai‘; o Economice Neuroscience &BEiSrLZiScSé & Photography Game Design
MOVING FROM DATA TO INSIGHTS
————————————————————————————— Animation & Special Effects
Inresponding to the probe activities, each student reflected on the role P09

of documentation in their own learning process and creative practice. For P Soft Technologies
Several of the probe activities in themselves represent “creative At & %%?Q;i‘f Architecture Intelligent Environments
acts of making [49].” Gathering these artefacts together (see below) Psychology Fol P

allowed the research team to both look across each probe activity to Design & Design

see the range of student responses as well as to look down a column Digital Humanities

to see a single individual’s responses. We segmented participants by
major and program to examine how disciplinary backgrounds might
influence documentation practices and values. Given the varied nature
of elicited materials collected, we used a qualitative artifact analysis
technique [43] to inductively code the responses and synthesize
insights.




PERSONAL MEANINGS

For one of the activities, participants were asked to complete a mind map in response to
the prompt “what does documentation mean to you?” Mind mapping is one of a broad
family of graphic organising tools that can include concept mapping [57], argument
mapping [8, 17], and spider diagramming [60]. Mind maps are also often used in higher
education as a reflective tool to reveal and consolidate knowledge [29]. This activity draws
on prior research on teaching and learning to surface conceptual models and make word
associations visible for analysis [32, 37]. We used this technique to capture how students
structured their conceptual understanding of documentation as a domain of knowledge,
skills, and practices.

This activity in particular offered a valuable reflective tool for learners themselves to unpack
and analyze their own understanding of documentation. Depicted here is a representative
subset of the student mind maps. Researcher annotations highlight the varied approaches to
conceptualizing documentation, as well as the shared terms and associations found among
our participants.
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Participant 03 (Business, Finance, and Soft Technologies)

Participant 03 calls out the past (revising), present (tracking), and future (planning) roles documentation
plays in organizing thought and notes the role of documentation in preventing misinformation while
running the risk of “info bleaching” Other nodes reference memory (informing self and others) and
balancing considerations of a professional vs private/intimate divide.
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Participant 01 (Design, Digital Humanities, and Human-Computer Interaction)

Participant 01 names several personal benefits to documentation (e.g. aiding memory, self-
understanding) which are countered by experienced difficulties (e.g. breaking flow, time consuming).
Interconnecting lines show fluid relationships between ideas.
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Participant 12 (Drama Design & Production, Intelligent Environments)

Participant 12 also positions documentation amid a set of distinct but connected pairings. They, in
particular, attend to the tools that support documentation for them (e.g. journals, Notion), and managing
pain points (e.g. removing friction, tediousness).
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Participant 02 (Cognitive science, Human-Computer Interaction)

Participant 02 recognizes documentation as both consisting of products of recording as well as final/
finalized forms that function as proof or validation. The student demonstrates a “doing” focus.

Participant 04 (Information Systems, Human-Computer Interactio

Participant 04 emphasizes the formats of documentation - textual, visual, audio - with examples.
Documentation types are classified as information, understanding, goal, and learning-oriented.
Again, memory and proof feature as nodes.
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PERSONAL MEANINGS CONTINUED

The representative set of mind maps selected here shows that participants explained and related to
the word ‘documentation’ quite differently. Student associations appear to be somewhat informed
by their disciplinary perspectives, as products of their training and course requirements, as well as
by personal reflections on the benefits and shortcomings from their own documentation practices.
For example, P12 had a background in drama design and production and emphasised that project
timeframes are critical for delivering performances to audiences. They noted documentation as
crucial for aligning all project members’ activities and understanding. They framed breakdowns
in documentation as failure to meet due dates and highlighted documentation as supporting
“survivability”. Despite the rich conceptual variations portrayed in these maps, we also observed
some areas of overlap in many of the mind maps. For example, we see terms such as proof,
accountability, assessment, and evidence of effort. This language suggests that documentation may
have a potential sense of oversight by peers, teammates, instructors, and even by oneself. Other
terms such as memory/memories, revising past work, recording, survivability, and standing the test of

Participant 06 (Information Systems, Chinese, Human-Computer Interaction, Media Design

Participant 06 presents a view of documentation in relation to demands and responsibilities. Pain
points are related to group work. Metaphors, like “filing cabinet” and “timebox", are used to explain
documentation’s role in their process.

time also feature in the maps, suggesting that an archival, keepsake quality comes with documenting
one’s work. Regarded all together, these mind maps attest to the richly conceived and important role
documentation seems to play in creative practice learning domains.



