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Figure 1: (A, B) Video tutorials are collected from candle and soap making communities-of-practice. (C) Domain concepts are
extracted from tutorial transcripts using ML and NLP techniques. (D) The extracted concepts are visualized in a scatter-plot

style tool, Anther for domain comparison and cross-pollination.

ABSTRACT

Communities of practice (CoPs) play a crucial role in cross-pollination
and learning within various skill-based and craft domains. These
communities often share common materials, concepts, and tech-
niques across related practices. However, due to their insular nature,
exchanging knowledge between CoPs has been challenging, leading
to fragmented knowledge marked by differing vocabularies and con-
texts. To address this issue, we introduce Anther, a system designed
to highlight shared concepts and semantic overlap between distinct
CoPs. Anther projects concepts onto a 2-dimensional space, provid-
ing users with comprehensive, contextual, and conceptual views.
We conducted a user study, demonstrating Anther’s effectiveness in
aggregating and disseminating community-based knowledge, bridg-
ing gaps between CoPs, and supporting the cross-pollination of
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knowledge between CoPs. Further, we present interaction vignettes
that illustrate how Anther can ease entry into new domains and
aide in discovering new creative techniques. This work can benefit
maker communities by fostering collaborative knowledge-building
across diverse domains.

CCS CONCEPTS

« Human-centered computing Collaborative filtering; e Ap-
plied computing Fine arts; e Information systems Collab-
orative and social computing systems and tools.
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1 INTRODUCTION

In the modern landscape of digital knowledge sharing, the ways
in which communities of practice (CoPs) [37] share insights and
experiences have seen significant transformation. Where personal
blogs, forums, and static websites were once the primary sources
of knowledge sharing and collaboration amongst DIY communi-
ties [54], video content has since taken over that role. YouTube is
now the most commonly used DIY resource on the internet [35], a
shift in modality that is perhaps unsurprising given the vast supply
of content available on the platform - uploads have increased from
35 hours of video per minute in 2010 [60], to over 500 hours of
video per minute in 2019 [25].

Video tutorials have been positioned as a form of informal "free-
choice learning” [35, 49], where learning outcomes are guided by
individual interest as opposed to a designated curricula or rubric.
This model of learning parallels the ethos of CoPs, where mem-
bership is voluntary and the success of communities is driven by
“their ability to generate enough excitement, relevance, and value
to attract and engage members.” [62]

CoPs have historically developed their own set of unique form-
giving techniques inspired by “other adjacent and parallel prac-
tices, from which lessons are learned, innovations borrowed, pro-
cedures copied” [12, 61]. This process is sometimes referred to as
“cross-pollination” - the exchange and integration of knowledge,
techniques, and insights across CoPs with differing areas of exper-
tise [23, 31, 64].

Cross-pollination creates opportunities for established practi-
tioners within a CoP to expand their repertoire of form-giving
techniques by borrowing from other CoPs and adapting them to
fit their contexts. These forms of exchange can facilitate a deeper
understanding of one’s own practice, and sometimes, can even
lead to new, tangential practices. E-Textiles, for example, could
be conceptualized as a “seed” resulting from the cross-pollination
of two parent practices - craft-based communities (e.g., knitting,
sewing, embroidery) and engineering communities (e.g., electronics,
computer engineering). The E-Textiles CoP demonstrates how the
exchange of materials, tools, and techniques between seemingly
disparate communities can engender a transformative practice with
an identity that is distinct from its parent practices.

Yet, digital platforms are not always conducive to creative cross-
pollination. Traditional information retrieval techniques like key-
word searches [56] can be skewed by collaborative filtering algo-
rithms that tailor content for users and inadvertently limit their
exposure to new topics and communities [30]. Video segmentation
[22] (chapter markers) can be useful in finding precise knowledge,
but only if a maker generally knows what they are looking for.
These current search and filtering practices pose challenges for
practitioners who wish to branch out from familiar territories, lim-
iting creativity and innovation.

In this work, we introduce a Cross-Pollination Creativity Sup-
port Tool (CP-CST) called Anther to explore how knowledge can
be discovered and shared between communities by use of video
tutorials. Traditionally, tutorials have acted as a form of autogamy
or “self-pollination”, primarily engaging existing members of a CoP.
By uncovering and leveraging the shared semantics of CoPs, Anther
extends the utility of tutorials beyond their original audience and

1992

Emerson et al.

facilitates allogamy, or “cross-pollination”. Anther aims to promote
growth and active participation within CoPs, but also to support the
development of a more interconnected and collaborative making
community at large. In contrast to approaches that provide explicit
instruction to teach a new skill, Anther aims to aid learners in
contextualizing an unfamiliar CoP by providing a bird’s eye view
of its most relevant concepts and identifying shared concepts with
familiar CoPs.

Through our work, we contribute:

o Cross-Pollination Creativity Support Tool Anther, is an open
source, WCAG-compliant!, concept visualization and do-
main exploration tool designed to enable the combining of
ideas, methods, and practices from different communities
of practice. Our approach focuses on supporting tutorial
reception [59], presenting learners with novel holistic, con-
textual, and depth-based views that aim to generate innova-
tive solutions, creative breakthroughs, and new perspectives.
Concepts are gathered from, and link back to video tutorials,
offering a multi-dimensional learning experience. Concepts
are visualized on a two-axis graph, where the primary axis is
used to represent concepts relevant to a practice. For the sec-
ondary axis, we introduce a concept gravity score to indicate
a concept’s "pull’, or prevalence throughout video tutorials.

o Interaction Vignettes and User Study We articulated the novel
interaction techniques enabled by Anther using three inter-
action vignettes. We also conducted a user study with 10
participants (5 male, 5 female) from self-identified CoPs to
better understand how Anther influences knowledge discov-
ery and cross-pollination. We consolidate our findings into a
set of descriptive themes that shed light on how Anther influ-
ences CoP navigation, user perception of cross-pollination
strategies, and the way generative insights form and evolve
through different conceptual views.

The paper first describes relevant research on tutorial-based
community engagement and enhancement techniques, positioning
Anther in relation to these methods as a novel approach for broad-
ening the reach of video tutorials. We then provide three guiding
design principles motivated from related work for the development
of cross-pollination creativity support tools. We detail the design of
Anther for viewing and analyzing 27 distinct online communities
and provide a set of interaction vignettes to communicate its use.
We then describe our user study design and present results as set
of themes; we use these themes to discuss opportunities for further
cross-pollination interactions.

2 RELATED WORK

We describe related work that investigates facilitating community
cross-pollination and tutorial enhancement. We position our work
alongside ongoing efforts to improve how learners navigate tuto-
rials across different mediums and domains. We describe existing
techniques that have been used to extract semantic and salient
concepts from unstructured texts.

