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Abstract  
 
Cultural heritage institutions have experienced a technological boom over the last fifty years, and 
digital access to collections has evolved from searchable catalogues available onsite with the aid 
of a research staff member, to a variety of modalities ranging from web-based, publicly available 
databases to interaction through social media platforms. As institutions look to capitalize on the 
new ways in which their collections are being discovered, cataloguing visual data and expanding 
metadata are necessary for staying relevant, on trend, and engaged with audiences. Metadata 
allows people to perform various operations with data, including searching, managing, 
structuring, preserving, and authenticating resources. Creating metadata is a labor intensive 
process, and one solution to the need for more extensive cataloguing is crowdsourcing, which 
over the last two decades has proven not only to increase access points to collections but also to 
enrich catalogue data. As well, crowdsourcing presents an opportunity for museums to make 
what has long been an opaque back-end process more transparent, turning metadata creation into 
a mission-supporting activity. Using an adapted practice-based methodology, this research 
examines projects I devised and led at Chicago’s Adler Planetarium, Tag Along with Adler, as a 
case study in the benefits of crowdsourcing projects (and metadata tagging projects in particular) 
within cultural heritage institutions, not as mere outsourcing of labor but rather as participatory, 
even transformational experiences for an engaged public that also enhance and expand 
cataloguing. It also explores the successes and shortcomings of this case study and what these 
results suggest for the field at large with respect to language and metadata production. In 
particular, it demonstrates that there exists a semantic gap in the language and descriptive styles 
of museum professionals, on the one hand, and the public, on the other, and that crowdsourcing 
demonstrates promise to help bridge this gap while also providing an opportunity for the public 
to engage with museums directly. 
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INTRO 
This research examines museum collections through the lens of interpretation, enhancement, and 
use. Specifically, looking at the use and creation of digital collections and the shifting boundaries 
between who is considered to be the ‘users’ and ‘creators’ of these resources. Approaches like 
online crowdsourcing and machine learning have impacted this shift, particularly when applied 
to metadata enhancement practices, leading to collaborative environments where the ‘user’ 
(traditionally relegated to post-creation usage of digital collections) can act as creator via 
contributions to the process such as tagging or transcribing. 



 
Let us begin by considering the history of crowdsourcing and the shifting views already existing 
within the space vis a vis methodology. Then a consideration of the history of collections, 
particularly how they became a space for engagement and the potential for continuation of these 
efforts. Then an examination of the evolution of collections within the museum space, from a 
didactic display to a facilitation launching point. Looking at the history of volunteerism in 
museums will show that crowdsourcing projects expand the museum experience to more diverse 
communities and enrich the collections in turn with the voices and stories of these more 
representational communities. 
 
A case study on recent efforts led by staff members at the Adler Planetarium to enhance science 
and technology collections metadata via online crowdsourcing projects will then be presented. 
While previous publications around these efforts have focused on their design and 
implementation, this will consider their impact on the collections and their use to expose 
participants to algorithms and artificial intelligence.  
 
Case study projects were significantly impacted by the Covid-19 pandemic. Therefore, 
discussion will also include the ways that pandemic-related institutional closures caused a 
rethink of how collections are used for engagement opportunities, the need for diversification of 
these opportunities (even when solely working within digital spaces), and the impact on museum 
audiences. 
 
I. JUSTIFICATION AIM 
For almost fifty years the cultural heritage sector has been fighting against its own inherent 
biases, working to respond to the calls of the public to be more representational, working to 
include community partners in programming and to be more representative in what they are 
collecting. During this time, however, the field experienced a technological boom - moving 
collections (and these biases) online, working towards interactive experiences both onsite and 
online, and reaching the public where they are instead of in galleries and reading rooms. With 
this shift, the professionalization of language, cataloging, and metadata production to be more 
precise, has continued to lock in schemas that have existed for decades - some even centuries. As 
the museum controls this language production and continues to describe what an object is, not 
only locking in a single narrative, but also affecting discoverability, the public is left behind 
receiving failed searches for simpler vernacular and thematic language centered around what an 
object is about.  
 