VALUES & APPRECIATION

In a subsequent activity, we further explored shared values and priorities by asking participants
to list as many reasons as they can think of as to why they practice documentation. The
participants were then asked to rate each stated reason on a scale of 1-5 (with 1 being the most
valuable). Asking students to rank their reasons for documenting was intended to shed light
on the motivations that lead students to document their work and the value of documentation
activities.

We analyzed student responses using an iterative, bottom-up coding approach to identify
emergent themes and ultimately aggregate the responses into twelve overarching categories. To
visualize this data we preserved each given reason’s assigned ranking (importance level) to a color
gradient with the darkest color indicating most important and the lightest color meaning least
important. This way we could see both the frequency of each of the twelve main reasons given for
doing documentation by bar height and show the relative importance within each category by
color saturation. In some cases, students reported multiple reasons in the same category. During
coding, rankings were inverted (5 being the most valuable) to allow the scores to be aggregated.

. - ]
1 2 3 4 5 6
Tracking Proof & Memory Communication Metacognitive Checkpoint
Progress Evidence Learning

‘ ‘ 1 guess that it all makes me more thorough, in terms of the actual cognition and
thinking like how | came up with these ideas.

‘ ‘ It was not required by our instructor, but looking back, | think it would have been
helpful to record the reasons behind our decisions... When we are discussing the
decisions we are so focused on the current goal, but like, over time, maybe the
situation might change.

‘ ‘ For me | think like the main driver for documentation is that it's just a process to
help me and my teams think.

Participant 12 (Drama Design & Production, Intelligent Environments)
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From this analysis, we determined the five main reasons for documenting that were both shared and
valued across disciplines. Notably, documentation as proof (or as a form of evidence) reemerged
as a priority for students and was listed by 10 of 18 participants (with an aggregate score of 72).
Similarly, students valued documentation’s ability to support multiple forms of communication
(86): coordinating within collaborative teams (33), sharing progress with others (21), and presenting
ideas for feedback (32). Twelve participants noted that documentation supported metacognitive
processes (62), including reflecting on experiences/mistakes, and helping to structure and make
thinking visible. Participants also saw the benefits of documentation in tracing processes and
keeping a record of past versions of work (68). In particular, documentation was viewed as a helpful
inspirational resource for future work, in understanding how to trace the story of a project, fixing
and learning from mistakes, and in tracking progress. Finally, documentation as a memory aid was
recognized by 10 participants (47), and noted as a helpful way to recall the status of projects and to
avoid forgetting processes and skills in the short and long term.



TRACING THROUGH THE DOCUMENTATION JOURNEY

For our third probe activity, participants prepared a journey map to represent their workflows
and activities in a recent project, from beginning to end. Once completed, students were asked
to annotate where documentation played a role in that journey, and mark challenges or missed
opportunities encountered in this process. Selected projects were a mix of independent and
collaborative from coursework. With the exception of one extracurricular project, projects were
selected from coursework, representing a mix of independent and collaborative work. While
the courses varied across contexts, pedagogies, and methods, the maps show that instructors
and educators were formative in students’ understanding of documentation, as necessitated
through course requirements. The explicit and implicit expectations of course assignments and
activities calibrated and shaped their subsequent practices. The journey maps revealed that many
students enacted documentation using prescribed process terms with discrete stages, like user
testing or between assignment milestones, while also working in iterative “loops”, going back
and forth between stages, from research to user interviews to back to research, for example.
Our participants described being “trained” to use and apply specific processes and to implement
established disciplinary “best practices”.

The academic experience of managing work under rapid deadlines and piling demands, as well
as pivots, evolutions, and constant change, was clearly evidenced with depictions of timelines,
sequence, and iteration cycles. Nonetheless, the chronological convention of journey maps
fostered linear arrangements of documentation. The disorder of the design or making process
had to be ordered to be communicable. Instructions and deliverables necessitated certain forms
of project presentation, involving students chunking their project progress into defined stages.
Class deliverables like final papers or required process books had to cover the entire timeline of a
project, which instilled anticipatory habits, like notes and photo-taking. Documentation being a
required aspect of assignments also contributed to the sentiment that documenting was making
for others - doing it for your professor and, because of remote learning, doing it for your peers
too. These external demands seem to drive documentation needs.

An open question for us is to what degree do these documentation practices carry on into professional
practice in creative fields once the academic requirements of documentation processes are removed?