'WCAG compliance refers to the adherence to the Web Content Accessibility Guide-
lines (WCAG), a series of recommendations for making web content more accessible
to people with disabilities.
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2.1 Cross-Pollination Between CoPs

In the context of creativity, cross-pollination is defined as the
sharing, adapting, and building upon the diverse expertise of oth-
ers. Cross-pollination practice manifest across subjects and fields
through networking, sound-boarding (i.e., good listening and feed-
back), collaboration, and win-win competition [33]. Exploring the
dynamics of cross-pollination between CoPs offers insight into the
challenges and opportunities for connecting making domains. Rakib
et al. [47] demonstrated how co-designed ontologies had value in
establishing a common language between glassworking and plas-
tic 3D printing practices, yet forming these ontologies is costly,
requiring diverse expertise and iteration. Chan et al. approached
the cross-pollination problem through the lens of analogy-driven
reasoning[6, 7, 16]. For example, SOLVENT [6] leveraged crowd-
sourced annotations of research papers to identify analogies across
distant domains and build semantic models to compare different
fields. While annotations can offer rich insights into how users
perceive information, sourcing these annotations for every new cre-
ative resource from the crowd remains costly. "Boundary objects" —
or annotations that manifest as tangible and shareable artifacts -
have been shown to be effective tools for CoP cross-pollination by
stimulating conversation and creativity but these objects require
careful curation and documentation to remain effective pollina-
tion tools [20]. Using video tutorials as a proxy to the common
language of a CoP, Anther provides a computational method for
extracting and linking common vocabularies and scaffolding entry
experiences.

2.2 Mining Tutorial Content

Makers engage in dialogue not just to share information and en-
courage one another, but also to inspire, expecting that their ideas
will be tweaked, remixed, and evolved [58]. Online tutorials often
support community dialogue asynchronously through social media
posts, comment sections, and metrics of endorsement ("upvotes"
and "likes"). This content has been observed to include commentary
and anecdotes on the hurdles, failures, and successes encountered
while making, resulting in a conversational tone not seen in other
forms of technical documentation [14]. Endow et al. [19] positioned
these types of engagements as a form of patination — evidence
of prior engagement and an indication of community sentiment.
At their best, active comment sections elevate tutorials to some-
thing closer to a "living document", relying on community engage-
ment to fill information gaps left by original authors and to keep
material contemporary and accurate [32]. Some researchers have
explored mining community comments and chat logs to improve
tutorials [43]. Although comment sections can foster meaningful
community dialogue, they can also lead to "toxic" behaviors includ-
ing pedantry, bullying, and trolling [43]. In light of this, Anther
does not perform analysis on video comment sections. Rather, we
opt to link the users directly to video sources where comments can
be explored on their respective platforms.

2.3 Tutorial Enhancement

Numerous works have aimed to improve the effectiveness of tuto-
rials by better aligning them with the motivations of their target
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audiences. Some works propose frameworks for better tutorial au-
thoring [12], while others propose new systems and taxonomies
for improving tutorial reception [59, 63]. Lafreniere et al. [36] inte-
grated a software directly into step-by-step tutorials, allowing users
to interact with the program in question while following instruc-
tions. This system facilitated community engagement by recording
users’ actions and sharing them with the community for discussion,
creating a feedback loop for tutorial improvement and evolution.
ToolClips [24] supplemented existing application interfaces with
video and text-based tooltips, augmenting users’ understanding of
tasks. DemoCut [9] applied machine learning techniques to reduce
video tutorials down to their most essential parts, creating dense,
information-rich videos with a quickly digestible format. Truong
et al. converted existing makeup tutorials into hierarchical sets of
instruction by applying principles of cognitive psychology, com-
puter vision, and transcript analysis [57]. Pavel et al. [46] explored
the generation of structured text from video content to provide an
additional interface for video and tutorial navigation. Anther also
relies heavily on transcript analysis, but rather than using it as a
means to alter the tutorial structure, it uses the data to synthesize
comprehensive overviews of domain knowledge. Our work aims
to augment user’s understanding of tasks by providing domain-
specific information through a meta-layer of text-based insights
and graphs.

2.4 Concept Extraction

Concept extraction from unstructured texts creates opportunities
to reconfigure information in novel ways that improve user expe-
riences and learning outcomes. Scatter/Gather [26] clusters docu-
ments within a corpora based on a given term, displaying shared
“topical terms”. ConceptScope [65] builds on this idea by leveraging
ontologies, but these are static sources that require maintenance
and intervention. Anther extract concepts from a dynamic source of
documents (video tutorials) ensuring that the corpora remains con-
temporary to its domain. Working with video tutorial transcripts
requires filtering out noise in order to extract valuable concepts. Re-
searchers have employed probabilistic models to extract multi-word
concepts or phrases. El-Kishky et al. [18] introduced the ToPMine
algorithm which efficiently mined candidate phrases from corpora,
outperforming other attempts at the same task. Li et al. [40] ex-
plored using vector embeddings to mine concepts using semantic
context. Smith et al. [52] used crowd-sourced labels to evaluate
probabilistic topic model visualizations. Chandrasegaran et al. [8]
leveraged topic modeling to identify themes within group meeting
discussions and computed the discussion “relatedness” to items in
the meeting agenda using word embeddings. Scim [21] makes use
of a language model to categorize and highlight documents at the
sentence level for easier reading. While these probabilistic methods
are effective ways to highlight and extract concepts, Anther lever-
ages part-of-speech tagging, stop-word lists, and term-weighting
as a low cost alternative. Term Frequency Inverse Document Fre-
quency (TF-IDF) [53] is a popular term-weighting technique which
highlights the words best suited to identifying a single document in
a corpus. An alternative term-weighting scheme, Term Frequency
Proportional Document Frequency (TF*PDF) [5], is often used as a
tool for identifying emerging topics in a target domain [45]. Anther
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Figure 2: Anther Views: (A) DomainView groups maker communities into larger categories based on their linguistic correlations,
(B) ComparisonView visualizes the conceptual correlations between two domains, and (C) ConceptView provides contextual
overviews of how concepts are positioned within a domain and links back to source tutorials.

makes use of the TF*PDF algorithm to identify key concepts in each
domain. TF*PDF is used alongside a derived metric, Gravity, to en-
able the visualization of extracted concepts in a two-dimensional
space.