Having worked within rights and reproductions departments of various libraries, archives, and 
museums since 2014, I became increasingly aware of the difficulty in navigating cultural 
heritage collections. Issues arose both externally when researchers, academics, corporations, and 
the general public were continually reaching out with specific content requests they could not 



discover on the institutional catalog, and internally, where my own team and coworkers were 
coming up against unreturned searches for items we knew to be in the collections.  
 
This experience led me to question why the process of discovery was so difficult when it came to 
cultural heritage institutions. It brought about additional questions of accessibility and 
representation: if cultural heritage collections are inaccessible due to the search terms used to 
describe them or the structure of cataloging itself, how do these institutions fulfill their missions 
to be places that disseminate knowledge to the greater public?  
 
II. CONCEPTUAL FRAMEWORK 
Before moving forward with a discussion of crowdsourcing and citizen science-based initiatives, 
it is integral to first set up in what ways a disconnect between the curatorial authority and the 
public exists, particularly in regard to language usage. It is important to note who is considered 
the “public” at this juncture by the museum sector at large. “Public” is used within the museum 
field as an almost monolithic term; however, the public of museums is not singular – it is in fact 
multiplicitous. As early as 1997, the use of the term “public” by museums was being questioned 
by scholars like Stephen Weil, and it is important to note that as I use the term throughout this 
research, I do so with a recognition that members of the public at large will vary in what they 
want, who they are, what they expect, and in almost every way they interact with the museum. 
However, for the purposes of this research, the “public” refers to people outside the museum 
itself and outside the cultural heritage field who willingly engage with the museum, whether as 
tourist, fan, or casual observer.  
 
As explained by Margaret Hedstrom and John Leslie King in “On the LAM: Library, Archive, 
and Museum Collections in the Creation and Maintenance of Knowledge Communities,” 
(Hedstrom & King, 2003) museums were born out of the exploration and colonialism of the 
seventeenth century. As explorations “uncovered” oddities and rarities around the world, these 
cultural objects were selectively plucked from their homelands and brought back to the cultural 
centers of Europe to be displayed. In this way, the very earliest collections at Wunderkammern 
and institutions like the Ashmolean were founded on the principles of colonialism, of creating an 
“other” to be shown within the context of a “known” culture.  

 
This practice continued long after the seventeenth century and permeates the foundations of 
museums in the United States as well. As shared by Laura Raicovich of the Walker Art Museum, 
this “practice began at the founding of museums, which, in the US, largely grew out of the 
academy, where collections were typically gifted by wealthy, usually white, usually male, 
philanthropists (Raicovich, n.d.).” By their very nature of being founded by a select few who 
deemed what was worthy of not only collecting and preserving, but also displaying, museums at 
their core have an inherent bias that excludes many and sets into stark comparison what is 
considered culture, art, science, etc. and by exclusion, what is not.  



 
As museums took it as their “most basic task” to gather and preserve human and natural history 
without consulting the cultures they were “preserving”, they showed a bias towards a certain way 
of thinking and a certain way of presenting cultures (Weil, 1999). Though these quotes 
specifically reference American museums, the same pattern of excluding cultures from how their 
history and stories are interpreted and preserved by museums can be seen throughout the 
colonized world: in New Zealand, the Caribbean, Africa, and more (Cameron & Kenderdine, 
2007). Also shown by Weil, the act of collecting and preserving itself was often prioritized over 
the act of sharing. This can still be seen in modern museums, where often only 1-2% of a 
collection is on display to the public at any given time (Fabrikant, 2009). Guests may rightly ask, 
why these instead of those? The answer: because the museum selected these, not those.  
 
It is important to note that there are already discussions amongst museum staff and visitors about 
the need for a more representational narrative and broader inclusion of the narratives. As issues 
of white supremacy, police brutality, racial inequality, and more have gripped the news cycles, 
from the Ferguson unrest in 2014 to the George Floyd protests of 2020, the community of 
museum professionals has called for museums to become places of social change and mass 
action (Artstuffmatters, 2017). Museums Are Not Neutral (Murawski, 2017) is a global advocacy 
initiative co-produced by La Tanya S. Autry and Mike Murawski that was founded in 2017, and 
along with the Museums as Sites of Social Actions (MASS Action) project launched in 2016, 
movements that began in the United States have picked up members and attention across the 
world (Autry & Murawski, 2019).  
 