Think about a project you recently warked on or one you are especially fond of

Last yoar, | of small colors, eyes, and

outfits. This was for an exhibition at The Frame themed around Internet Nostalgia. | spent a

week or two printing all of these cats by hand in my extra time, and | also took a few hours
10 install these in the exhibition s pace. This Is one project | am especially fond of,
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Participant 09 (Art, Psychology, Human-Computer Interaction)

A indicates frictions and * indicate missed opportunities for documentation
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Participant 09 (Cognitive Science, Human-Computer Interaction, Media Design)

‘ ‘ I recently completed a semester-long project, in which documentation was built into
our deliverables. By coming together as a group and documenting/summarizing
our projects in intervals, it helped us periodically reassess our goals, take a look at
our progress, and adjust our methods going forward. In this case, documentation
for this big project was essential to make sure we stayed on track and it helped us
not lose sight of our end goal.

Research Report
(summary, interview participants, Hi-fi Prototype

Interview Guide findings, design direction, problem 1 prototype for mobile on
Liiervient 1. Affinity Diagram space, solution) on Google Docs Figma & 1 prototype for
@ goals, process Compiled research notes & insights a 2 team deskiop on Figma Process Book
me)m on Miro board as a team (steps, reflection) 1
e 2. Customer Journey Maps process book on Figma
2. Interview Script 12 individual maps on Miro board 1. Wireframes as a team
(intro, consent, questions) on ‘separstely separale sketches for mobile
Docs as a team y website on paper I
2. Lo-fi Prototype P
resentation
Customer Journey Map | consolidated prototype on
i i e, o i n
separate interview notes board as a team Siides to class
after each interview
Goodeions | Mid-fi Prototype
/ / * prototypa on Figma
1 N \ /
A 7 . W
Initial Discussion Research Stage Wireframe & Prototype Present & Reflect
We started off with Over the course of 3 days, we split up to We created 4 separate hand-drawn We drafted a presentation
determining which topic area interview 12 total participants about their wireframes on our own for a website together, practiced & gathered
to choose from for our final experiences with acquiring their pet(s) for each on a mobile screen, and voted on the feedback, made
team project in Interaction category (Buying, Adopting, and Fostering). best features we liked. We edits, and y
Design Studio | this semester. Then, we analyzed our data through affinity to prototype our first low-fidelity a 10 min pitch
We narrowed it down from diagramming, customer journey maps and prototype as a team, receive feedback to the class. Following this
buying/adopting pets or derived our problem space and potential from classmates, then create our project, we created a team
grocery shopping to buying / solutions. mid-fidelity prototype, receive process book to document our
adopting / fostering pets feedback, and lastly, our high-fidelity entire journey & included our
during COVID. prototype. reflections.

Participant 08 (Economics, Human-Computer Interaction)



ROLES OF TOOLS & SPACE In contrast, students with a dedicated work area were able to arrange valued resources to be ready-at-hand. While
their at-home setups were considered to be “a lot different, lot smaller, than [their studio] desk[s]”, these students
recreated aspects of their studio to aid their work and documentation practices, with cutting mats, journals, sketch
paper, and pin-up boards for keeping track of projects or placing inspirational resources.

The physical affordances of studio-type learning environments are important
contributors to a shared culture and practice of documentation [5]. However, students
during this time were working from non-school settings and did not have access to

ser ofF Woeb/memi
their regular tools and workspaces. The probe’s first activity invited students to ‘ L BoRRS For
reflect on this by capturing a photo of their remote, often at-home, workspaces and
to do so with their documentation practices in mind. Students were asked to consider
their personal meanings of “documentation” as captured in their mind maps, and to
annotate their photos to provide context on where things were situated and call out
their roles in supporting their documentation practices. This activity was intended to
reveal how students organize their workspaces to support creative project work and
to highlight perceived challenges that resulted from no longer having access to the
resources and creative supports found on campus. The annotated workspace photos
provided visual inventories of students’ equipments, tools, arrangements, and uses.
Unsurprisingly, most students highlighted their laptop, tablet, or other digital devices
as a primary focus of their workspaces, as the majority of work had transitioned to
digital platforms.
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Participant 14 (Design, Physical Computing)

There were also many challenges that students [ € rye fearned to work at every single seat around the kitchen table € € in the center | have what I'm using right now, my
experienced when working from home. This . .

was particularly true of the four participants because people also have to eat there and at home | have tried to laptop and the book I'm using for my paper, and
who relied on ad-hoc workspaces - repurposing bring my work down stairs more to spend more time with my family. like off to the sides | have like my projects over

beds, couches, and shared tables as places
for work. This required agility, make-shift
setups, and sometimes moving to new areas
of the home to work throughout the day. This

here and like things | reached for on the other side.