3 TOOL DESIGN PRINCIPLES

In order to develop a cross-pollination creativity support tool (CP-
CST) for enabling concept exchange between CoPs, we identified
three guiding design principles motivated from related work, each
addressing a critical aspect of the cross-pollination process within
tutorials. We use these guiding principles to inform the design of
our CP-CST to better facilitate access to information and support
the nuanced needs of individually motivated communities.

e Guided Discovery Conversation and dialogue are the foun-
dation of any community, serving to establish a common
language between community members and contributing
to a sense of shared identity. Tutorials support this founda-
tion in several ways — by providing clear documentation[14],
allowing for direct and contextual feedback [44], and con-
necting members through authorship and viewership [59].
Tutorials have been understood as playing an important
role in community dialogue by bringing in an informational
meta-layer that accompanies a maker’s artifact and facilitates
discussion [54].

CP-CSTs should enable users to navigate and connect with
various CoPs. By providing cues that reveal interconnections
between practices, we can assist makers in contextualizing
new information against their prior experience. Such tools
should provide the user with opportunities to engage with
unfamiliar concepts without overwhelming them. While sparks
of inspiration are critical for initiating creative processes, they
are insufficient for achieving productive outcomes. CP-CSTs
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should not only ignite these sparks but also provide a "fuse"
- a pathway of guided discovery, directing creative impulses
towards tangible results.

Identity Bridging Systemic biases, injustices, and cultural
differences were shown to alienate makers and motivate
the creation of separate making communities [50]. Even
in carefully designed makerspaces, physical spaces meant
to facilitate interdisciplinary making, knowledge remains
distributed amongst makers and making ’zones’, with true
co-location of practices proving difficult to accomplish [1].
Furthermore, the feeling of "otherness’ within CoPs (e.g.,
imposter syndrome) and between CoPs (e.g., gatekeeping)
influence participation in different practices [55]. These bar-
riers disproportionately affect casual makers who are more
easily discouraged upon encountering failures, and as a re-
sult, dissuaded from further exploration [28].

CP-CSTs should champion inclusive practices, making sure
that users of all abilities and backgrounds can benefit from us-
ing the tool. The tools should instill in users a sense of belonging
and self-worth and mitigate alienation from perceived "other-
ness". Users should be empowered to inhabit the spaces between
traditionally defined roles (e.g., "Artist-Engineer" rather than
strictly "Artist" or "Engineer"), eliminating the need for code-
switching as a means of validation and encouraging users to
embrace multifaceted identities within their CoP.

Semantic Symmetries Terminology and jargon act as barri-
ers to entry, making even basic tutorials seem inscrutable to
newcomers. This is compounded when CoP resources, like
video tutorials, do not account for the varied backgrounds
and skill sets of learners. These knowledge gaps have been
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shown to result in siloed learning experiences, where learn-
ers hesitate to venture outside their comfort zones and in-
stead stick to what they know [19].

CP-CSTs should highlight semantic symmetries between com-
munities, helping users from one community understand the
language or jargon of another. Recognizing that each commu-
nity has its specialized language, CP-CSTs should affirm the
value of the knowledge users bring with them, ensuring no one
feels inferior due to unfamiliarity with specific terms. For in-
stance, in the context of film production, what is referred to as
a "C-47" is widely known outside the industry as a "clothespin”.
CP-CSTs should demystify these asymmetries, and make it
clear that regardless of the name used, the value and function
remain constant.

Building on these principles, we developed a CP-CST called An-
ther which aims to provide a foundation for effective and inclusive
creative exploration and discovery, as well as foster collaboration
across diverse communities of practice.

4 ANTHER

Anther is a user-facing web application designed to facilitate ex-
ploration and discovery across various communities of practice. It
comprises several high-level views that enable users to explore the
relationships between concepts within and across domains (Figure
2). These views serve as tools to cross-pollinate knowledge, tech-
nique, and understanding within and between domains. We detail
each of these views in this section and note that access to Anther
is available via a GitHub repository. 2

4.1 Concept Extraction

In this study, we detail a systematic approach to data collection from
various maker communities. This data serves as the foundation of
Anther and its respective views.

Mining. Given a particular CoP (e.g., Knitting CoP), we gathered
relevant video content using a uniform search term format "[CoP
Name] tutorials” (e.g., "Knitting tutorials") from YouTube. Video
transcripts and metadata were scraped using the unofficial Youtube-
Transcript-API [13]. Video selection was initially limited to 100
videos per CoP, beyond which the relevance of content returned by
the search notably decreased. Videos lacking substantial dialogue
or consisting primarily of non-descriptive audio elements were
excluded. The metadata collected included essential information
such as video ID, title, view count, like count, and duration. Tutorial
transcripts were obtained in JSON format, containing individual
lines of text along with their start and end times.

Metrics. We lemmatized the transcripts and applied part-of-speech
tagging using spaCy [27], extracting the nouns and verbs from each
transcript. To identify the key concepts for each community, a Rel-
evance Score was assigned to each word using the Term Frequency
Proportional Document Frequency (TF*PDF) algorithm [5], (Eq. 1-
2). 3 This approach, by favoring terms frequently mentioned across
a wide array of documents, allows us to surface concepts that we

Zhttps://github.com/The-Hybrid- Atelier/ Anther

3TF*PDF is often deployed across multiple channels or document sources, and so the
frequency across each channel is normalized (equation 2). In our case, we only sourced
from YouTube and so normalization was not necessary.
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use to indicate the foundational knowledge of each community of
practice.
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To understand the distribution and significance of concepts
within video tutorials specific to one community, we introduced a
Gravity Score alongside our relevance metric. While TF*PDF excels
in identifying key terms within a corpus, the Gravity Score quan-
tifies the "temporal weight" of these concepts, indicating how fre-
quently and at what stages they are mentioned throughout a video.
By calculating the normalized position of each concept occurrence
within a tutorial (Eq. 3) and aggregating these into a histogram
with predetermined bins (Eq. 4, Fig. 3C), we gain insights into the
potential distribution of a concept—whether it plays a central role
throughout the entire process or is more localized to a particular
step or procedure.
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"Stitch" in Knitting, for example, has a high gravity score, in-
dicating it is relevant from start to end in many tutorials. On the
other hand, "Cast", referring to the act of "casting on" or creating
the first row of stitches, has a low gravity score, being typically
only mentioned towards the beginning of tutorials. A high gravity
score suggests a concept is a Core aspect of the domain, consis-
tently mentioned across the tutorial, whereas a low score identifies
it as a Fringe concept, mentioned in more isolated segments. By
employing Relevance and Gravity scores in tandem, we can project
concepts into a two-dimensional space. These metrics serve as the
foundation for our tool, allowing us to visualize both the prevalence
of concepts in a community as well as their distribution throughout
tutorials.