The public is coming to cultural heritage websites expecting to discover materials in much the 
way they navigate the rest of the internet, using thematic and contextual language. Where this 
comes into play for museums, libraries, and archives is with the language created and shared as 
metadata. As defined, metadata is a set of data that provides information about other data (Miller, 
2011). Metadata consists of a set of properties (elements or fields) and a set of values for each 
property (for example, Title Field - “The Mona Lisa”, Accession Number - “2010.030.0001”, 
etc.). Metadata allows people to perform various functions including searching, browsing, 
managing, structuring, preserving, and authenticating resources (Miller, 2011).  

 
Getaneh Alemu and Brett Stevens state that although metadata is developed explicitly in the 
emerging web context, “critics contend that contemporary metadata approaches have retained 
some of the constraints inherent in the physical library and card catalogue systems and, hence, 
fail to rise to the challenge of the present day digital information landscape. As a consequence 
current metadata principles are criticised for failing to take into account the diversity of cultural, 
linguistic and local perspectives that abound in the global community of library users” (Alemu & 
Stevens, 2015). Here we see the continuing issue of bias in language within the cultural heritage 
sector permeating into the online landscape through metadata.  



 
The ability to discover collections materials is dependent on the ability of the cultural heritage 
professional to add language that the user will query the database with. Even if the materials are 
digitized and available online, if the language does not match, you will not be able to find it. The 
best way to improve the discoverability of and access to cultural heritage institutions online is 
through providing the public with more information about the materials – metadata, but in terms 
they will use.  
 
In many ways the societal change in discovery and searching behaviors brought forward in the 
Internet Age is reflected in the emergence of the field of Critical Heritage Studies. Beginning in 
the 2000s, Critical Heritage Studies attempted to consolidate the disparate interests in heritage 
studies across libraries, archives, museums, archeology, and more. It describes a body of 
scholarship that moves beyond heritage studies as a field traditionally focused on technical issues 
and practice, and into one that emphasizes the political, cultural and social phenomenon of 
cultural heritage itself (Gentry & Smith, 2019). Critical Heritage Studies encompasses research 
on the choices made about what to conserve and why, the politics of heritage management, the 
relationships between commemorative acts and public memory, and the process of heritage 
management articulating across unequal relations of expertise and power (Harrison, 2018). 
Critical Heritage Studies changed the emphasis of Heritage Studies from one of conservation and 
preservation of heritage, to complex questions of the power that heritage entails and produces. 
 
Scholar Laurajane Smith has been at the forefront of Critical Heritage Studies since 2006, where 
she looked to examine the connections between power and language in heritage studies, 
reflecting and creating a set of social and political practices within the cultural heritage field 
(Smith, 2007).  
 
Smith’s work is especially important for the context of this research, as it examines and draws 
attention to the concrete ways in which power can be exercised through language choice and 
exhibition in cultural heritage sites. 
 
 
III. METHODOLOGY 
As digital content became a more prevalent component of not only my career but also the 
institutional outreach strategy of the sector, this problem became one that felt imperative to 
tackle. It was not only affecting users coming to the collections search portals, but also affecting 
what content was being used and shared via platforms like social media. Being situated at the 
Adler Planetarium from 2016-2022 (in itself a hybrid institution that combined an archive, a 
library, a museum, a science center, and a show venue) it felt appropriate to take the problem and 
put it to the test using an action, and practice-based research methodology. 
 



This goal of this research is to demonstrate that the activity of tagging via a crowdsourcing 
application can be the transformational experience that helps to redistribute the power of 
cataloging within cultural heritage institutions, in turn affecting the power of searchability and 
representation within these catalogs while also proposing changes to the way these institutions 
catalog for the public. “At its best, digitally-enabled participation creates meaningful 
opportunities for the public to experience collections while undertaking a range of tasks that 
make those collections more easily discoverable” (Collective Wisdom, 
https://collectivewisdomproject.org.uk/). This is central to this research as it looks to determine 
the optimal ways in which to build a project not only for maximum engagement, but also for 
digital literacy with the public around issues of algorithmic bias and artificial intelligence. 
 