3 .vb!ﬁ-r

aither on windowsill, on

constrained the way in which environment : ' oo i i For me, documentation is the process of gathering
and physical resources could support porpeebery i

documentation practices. artefacts and tracking your thoughts, goals, and

decision-making during the course of a project. |
typically practice documentation in my workspace

“ This isn't my regular workspace. by physically writing things down. Often times

I like recently moved, I don’t have this comes in the form of task lists on post-it notes

a desk setup yet. or in a planner.



DISCOVERING A LINGUA FRANCA

The comparison of probe activities, in combination with the reflective interviews with participants at the
end of the week, allowed us to uncover shared experiences among students and commonalities found in their
creative processes and documentation practices. From our analysis, we highlight a set of themes which seem

There was so many documents that came along the way we started out [..] So
there was a bit of a sprawl and in the end, it was a little bit difficult to locate
where things were. | don't know whether it's avoidable. It's a byproduct of how
we're thinking, how we changing. ..suddenly we have a Google Doc every single
week, or this file became extraordinarily large with everything from every single
week.

The challenge of sprawl was a consistent theme we saw emerge out of the adoption-use-
abandonment cycle of various tools. In our interviews, this theme was often articulated as an effort
to remember or recover something forgotten. Processes of digging back to locate items in time,
in process, or in thought are in constant competition with managing the sprawl that necessitates
navigating the physical and digital clutter accumulated. Passage of time and desired level of detail
complicate efforts to revisit and refine documentation. For example, when the need arises during
the process to find something (an idea, a decision, lines of reasoning, a quote, etc.), it demands
urgency. The sprawl theme denotes this felt challenge of locating or recalling documentation to
help with remembering, revising, demonstrating, or showing evidence of design activity.

Towards the end of the semester ‘ ‘ I kind of have to dig back to the

to form a shared lingua franca that students use to communicate challenges and which we have characterized
as sprawl, meta-level making, and the cartographer’s dilemma.

‘ ‘ In the ideal world, you could write while making and that’s what | know a few
people do, but to me like it just feels very difficult and it's also quite frustrating
to do so sometimes.

‘ ‘ Near the beginning when | didn't really have an idea, | wrote, and then | made.
But then near the end where | kind of like knew everything that was going on and
I finally understood what was going on, it was more making and then writing.

Meta-Level Making refers to the added, secondary layer of making that process documentation
requires on top of their project work. Documentation in the forms of captured snapshots,
recordings, notebook sketches, or physical/digital mockups must be transformed into a polished
visual narrative of one’s thinking and making. In this step, the continuous, passive acts of capture
become shaped and crafted into narrated outcomes. The sum of these captured (recorded) parts is
less than a whole, because in their totality, these parts did not add up to meaningful documentation
and so documentation was something more than just record keeping.

‘ ‘ When | was thinking about it the ‘ ‘ We often don't write that kind of

long projects | forget where we
came from and we needed to start
digging out things in order to make

time to locate where we were. So
there were like different versions
of documents.

most, it's also when | was writing
about it the least ... | just wanted
to make more and so | wrote less.

meeting notes | think everybody’s
too involved in making the

products.

the process book...

Another salient theme that emerged in analysis is something that we coined as the “Cartographer’s Dilemma,”
which characterizes the documentation challenge of knowing what features of the process to represent and
which to elide. Students struggle to determine what level of visual and narrative resolution is needed to
represent the details of the process and map the design terrain covered. The question arises as to what
documentation is valuable? Students want to show —but not obscure with too much visual information, and
tell—but without bogging down the construction of a storyline with too much extraneous detail.

These insights helped us formulate a preliminary hypothesis: students have motivations for and learning
benefits from documentation that are shared, but pursued differently across disciplines. For example,
preserving version history was important to 11 students, but this motivation meant understanding the
factors that led to making some decision for one student, while for another it meant being able to follow the
evolution of a form. Both students relied on having access to previous versions of their project and stages
of their thinking to understand what to do in the present. Our work suggests students share a sort of lingua
franca about documentation. We expect that a more explicitly formulated language around documentation
could deepen learning processes and the connection between students and their creative inquiry, helping to
extend the reflections from our probe into better established cultures of documentation.