Our initial dataset was collected between July and September of
2023. The system is designed so that TF*PDF scores are calculated
at the database level in a view — this means that as new videos are
added to the system, rankings and scores will adjust in real time.
To assess how the input of new videos may change the ranking of
concepts, we added videos to the Metal Casting domain in May of
2024 and recorded the results. Videos were added using our original
approach. The same search terms were used and we took the first
100 videos returned by the YouTube algorithm. Of these 100 videos,
38 were new to our dataset. We compared the rank and TF*PDF
scores of the top 100 concepts in the Metal Casting domain before
and after the new videos were included in the dataset and found
the following:

e 9 out of 10 of the top ten concepts remained the same, al-
though their positions varied slightly. The top 3 concepts
exhibited no change in position.
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Concept  Before After Rank Diff.
metal 926.59 1317.07 -

cast 704.24 1066.64 -
mold 549.83 968.62 -
sand 386.06 724.33 +1
pour 413.39  591.01 -1
casting 316.50 476.87 +2
piece 327.70 441.98 -1
melt 318.05 422.66 -1
place 215.98 341.31 +1
silver 168.89  293.21 +6
cut 223.03 287.15 -2
Clay 140.11 282.83 +13
hot 200.22 272.05 -2
clean 175.25  256.26 +1
ring 160.72 243.33 +2

Table 1: The top 15 concepts in Metal Casting after the ad-
dition of 38 new videos to the dataset, where “Before” and
“After” are TF*PDF scores rounded to the nearest hundredth,
and “Rank Diff” is the change in position

o 6 concepts fell out of the Top 100 (foundry, fit, rubber, hour,
vacuum, block) and 6 new concepts were introduced (stone,
important, channel, tool, box, torch).

o The largest gain in rank was +39 (stone) and the largest loss
in rank was -32 (fire)

The lack of movement at the top of the rankings seems to indicate
that the system does well in identifying the most relevant concepts,
while more dynamic shifts in position towards the lower end of the
rankings indicate that a larger dataset may be required to further
solidify results.

4.2 Views

To organize the data, Anther was split into three hierarchical views:
DomainView, ComparisonView, and ConceptView. To enable guided
discovery, the views are structured so that users can first get a sense
of the range of possibilities before steadily drilling down into the
granular details of a CoP or concept as they follow their interests.

4.2.1 DomainView. We ran our concept mining algorithm on 27
CoPs (Table 2) across 2.7k video tutorials. We chose CoPs that make
significant use of the video tutorial medium and spanned a diverse
set of interests.

The DomainView is the first view in the Anther’s flow. Each
CoP is grouped into 8 discrete categories according to the similar-
ity in their concepts (Figure 2A), providing an intuitive way for
users to begin their exploration. Most categories are made up of
domains that make use of similar materials (i.e., "Woodworking",
"Ceramics”, and "Textiles"). Other categories, like "Casting & Mold-
ing" encompass communities that make use of similar techniques.
The DomainView’s organization of communities serves as a logical
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Category CoP

Candle Making
Metal Casting
Slip Casting
Soap Making
Coiling

Pinch Pottery
Slab

Throwing

3D Printing
Coding

Laser Cutting
Glass Blowing
Glass Glass Fusion
Sugar Working
Block Printing
Screen Printing
Crochet
Embroidery
Knitting
Weaving
Carving

Epoxy Casting
Turning
Whittling
Automotive
Baking
Makeup

Table 2: A breakdown of the 27 CoPs and their respective
categories as seen in the DomainView.

Casting & Molding

Ceramics

Digital Fabrication

Print Making

Textiles

Woodworking

Experimental 4

starting point for users who wish to compare and contrast CoPs
and is the first opportunity for inspiration to emerge.

4.2.2 ComparisonView. The ComparisonView (Figure 2B) pro-
vides users with a comprehensive visualization of the semantic
similarities between two selected domains, denoted here as Do-
main 1 (d;) and Domain 2 (d2). The view consists of 3 regions that
together make a single graph:
o A region on the left-hand side for concepts exclusive to d; -
{c edilc ¢ da}
o A region on the right-hand side for concepts exclusive to dy
-{cedzlc¢di}
e A region in the middle for concepts that appear in both d;
and dy - {d; Ndz}

The Concept Valley. The Top 30 TF*PDF ranked concepts from d;
and d (60 concepts total) are graphed according to their relevance
and gravity scores within their respective domains. Concepts are
arranged so that looking at the top corners will indicate the most
relevant and core concept for each domain. Concepts in d; are color-
coded blue and concepts in dy are color-coded red. The graph was
restricted to a maximum of 60 concepts so that a sufficient overlap

4Several communities were included to demonstrate the generalizability of Anther,
but did not cleanly fit into a parent category and were grouped together under the
category "Experimental”.
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between domains could be demonstrated without overwhelming
users and sacrificing the visual clarity of the graph.

The view is organized in such a way that the path of domain-
specific concepts resembles a valley (V). If you follow this path,
descending from one "head" of the valley towards the center of
the graph, you begin to encounter concepts less relevant and more
fringe.

Bridge Words. Concepts occurring in both d; and d have their
relevance and gravity scores from each domain averaged. The result
is a cluster of concepts in the center of the graph representing
the linguistic similarity between domains. We use this to further
reinforce our visual metaphor — a "Bridge" spanning our valley and
connecting the domains on either side. Concepts in this region are
color-coded green, acting as a signpost to concepts that may offer
the path of least resistance when entering a new domain.

4.2.3 ConceptView. The ConceptView provides contextual and
temporal overviews of how a given concept from the Comparison-
View relates to a specific community (Figure 2C).

Concept Prevelance. At the top of the ConceptView, quantitative
statistics tell a story on the usage and prevalence of a concept in
the domain. Information on how many other communities men-
tion the concept is also available, supporting identity bridging and
exploratory interactions for inspecting how a concept is used in
another community .

Al Insights. In order to provide additional context and disam-
biguate concepts, we leveraged an Al agent built on OpenAI’s GPT-
3.5-Turbo model to provide additional information to users on how
each concept relates to its domain. The agent was provided with
the concept and CoP name, and was asked to provide a clarifying
short sentence (Table 3) which was then displayed to users.

Temporal Concept Density. In addition to statistics, temporal in-
sights are presented, establishing when the concept is used by a
community. We re-use the histograms generated to calculate a con-
cept’s gravity score (Eq. 4) to indicate the weight of each concept
across the length of a video; we use this as a proxy to provide in-
formation about the characteristics of a practice’s workflow. By
examining this timeline, a concept can be viewed as core, or funda-
mental to a domain (i.e., uniform histogram) or fringe, pertaining
only to a specific use-case or process (i.e., noticeable spikes in us-

age).

Tutorial Backlinks. Beyond temporal and quantitative metrics,
the ConceptView includes a library of Concept Quotes where each
reference to a concept in the source tutorials is highlighted as an
excerpt. These quotes give users direct access to the knowledge
shared by tutorial authors by providing a timestamped link to the
source tutorial. Quotes are grouped by their relative position on the
timeline of their source tutorials. The source tutorials are ordered
by number of views to highlight the most credible videos that
explore the selected concept. If a user finds a particular video to
be irrelevant to their exploration, the video can be hidden so that
quotes from that tutorial are no longer seen.