To test the assertion that the activity of tagging via a crowdsourcing application can be a 
transformational experience that helps to redistribute the power of cataloging within cultural 
heritage institutions, in turn affecting the power of searchability and representation within these 
catalogs, this research centers around case studies of various workflows hosted at the Adler 
Planetarium in Chicago, Illinois, USA.  
 
These projects included variation in workflow, platform, and audiences to determine the optimal 
ways in which to build a project not only for maximum engagement, but also for optimal 
diversification in participation, tag production, and public trust. The workflows centered around 
a single set of records from the Adler Planetarium specifically to see how subtle changes in 
tagging project design can affect tag creation, engagement, and audience feedback across a stable 
test subject. The workflows were shared on the Zooniverse.org platform, shared with a UK-based 
audience as part of the 2021 Being Human Festival and a US-based audience as part of a 2022 
social media and email listserv campaign by the Adler Planetarium. 
 
Through these case studies, a practice-based action research approach was followed. The 
approach adapted in this case study was done in recognition that the research draws on, is 
conducted through, and aims to impact the practices within cultural heritage institutions. In this 
way, the research aligns with practice-based research. Like practice-based research, this is set in 
a specific context (within the Adler Planetarium), but the effects will reach beyond this particular 
case study with a focus on the research output contributing and informing practice within the 
cultural heritage field.  
 
However, it is important to also recognize that though this will follow a practice-based research 
model, it will also integrate action-led research. I am, myself, a practitioner within the cultural 
heritage field. At the time of this research, and throughout the project period, I was also 
employed as the digital collections access manager at the Adler Planetarium. As a practitioner 
seeking to gain knowledge on how to improve practice through undertaking these case study 
projects, gathering data to evidence changes, and analyzing and reflecting on the data to 



disseminate knowledge obtained throughout the process, I am working squarely in line with 
action research models as well. Action research is employed when the project team (or 
researcher) is interested in the ways in which knowledge is actively constructed from experience, 
the creation of the “know-how” (Bashforth et al., 2017).  
 
IV. BACKGROUND 
To consider changing views within collections, we need to define the context in which we will 
consider this shift. In this piece, the focus is on online crowdsourcing in cultural heritage 
institutions, or with cultural heritage materials. Historically, crowdsourcing has already 
undergone a massive shift, from a business model in the early 2000s focused on outsourcing to 
the crowd to a broad field made up of varied sub-groups including citizen science, community 
co-production, citizen history, and more (Howe, 2006). In cultural heritage spaces, 
crowdsourcing is now considered “a form of digitally-enabled participation that promises deeper, 
more engaged relationships with the public via meaningful tasks with cultural heritage 
collections” (Ridge et al., 2021).  
 
The subject matter in crowdsourcing projects can vary from art history to zoology. Task types 
can be similarly varied, depending on the project’s content, goals, and technological limitations. 
In The Collective Wisdom Handbook: Perspectives on Crowdsourcing in Cultural Heritage, Mia 
Ridge, Samantha Blickhan, Meghan Ferriter et al. provide some examples of common task types 
in cultural heritage crowdsourcing projects, which include data correction, improving 
discoverability, finding information, and generating data (Ridge et al., 2021).  
 
With online crowdsourcing projects, science and technology collections can facilitate this same 
type of interdisciplinary work, encouraging participants to consider science and technology as an 
important part of our shared history, and museum collections as a critical resource. 
 
 
V. COLLECTIONS AS A SPACE FOR ENGAGEMENT 
Collections are a key component to the modern museum. Regardless of theme and mission, they 
are a constant of the museum experience. However, this was not always the case. From the 
Wunderkammeren the establishment of collections quickly spread throughout the 17th century, 
often attached to universities and frequently lacking the systematic documentation or 
preservation that is associated with the modern museum. By the 1660s the Royal Society had 
created their first repository under their first Curator, and had begun a pseudo-collecting plan, 
aiming to collect all natural objects of the British Isles that were not yet contained within the 
repository (Hedstrom & King, 2003). Here perhaps, is the birth of the science museum as a 
modern viewer could recognize it.  
 