PROBING AS A CATALYSIS FOR REFLECTION

Our probe package proved to be an apt tool for reflection by helping students draw together their various documentation practices, which serve
purposes ranging from professional to instructional as well as personal. We examined how students’ experiences speak to each other by focusing
on the rich details of individual practices and reflections on personal experiences. In some cases we found that the probe activities catalyzed

students to reexamine their assumptions:

Project documentation sounds like academic jargon
a little bit.. | never really heard the term ‘project
documentation’ before this, but I'm thinking about the
activities like oh yeah I've done that before, | do that,
kind of just instinctually. So it's good to, you know, kind
of put a name on it. Like the idea of documentation is
kind of just ingrained into what I'm used to doing for
projects, so it was interesting to look back and examine
the systems I've set up for myself.

For several participants documentation was simply an ingrained
part of their design process that had never been explicitly labeled
for them. In these cases, the retrospection facilitated by the probe
activities played an active and meaningful role in uncovering
students’ learning processes for themselves. For some students,
documentation was not something that had been explicitly
facilitated as part of their studio experience or instruction.
Students valued the probe as a reflexive tool to examine their own
documentation and spoke to the educative value of the probe itself
for personal sensemaking around documentation practices.

documentation and | don't honestly know, | didn't
know the definitions of documentation until when I'm
asked to do it and then it really got me to think like
oh, what exactly does it mean to document stuff and
how exactly. I've been doing this to help myself. And
then some of the probe questions you guys asked such
as what | could have done to make the process better
also helps me reflect on my experience because you
just got me to think how I've been currently doing with
my documentation practice and how I could have done
it better to improve my experience, basically.

Together, the artefacts generated using the probe helped make
visible practices and values. The final debrief conversation offered
students a facilitated reflection on documentation and gave
students an opportunity to articulate their experiences with the
probe. These interviews helped to make sense of personal stances
on documentation and to generate new interpretations of their
practices.

‘ ‘ I never really had given a thought to my practice of ‘ ‘ I usually don't think very critically of documentation,

usually it just comes and it goes, more of an if it
happens it happens kind of thing. It helps facilitate
my thinking, helps drive our team forward, like maybe
not always super useful, but after the fact it's written
down .. it just helps us get stuff done .. figure out what
we need to do next. | don't think any of it has been like
a waste of time. Maybe some of the notes. It's just
maybe less utilized by people.

While engagement with our probe helped students deepen
their individual reflection on their experiences and valuing of
documentation, there is much that this probe did not unpack or
help students examine. Hinted at in the data are references to
coordinating processes of teamwork and accountability, and the
role documentation plays in mediating those interactions. Given
how much of creative project work is collaborative, it would be
a logical progression to prompt or encourage reflection among
teams of students from varied backgrounds on how they are
“speaking to” one another across disciplines through forms of
documentation. This will be explored as part of future work.



CONCLUSION & FUTURE WORKS

In studio- and maker-based learning environments, documentation tools and collaboration platforms
need to evolve with educator practices to facilitate and better support the learning routines and habits
of mind that make thinking visible, share process and outcomes, and engage disciplinary-based critique
of individual creative processes and learning. This week-long design probe investigated individual
documentation practices among fifteen students from a range of creative domains. The probe activities
made visible students’ personal interpretations, appreciations, and practices related to documentation.
We found that while the specific enactments through tools, technologies, and actions are not uniform
across disciplines, students coherently recognized the important role documentation plays in their
creative work, the learning benefits it offers, and the value of fostering a culture around this professional
practice as part of their learning experiences.

Learning to flexibly and recursively model the trajectory of one’s unfolding creative process is a form of
design knowledge, and one which these probe activities scaffold [41]. The probe enabled students to draw
together and attend to the details of their individual practices, as well as to the effects and influences of
documentation habits on their creative inquiry. We believe that the probe offers arich resource for reflection
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on personal and professional development. In future work, we intend to investigate this further by
introducing the probe as an instructional tool within capstone studios. Additionally, it would be beneficial
to deploy this probe across a greater diversity of students, learning contexts, and forms of creative
practices, as well as to conduct further qualitative analysis of this rich dataset.

These activities, and the insight produced, will inform future work and the larger aim of this exploratory
learning and design research project: to better understand how low-cost, tangible technologies can be used
to support documentation practices in creative learning. We chose design probes as a generative method
that gives voice to students’ perspectives and that offered a methodologically grounded way to prefigure
and reveal the less obvious aspects of documentation. Practical insights suggest how tangible tools can
integrate with ad hoc, non-traditional workspaces. Broader opportunities in underlying motivations for
documentation were also found in the probe outcomes. Inspired by the utility of the probe as a reflective
tool, and by the lineage of work in scaffolding reflective practice through technology [22, 33], our future
work will tend to designing technology that centers the artefacts of documentation in reflective practices.
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