ConceptView offers an interactive exploration that enables users
to delve deeper into specific concepts of interest and gain a richer
understanding of their significance in their respective domains.

1997
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Al Insight Prompt - GPT-3.5-Turbo

You are a craft-based information assistant. Your job is to provided
users with one-sentence responses to prompts that consist of a
contextual domain and a one word token.

Your responses should follow theses rules:

(1) Do not use the words ’token’ or ’domain’ in your response.

(2) Create concise responses that are no longer than one sen-
tence.

(3) Do not repeat the context in your response.

(4) If you cannot make a connection between the domain and
the token reply with just "N/A"

(5) Use language that is appropriate for a professional setting
and may be found in a dictionary.

Here is an example prompt and response:

Prompt:
domain: candle making, token: pour

One-Sentence Response:

The act of carefully pouring melted wax into molds or
containers to create candles

Now the real prompt:
Prompt:

domain: <DOMAIN>, token: <TOKEN>

One-Sentence Response:
Table 3: The prompt provided to GPT-3.5-Turbo to generate
the AI Insight where <DOMAIN> and <TOKEN> are the vari-
ables provided.

5 INTERACTION VIGNETTES

To gain insights into knowledge navigation interactions across com-
munities of practice, we leverage evaluation by demonstration [38]
as a way to articulate the novel interaction techniques enabled by
Anther. Each technique is described within a vignette with concepts
seen in Anther denoted with the styling Concept. Concepts are an-
notated with their respective gravity scores (GS=X) to indicate their
temporal prevalence in community tutorials. Relevant quotes from
videos within each community of practice are pulled directly from
Anther’s ConceptView, annotated as CoP#X. This approach allows
us to draw with more detail the role and design implications for
cross-pollination interactions.

5.1 Identifying Concept Anchors

Part of the challenge of branching outside one’s immediate com-
munity of practice lies in the unfamiliarity with other domains.
An anchor, in its traditional sense, secures a vessel, preventing
it from being swept away by currents or winds. Similarly, when
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Figure 3: (A): A cluster of Anchor concepts positioned between the two domains. (B): A screenshot of the complete Comparison-
View. (C): Concept timelines for Oil and Trace demonstrate variance in termporal relevancy. (D): A soap maker demonstrating

their batter has reached the Trace state.

embarking on new intellectual or practical endeavors, users often
seek "anchors" — familiar elements, concepts, or practices — that
allow them to ground themselves within an unfamiliar domain. The
ComparisonView highlights semantic symmetry, helping users to
identify anchors by exploring intersecting concepts. For instance,
consider a candlemaker aiming to venture into soapmaking. A cur-
sory exploration reveals a triad of shared materials that can serve as
anchors (Figure 3A-B): Oil (GS=7.5), Fragrance (GS=8.5), and Mold
(GS=9).

Using these to ground the exploration, closer inspection can help
disambiguate their analogous or divergent uses. Inspecting Oil and
Fragrance materials more closely in the introduction of videos, both
domains employ similar essential oils for fragrancing; however,
moisturizing and lathering oils appear in new contexts:

SM1 There's a lot of oils in this. We're doing 11 ounces of

coconut oil, nine ounces of olive oil, nine ounces of palm

oil, two ounces of sweet almond oil, four ounces of castor oil.

That is the sort of secret ingredient to get a lot of lather in your

soap is to go pretty high on your castor oil. I'm really pushing

the limits here. Four ounces is ten percent of this recipe, which

is very high.’

Notably, the concept timeline indicates that Fragrance and Oil peak
in usage mid-video (Figure 3C), suggesting its pivotal role during
the casting phase for both crafts. A closer inspection reveals a new
term:

SM2 ...now the fragrance oil that I've chosen to use is a

fragrance oil that doesn't accelerate trace. ..¢

While the concept of Trace is mentioned across 21 CoPs, it assumes
a special meaning in soapmaking:
Al Insight Trace (in soapmaking) - The point in the soap-
making process when the mixture thickens and leaves a trail or
"trace" when drizzled on the surface.

Unlike candlemaking where hot Wax is left to Cool, soapmakers
work with mixtures that undergo a chemical reaction and thicken.
The Thick and Trace concepts peak in the latter half of videos and

Shttps://www.youtube.com/watch?v=e4VU8onoc9E&t=123s
Shttps://www.youtube.com/watch?v=QKVSMf Wn1m8&t=361s
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reveal that the thickness of the solution is used to change the ways
that materials are handled — viscous materials are spooned into
molds, while thinner materials are poured, giving the soapmaker
the ability to control how different soap batters interact with each
other to give their characteristic swirl aesthetic (Figure 3D). While
recipe-based exploration offers a prescriptive step-by-step guide to
unfamiliar terrain, anchors provide a more flexible foundation, en-
abling individuals to navigate and understand new domains through
familiar reference points.

5.2 Identifying and Tracking Whispers

Initially introduced as a technique, 3D Printing has since burgeoned
into its own Community of Practice (CoP) and has been enriched by
a plethora of interdisciplinary techniques[17]. However, these tech-
niques are often eclipsed by content from the mainstream Maker
community, resulting in hidden interdisciplinary conversations we
term whispers .

Within Anther’s ComparisonView, examining the 3D Printing
CoP reveals a set of core concepts (GS=10), including Build, Model,
Layer, and Filament. As the only material within the group, Filament
appears as a fringe concept in a small number of other domains:
Slip Casting, Metal Casting, and Laser Cutting (Table 4).

Concept | # Domains
Build 24
Layer 23
Model 18

Filament 3

Table 4: Core terms in 3D Printing domain and their correla-
tion with other domains

This quality - ubiquity in one community and obscurity in all but
a few others - is a signpost for emerging cross-pollination between
CoPs.

Slip Casting offers only a single mention of Filament across 57
transcripts, appearing as a prominent spike on an otherwise empty
domain timeline;
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Figure 4: The process of discovering the "Lost PLA" technique, by Robinson Foundry, in which a PLA scuplture is coatedin a
ceramic mold and subsequently burned away with molten metal.

SC1 ...you can use (cured) silicone to fill in the bulk, but it is
an expense that just goes away versus filaments which is much

cheaper or plaster which is really cheap ...7

Here, we see the merits of casting different materials into 3D
printed Molds. Silicone can be cost-prohibitive for makers and once
set, cannot easily be repurposed. 3D printed molds, on the other
hand, are much cheaper to produce, making them preferable in
rapid prototyping or experimental contexts — this underscores the
unique values and considerations within the slip-casting CoP when
adopting 3D printing techniques.