By the late 19th century, the science museum became focused on both scientific discovery and 
the interpretation of their now systematic collections of various specimens and materials. The 
interpretation of these systematic collections became the domain of the scientist or curator, 
resulting in a static learning experience for the public marked by exhibition labels, and 
tombstone information condensing down objects and collections into facts. As Sarah George 
notes in the 2015 Association of Science and Technology Center’s Call to Action, these turn of 
the century museums extended this didactic style of learning to educational programs and 
participatory experiences as well, “with participation limited to the rare opportunity to touch a 
specimen” (ASTC, 2015).  
 
By the mid-20th century, a new type of science focused educational experience emerged with the 
advent of the science centers of the 1960s. A departure from the traditional science museum, 
science centers focused on learning through doing, with the principles of various sciences, 
mathematics, and engineering being taught through an emphasis on hands-on experiences for the 
public (ASTC, 2015). These science centers were marked by this participatory component, but 
they also did not always accumulate or study collections as their museum counterparts did.  
 
Collections are a central part of the museum experience, and particularly that of the science 
institution. Collections provide the evidence and basis from which scientists conduct active 
research, and as the American Museum of Natural History states this includes “knowledge that is 
directly applied to critical issues facing our society” from global warming to pandemic responses 
(AMNH, https://www.amnh.org/research/scientific-collections). Each specimen within the 
collection, every individual object collected, acts as a source of original evidence with the 
promise of unlocking unlimited knowledge; however, this is predicated on the ability of 
scientists, researchers, and even the public to access these collections. 
 
As Nina Simon advocated in The Participatory Museum, cultural institutions can leverage their 
collections and make their objects more shareable in two ways, “by initiating projects to share 
objects with visitors, and by creating policies that encourage visitors to share object experiences 
with each other" (Simon, 2010). Projects that aim to share objects with visitors can, and should, 
integrate collaboration into the visitor experience. Participatory experiences, such as 
crowdsourcing, are grounded within a long tradition of volunteering within museum collections. 
 
Museums have utilized public volunteers in various aspects for centuries. Perhaps the most 
iconic and prevalent example is the museum docent. Originated by the Museum of Fine Arts in 
Boston during the late 19th and early 20th century, the docent “is neither a teacher nor a curator, 
an administrator nor a recreation leader, but a combination of all of these and more… above all, 
docents are museum educators if we understand education as a process that extends beyond 
school buildings” (Giltinan, 2008). Benjamin Ives Gilman is credited with the earliest use of the 
word docent during his time as a Trustee and Secretary for the MFA from 1893 to 1925, during 



which time a group of all male officers of the museum provided docent services as an altruistic 
form of museum outreach (Giltinan, 2008).  
 
Notably, as the ethnic composition changed in Boston during the early 20th century, so too did 
the ethnic composition of the MFA change along with it. Giltinan notes that by 1907 Italian 
immigrants made up the majority of the weekend lecture audience at the MFA, and an unnamed 
MFA docent, fluent in Italian, was available during these days, accommodating the audience and 
adapting to their language needs (Giltinan, 2008). Similarly, as the 1910s began seeing children 
emerge as a principal subsection of the MFA audience, Dorothy Hopkins, described as a trained 
storyteller, was hired to begin a program of Saturday afternoon storytime which would become 
so popular by 1927 that it was offered year round at the MFA (Giltinan, 2008).  
 
It is not just the art museum that invited the public to participate, and participation was not 
limited to docent programs. As Hannah Turner documented, the Smithsonian Institution 
participated in what could be dubbed proto-citizen science activities with the public in the 19th 
century as part of the creation and expansion of the U.S. National Entomological Collection 
(USNM), now a part of the National Museum of Natural History (Turner, 2020). Turner argues 
that the USNM’s strategy to enlist the public in the collection of “Indian relics” and skulls was 
one of the earliest citizen science projects (Turner, 2020).  
 