Within Metal Casting, Filament is more frequently used. Several
makers are experimenting with printing sculptures out of com-
bustible Filament to create a Mold for their metal Casts;

MC1 | also used a different PLA filament which | know from
experience burns out without leaving any ash behind. . .8

and

MC2 ...and to do that the first step was to 3D print all of
the puzzle pieces. Polymaker sent me this Polycast filament to
try out. What's unique about it is that it can be burned away
leaving virtually no ash behind.’

Both sculptors recognize the unique quality of PLA to burn away,
only one refers to the technique as the "Lost PLA" method, a modern
twist on the "Lost Wax" technique that has been in use since the
bronze age. Anther thus allows access to both implicit and explicit
cross-pollination by using materials, tools, or techniques to draw
parallels between CoPs.

"https://www.youtube.com/watch?v=ffj_1EqufE0&t=435s
8https://www.youtube.com/watch?v=rYNTua5{XxY&t=487s
“https://www.youtube.com/watch?v=UkjDwjaxkv8&t=25s
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5.3 Seeding Creative Inquiry and Aesthetic
Emulation

While many makers engage in crafting for the joy of the process
itself, for most, the ultimate goal is to create a finished product.
Aesthetic considerations, how an artifact looks, sounds, smells, and
feels, often play a pivotal role in selecting the materials used for
crafting. Materials that share little in terms of crafting technique
can sometimes be substituted to achieve similar aesthetics. The
choice of one material over another can be influenced by a variety
of factors, including cost, availability, and requisite skill.

Anther facilitates the search for similar aesthetics through ma-
terial exploration. By searching for concepts related to a desired
aesthetic element, such as Glass, Anther reveals alternative domains
where this aesthetic may be possible, like Glass Blowing, Sugar
Working, or even Acrylic-based crafts. Aesthetic-driven material
substitution is particularly evident in fields like glass blowing and
sugar working. In these communities, several reasons establish the
need for substitution: sugar is used instead of glass when the end
product needs to be edible (cake decorations), when the end result
is destined to be broken (prop making and SFX), or when glass
artists need to practice with more readily available tools.

SW1 ...if this is going to be kept around for a while, you

guys don't want it to get cloudy. So ...you can either use

Dinky Doodle Shell and Shine spray, or you can use PME Glaze

Spray.1®
and

SW2 Well, that was exciting. Looked like Glass, sounded like

glass, broke like glass. ...l think the key here is to also use

WOhttps://www.youtube.com/watch?v=tfX6k-DQvig&t=1115s
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metal on metal when you are stirring and just really keep it
moving so you don't burn the Sugar and it doesn't turn that
brown golden-yellow. !

Sometimes, aesthetic emulation requires clever adaptations. For
instance, acrylic and glass are frequently substituted in contexts
where the acrylic will be illuminated, such as in faux-stained glass
and faux-neon artistry. Acrylic can mimic the appearance of glass
tubes commonly used in neon signs. However, to achieve the glow-
ing neon effect, these acrylic pieces require the addition of external
factors like LED lighting. These supplementary elements are often
offset by the cost or difficulty of implementing traditional methods.

These vignettes demonstrate novel techniques for knowledge
navigation across CoPs that are made possible by Anther. To further
evaluate how Anther influences creative exploration and knowledge
discovery, we conducted a user study which we detail in the next
section.

6 USER STUDY

We conducted a user study with 10 participants to assess how
Anther influences cross-pollination between different communi-
ties of practice. We describe the study design and present a set
of descriptive themes that emerged from analyzing interview and
think-out-loud data.

6.1 Participants

Our pool of participants (10 total, 5 male, 5 female, Average Age:
22.2+0.62 years) mostly comprised of college students who identify
as hobbyists and practitioners for at least one craft practice. For the
study, we defined hobbyists as those who are at the periphery of a
CoP but are not fully integrated into the practice, and can therefore
provide insights on entering a CoP. We recruited from our univer-
sity’s College of Engineering and College of Liberal Arts listservs
and used snowball recruiting. A pre-screening questionnaire was
used to gauge interest and determine participant’s knowledge of
CoPs supported by Anther (Table 2) by asking to self-report their
knowledge on a scale of 0-100. Participants were recruited if they
scored at least 30 or more on one of the provided practices. Our re-
sulting participant pool demonstrated characteristics of individuals
at the periphery of at least 6 of the 27 CoPs represented in Anther.
The six CoPs included thrown pottery (ceramics), baking, makeup,
3D printing, candle making, and coding.

6.2 Study Design

Participants were asked to meet with us individually in-person
in our lab. The study comprised of an hour long session where
participants interacted with the Anther tool and were compensated
in the form of a $10 Amazon gift card. We began the session by
walking participants through the Anther tool and describing each
of its features. Participants were then asked to explore the tool on
their own, and examine different combinations of CoPs for around
5-10 minutes. During this process, participants were encouraged to
follow a think-out-loud protocol and were subsequently audio and
screen recorded. To avoid Hawthorne effects, no protocol personnel
were present around the participant as they explored the tool. Once

Hhttps://youtu.be/WBxbvG4eEcU?si=pl1IRBIUejy17NkjS&t=262
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this exploration was complete, we presented participants with three
tasks and simultaneously conducted semi-structured interviews:

o Task 1Participants were asked to choose two practices that
they were familiar with. The interview questions probed on
what they thought were similarities and differences between
their chosen practices and if the tool reflected their thought
processes.

o Task 2 Participants were asked to choose one familiar prac-
tice and one unfamiliar practice that they are interested in.
The interview questions probed on how they would generally
get started with learning about the unfamiliar practice and
how they envisioned Anther can complement the process.

o Task 3 Participants were asked to choose two unfamiliar
practices. The interview questions probed on what partici-
pants’ experiences were in entering uncharted domains, the
type of resources that are most beneficial, and how Anther
can aid their navigation of unknown practices.

These tasks aimed to shed light on how Anther affected users’
experiences of navigating familiar and unfamiliar CoPs.

6.3 Analysis

We transcribed audio recordings of participants’ think-out-loud
and interview sessions. From these transcripts, we extracted salient
and insightful moments from which we generated memos. We con-
ducted a thematic analysis on the memos leveraging Clarke and
Braun’s method [3, 11] where we iteratively developed and applied
inductive codes to the memos. We then clustered the codes into a set
of qualitative themes that shed light on how Anther concepts influ-
enced CoP navigation, participants’ perceptions of knowledge dis-
covery strategies, and how generative insights formed and evolved
through different concept views. We describe these themes below.