As the 21st century dawned and the social web became dominant in households across America, 
museum volunteerism transitioned yet again, leading to the age of citizen science projects and 
participatory experiences. As Simon has argued, “the social web has made it easier to share 
objects and stories than ever before, and that’s changing the way professionals think about 
sharing in cultural institutions” (Simon, 2010). Dedicated platforms such as the Smithsonian 
Transcription Center, the Library of Congress’ By the People, and Zooniverse can entice 
participants “out of passive spectating into action and then model that experience for others” 
(Simon, 2010). These experiences can occur online, but they can also be brought onto the 
museum floor as part of interactive experiences within the physical museum.  
 
Traditional forms of museum volunteerism as described above, specifically the docent program, 
have faced criticism and calls for change in the last few years. A prime example can be seen at 
the Art Institute of Chicago, where it was announced in September 2021 that the docent program 
as it was currently envisioned was being dismantled and replaced with paid educational 
positions. Backlash was swift, beginning in a Chicago Tribune editorial (Chicago Tribune, 2021) 
and a Wall Street Journal (Bottum, 2021) article which both condemned the decision as a form 
of anti-white racism targeting white women of “above average means'' (Bottum, 2021). Though 
this decision continues to be a politically charged and debatable one, an important component of 
the decision was the Art Institute’s desire to “forge stronger relationships with an ethnically and 



socioeconomically diverse public. Like other museums, it has sometimes struggled” in this work 
(Zorach, 2021).  
 
Co-authored by Jen Benoit-Bryan, Madeline Smith, and Peter Linett, a 2022 published report 
looked at in-depth surveys of over 75,000 adults across the United States, comprising 500+ 
participating arts, culture, and community organizations (Slover Linnett, 2022).  
Among the most notable findings in this report, and for science museums, is that there was a 
visible jump in the perceived importance of cultural organization to Americans over the course 
of the pandemic, with 56% of Americans viewing arts and culture organizations as important to 
them; with pre-pandemic surveys reflecting this as important for only 37% of Americans (Slover 
Linnett, 2022).  
 
Importantly, during the pandemic, almost half (45%) of Americans participated in a community-
based or participatory activity connected to cultural institutions, with little variation across race 
and ethnicity. As institutions begin reimagining their programming and collaborative experiences 
with an eye to a post-pandemic world, it is important to note the importance of web-based 
experiences. As shown above, participatory experiences are crucial both for the public's 
engagement with collections and learning objectives, but also for the institution. However, the 
Slover Linett survey confirmed how important it is for institutions to continue to create and 
support online accessible experiences. 
 
The Slover Linett survey found that “for many BIPOC groups, the ability to participate in arts 
and culture activities was limited by a lack of affordable transportation, which disproportionately 
affects American Indians/Alaska Natives, Black/African Americans, and Hispanics/Latinxs 
(33%, 27%, and 26% vs. 14% overall)” (Slover Linnett, 2022). The digital offerings that became 
more prevalent during the pandemic provided notable opportunities for cultural organizations to 
reach new audiences who haven’t traditionally attended in-person (Slover Linnett, 2022). As 
institutions reopened, the importance of digital experiences was highlighted, as those who 
indicated they will remain “digital only” users of cultural institutions were much more likely to 
be Black/African American or Hispanic/Latinx (Slover Linnett, 2022). 
 
As science museums strive to remain relevant with their public and expand the importance and 
knowledge of the collections they hold, online participatory experiences such as crowdsourcing 
offer the opportunity to expand access to collections to more diverse audiences. These diverse 
audiences, in turn, add contextual richness to collections, as will be further explored below 
through case study projects hosted at the Adler Planetarium from 2020-2022.  
 