6.4 Themes

6.4.1 Theme 1: Materials and tools guide CoP navigation. Partici-
pants’ perceptions of practices and how they vary were guided by
the materials and tools that comprise the practices. Shared mate-
rials and tools influenced how likely participants were to pick up
a new practice. One participant expressed how Anther was most
useful when comparing sister practices (e.g. Slab Making and Pinch
Pottery) within a larger domain (e.g. Ceramics) which aided in
identifying shared tools and materials.

U1 If | am comparing embroidery and knitting, or throwing and
slab, I would like to see the similarities because that way | know
which supplies | have that are the same. It's easy to switch over
to one or the other.

When exploring the ComparisonView, participants identified
several concepts that described materials and tools for a given
practice. Several participants expressed how an understanding of
such concepts were fundamental to entering a new practice as a
beginner. U2 described the lack of material and tool information as
one of the barriers to starting a practice:

U2 You don't know what the right tool is. You don’'t know
what material to use.

Some participants went beyond the bridge words presented in
ComparisonView to identify tools shared by seemingly disparate
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practices. For example, comparing Candle Making and Coding, U4
said:

U4 | would think structure, or container, would be a common
concept. Structure of candles would be like a jar or a mold, and
in coding, we have data structures.

In some instances, we observed that concept exploration in Con-
ceptView encouraged participants to consider how similar tech-
niques can be modified for different materials. For example, U8, a
cosplayer, investigated the concept stamp when exploring Block
Printing, a domain unfamiliar to them. Upon examining the tutori-
als where stamp was mentioned, U8 discovered that the concept
described the process of using a wooden stamp to transfer patterns
onto fabric and said:

U8 Wait, this might actually be handy for cosplaying. When |
did a cosplay, | kind of just painted the design onto the fabric
and it was very tedious. But they are using wooden stamps,
aren’t they? | might need to go with a cheaper route though
like a paper stencil. If | use a stencil, that would be a lot easier
but | would need to be careful where | place it.

The insights reveal how materials and tools influence the mental
models of practitioners and how material and tool literacy can spark
cross-domain conversations.

6.4.2 Theme 2: Expertise and sensemaking ability shapes cross-
pollination outcomes. Participants had mixed responses on where
in their CoP navigation process they see the value of a CP-CST
tool like Anther. Overall, participants agreed that compared to plat-
forms such as YouTube, Anther got them closer to concept-relevant
resources faster and more accurately.

U1 | think say you are looking at something super specific like
embroidery, and you are having a big problem with a specific
stitch, | think it's [Anther] useful because it's like a quicker way
to get you to what you need without having to scroll through
hundred of them.

Participants also highlighted how the presence of domain time-
lines and tutorial backlinks ensured that they got to relevant por-
tions of tutorials without missing important concepts:

U2 Tutorials are often at a fast pace where they speed through
the process and you end up missing a lot of points. This tool
shortlists a lot of things so it gets to the right words and then
to the right parts of a tutorial. It tells you if you are gonna use
the concept in the beginning, middle or end, and | think it's
better so you can prepare well and familiarize yourself with the
process.

Some participants found value in using the Concept Valley in
the Comparison View as a way to familiarize themselves with the
most basic concepts within a practice and get a bird’s eye view of
the practice as a whole. U5 mentioned:

U5 If you are new to a domain, this tool gives you the most
basic things you need to know for the domain. So it would
be more useful in the beginning to get a larger glimpse of the
domain.

Comparing the concepts to ‘Most Replayed’ graphs that visualize
viewing activity on YouTube videos, U7 said:
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U7 [In Anther] | will start with the most relevant concepts
and go and look at the parts of the videos and kind of have
an overall understanding. | would be able to just pick on the
most important concepts instead of wasting my time about the
details. | think it would be helpful because even without the
system, | usually try to do that. So for example in YouTube
videos, it shows which parts of the videos people viewed the
most. So | go and watch them first.

However, some participants felt overwhelmed by the volume
and generalized nature of concepts when exploring and learning
a new practice. Ul suggested that practices in the DomainView
should be split further to get more specific concepts:

U1 [On coding] | wish you could identify it by what language
you use, like if you could further break it down to let's say an
array in Matlab vs an array in R. You are already really over-
whelmed in the beginning, so you don't want to know what's
this concept across five different areas. | need to learn the skill
I am looking for, and once | have learned it, | can explore a
little bit.

U4 echoed the sentiment, suggesting that the concepts are valu-
able once they are familiar with the practice.

U4 In the beginning, if | know barely anything about crocheting,
seeing a bunch of words like a lot of words connected to that
subject might become a little overwhelming because | don't
know where to start. That would be appreciated in the next
step when | am branching out.

Interestingly, users had little to say about the Al generated in-
sights. We speculate that this could be due to a lack of interactivity
with the feature, or that user’s attentions were already overwhelmed
with the large amounts of data presented in the ConceptView.

These insights signal that the effectiveness of Anther as a CP-CST
is influenced by sensemaking abilities and expertise. The features
of the tool align with existing video tutorial platforms, while also
exposing new ways of identifying and extracting information from
tutorials.

6.4.3 Theme 3: CoPs share tacit similarities in their processes. When
comparing CoPs, participants often identified similarities between
processes within different practices that were not captured by the
concepts. These similarities were often experiential and sometimes
even metaphorical, focusing on the physical or mental act of being
immersed in a process. For example, when comparing Coding and
Baking, U7 mentioned how both practices have processes that value
the aesthetic and visual qualities of the end product:

U7 | see similarities in the design process, like when you design
a cake and you design the front end of a website or app, in both
you want to make it beautiful and look good. Also sometimes,
in both cases you are trying to impress a customer.

Similarly, U1 compared Throwing and Baking, highlighting the
similarities between the physical act of wedging clay and kneading
dough.

U1 If you are throwing, you can relate it to kneading dough.
You kind of compact it to a ball and when you are trying to
get the air bubbles out, you do the same thing in kneading.
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On the other hand, participants also often identified differences
between practices based on unspoken qualities such as their mental
models and perspectives of the processes. Comparing Glass Blowing
and Makeup, U2 described how shifts in perspective required for
the processes make it difficult for techniques to cross-over:

U2 | don't think techniques can cross-over between these two
domains. With glass blowing, you are looking at the glass as if
in third person. Whereas when you are doing your own makeup,
you are looking at a mirror so everything is inverted.

Such holistic insights about processes are difficult to capture
with our concept extraction technique as they are often not verbal-
ized by tutorial authors and therefore not externalized in tutorial
transcripts. However, by exposing opportunities to compare CoPs,
Anther aids in starting the conversation about potential similar-
ities and dissimilarities between processes within a practice and
inspiring deeper reflection of familiar processes.

7 DISCUSSION

We leverage our findings from the user study and interaction vi-
gnettes (referenced as concept anchors, whispers, and aesthetic emu-
lation) to discuss future research trajectories for cross-pollination
creativity support tools. We describe alternate trajectories for facil-
itating guided discovery through an unfamiliar CoP, discuss how
richer social connections can aid in forming inclusive practices, and
provide design implications for cross-pollinating with experiential
and tacit concepts.

7.1 Directing Sparks

Findings from our user study signal how overlapping concepts
between familiar and unfamiliar practices help spark an interest to
explore a new practice. However, cross-pollination CSTs should go
beyond the initial spark, exposing users to not only surface-level
similarities, but also deeper reflections of practices. While Anther’s
ConceptView enables further investigation by linking users back
to the original tutorials, participants cited other reasons preventing
them from further exploration. The amount of time required to
learn a new domain was raised as a hurdle, as well as the possibility
that entering a new practice might distract them from their current
one.

To support users in overcoming these challenges, personalized
learning pathways within a CP-CST may be beneficial. For example,
knowledge inventories can be integrated into the design of CP-
CSTs to take stock of users’ expertise and experiences and adjust
accordingly. We see potential in leveraging Kaufman’s 4C model
of creativity [29] to identify the type of concepts that would be
most suitable for users’ in different development stages. Whereas a
pro-C practitioner might benefit from contextual and niche concept
overlaps with an unfamiliar practice, little-c non-experts may prefer
generalized concepts that provide a birds’ eye view of a practice to
help them get started.

Similarly, material and tool inventories can aid in finding un-
familiar practices with a relatively lower entry overhead (concept
anchors). Our study findings indicate that users may be more en-
couraged to dive deeper into a practice if they already possess the
supplies required.
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7.2 Championing Inclusive Practices

Anther enables users from all backgrounds and experiences to ex-
plore completely unfamiliar CoPs by highlighting commonalities
with familiar domains. By shifting the focus on concept similar-
ities, Anther does not make salient the cultural, social, and sys-
temic nuances surrounding the CoPs. However, strong cultural
separators still exist, as participants’ perceive certain practices with
pre-existing stigma.

As an example, although most of our participants compared
Coding with craft based practices, they unanimously described
coding as a practice with little room for creativity which is in stark
contrast to research efforts in creative coding in HCI [2].

Future CP-CSTs like Anther can aid in clearing misconceptions
and taking a step further in championing inclusive practices by
sourcing concepts from a diverse body of instructional materials
that capture non-traditional practices within a CoP. For example,
within HCI, there is a significant overlap between textile based
practices and programming [4, 15, 51], however, these whispers
are not reflected on platforms such as Youtube without significant
search term tuning (whispers). Participants mentioned using other
platforms such as Reddit to guide them through a practice. Conver-
sations in these forum-type platforms have potential for capturing
social nuances associated with a practice. Additionally, this indi-
cates a need for concept ranking strategies that visualizes niche but
evolving concepts.

Furthermore, HCI researchers have described the value of physi-
cal presence when it comes to cross-pollination within CoPs [34].
Several participants indicated that when learning a new practice,
they will often seek out a kindred soul to go through the process
with them or an expert practitioner who can guide them through the
practice. In Anther, we link the users to tutorial authors through
tutorial backlinks. Future research trajectories can explore how
richer social connections can be achieved by potentially connecting
users to other learners in comments sections of tutorial videos.

7.3 Beyond Rudimentary Cross-Pollination

In this work, we leveraged part of speech tagging to extract concepts
which were then ranked based on how frequently they appeared
across several tutorials in the CoPs. An artifact of this approach
was that the extracted concepts were often generic and signaled
rudimentary similarities between practices, such as using one’s
hands in both practices. Although helpful in lowering the entry
barrier to CoPs, insights from the user study suggest the need for
concept extraction techniques that expose more contextual and
experiential concepts that capture processes as a whole .
Additionally, future research trajectories should investigate con-
cept extraction techniques that can identify anchors that are se-
mantically dissimilar but behaviorally equivalent to further inspire
users to find similarities between CoPs and probe deeper (aesthetic
emulation). Such techniques can also have design implications for
furthering existing research efforts in identifying material paral-
lels which have been a driving force in expanding HCI’s material
horizons [47, 48]. Furthermore, we envision the scope of concepts
to be expanded to capture the practitioners’ environment which
is fundamental in facilitating a dialog between a craftsperson and
their practice [42]. Although information about the practitioners’
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environment is not always captured through textual transcripts,
advances in augmented, virtual, and mixed reality applications can
potentially be leveraged to encode spatial information which can
later be translated into concepts [39, 41].

8 LIMITATIONS AND FUTURE WORK

Limited Study. Although our user study generated insights into
the efficacy of Anther to support cross-pollination, we acknowledge
that it is difficult to assess guided discovery in an one hour study.
A longitudinal study is needed to better understand whether or not
participants are empowered to dive deeper into new communities
of practice.

Auto-Generated Transcripts. In the case that a tutorial author
does not include a transcript with their video, YouTube will au-
tomatically generate one. While these transcripts are generally
accurate, it’s important to acknowledge they can be error-prone,
particularly when trying to transcribe diverse accents. These inac-
curacies highlight the need for supplementary verification methods
to ensure the reliability of auto-transcribed data in Anther.

Search Term Tuning. For our data collection, we gathered tu-
torials using a uniform search term "[CoP] tutorials". While this
produced relevant results, it is difficult to assess whether results
obtained were optimal. Future work could be done to "tune" search
terms to ensure that the language of each community is being used
to gather their respective tutorials.

Participant Expertise. For this study, we examined how Anther
may assist hobbyists and CoP newcomers enter a new creative prac-
tice. In the future, a second user study with CoP professionals can
shed light on how Anther assists established community members
with cross-pollination. Additionally, search patterns are known to
differ with different age groups [10], and cross pollination behav-
iors may as well. Although our study comprised of college students,
it is worth exploring how people in different age groups navigate
Anther.

9 CONCLUSION

In this work, we presented Anther, a cross-pollination creativity
support tool (CP-CST) that aides makers in exploring new and
unfamiliar communities of practice (CoPs). Using video tutorials
as a proxy for community dialog, we leveraged NLP techniques
to extract key concepts for each CoP. We proposed design princi-
ples as a foundation for CP-CSTs and explored their value with
Anther through illustrative vignettes. We evaluated Anther’s effi-
cacy as a CP-CST through a user study and consolidated our find-
ings into a set of themes that demonstrate how Anther influences
cross-pollination. A user study revealed that Anther enabled an ex-
ploration of CoPs that goes beyond rudimentary cross-pollination
and encourages users to consider the materials, tools, techniques,
and tacit processes that encompass both familiar and unfamiliar
domains. Ultimately, we see Anther as an insightful probe into
how future tools can empower collaborative making and cross-
pollination between communities of practice.
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