VI. CASE STUDY: TAG ALONG WITH ADLER 
The following case study describes crowdsourcing projects created with materials held at the 
Adler Planetarium. The Adler’s collections include historic scientific instruments as well as 



archival materials, rare books and manuscripts, and photographs. The Adler is also home to a 
team of web developers and researchers who maintain Zooniverse, the world’s largest platform 
for online crowdsourced research.i The projects were created collaboratively by the Adler 
Collections department and the Adler Zooniverse team, using the Zooniverse Project Builder, a 
browser-based tool that allows anyone to create their own crowdsourcing project for free.ii  
 
Case Study: Tag Along with Adler 
In 2020, the Adler’s Collections and Zooniverse teams looked to create a project, specifically 
looking to meet the need of Adler guests who were unable to engage in person with the Adler 
during its continued pandemic closure. Tag Along with Adler was a departure from previous 
Zooniverse projects in that it focused not on a single Adler Collection or on a specific output 
goal but instead on shifting a standard museum practice: inviting volunteers to take part in 
metadata generation for Adler collections by providing descriptive tags. This project was 
proposed as part of the doctoral research of this author and was approved as a collaborative 
project with Adler. Not only would volunteers provide their own tags, but they would also 
review tags that were generated by Artificial Intelligence (AI) models. 
 
1,090 digitized objects were chosen from the Adler Planetarium’s Collections that were two 
dimensional and primarily visual. The data set included 613 Works on Paper, 195 Archival Rare 
Photographs, and 282 Rare Book Illustrations. First, the author pulled all Adler Planetarium 
collections catalog data for each of the 1,090 individual objects included in the project. Only the 
terms that are publicly searchable were recorded, as these are the terms that create Adler’s 
professional cataloging ontology that facilitates or hinders public search. These same images 
were then also run through two separate AI tagging models.iii 

 
AI tags were included to reflect emerging projects and practices in the sector within the last five 
to ten years. Several museums, including the Metropolitan Museum of Art (Zhang et. al, 2019), 
the Barnes Foundation (Bernstein, 2017), Massachusetts Institute of Technology (Kessler, 2019), 
Philadelphia Museum of Art (Penn Engineering, 2019), and Harvard Art Museums (Harvard Art 
Museums, 2019), have employed machine vision to analyze, categorize, and interpret their 
collections images, and although application of AI to museums is still in its infancy, the results 
being reported show promise (Ciecko, 2020). AI already underlies many routine aspects of our 
lives, and part of the inclusion of AI tags in this project was to raise participants’ awareness 
about the ways these tags are instrumental to search and discovery tasks, often in ways they 
might not realize.  

 
This author used the iMet Collection Attribute Classifier and the Google Cloud Vision API 
taggers because they have been trained using more images than the Adler Planetarium has access 
to, and both are publicly available for use by any institution. They also reflect a tagging model 
specifically trained for a museum image-based collection (the iMet Collection 2019), and one 



that would be most like the algorithms encountered by users in their daily lives doing image 
searches online (Google Cloud Vision API). AI tags were included not only to expose 
participants to the positive and negative elements of this technology, but also to gauge various 
questions on user motivations, i.e. not to replace the participatory human tagging component.  
 
Tag Along with Adler launched publicly in March 2021. As with Mapping Historic Skies, it was 
created with the Zooniverse Project Builder, for it to be replicable by any museum regardless of 
budget or technical prowess. Tag Along had two workflows: Verify AI Tags (“Help us verify the 
accuracy of image tags generated by AI models.”) and Tag Images (“View images and add your 
own terms and words. There are no wrong answers!”). The “no wrong answers” distinction was 
intended to demonstrate to participants that we were focused on user-generated language and the 
diversity of opinions, not on consensus. This is a different approach to most other Zooniverse 
projects, which generally aim to find group consensus or a single, ‘correct’ answer. For many 
participants, this would prove to be the most challenging aspect of the project. 
 
2a. Tag Along with Adler Data   
Tag Along was completed in March 2022, just short of one year after it launched. 3,557 
registered volunteers, and 6,976 individual participants,iv took part. Because a stated purpose of 
Adler crowdsourcing projects was to enhance and expand the accessibility and representation of 
the cataloging data, ensuring representative public participation is vital.  
 
Demographic information and qualitative survey questions were posed to Tag Along participants 
through voluntary, self-selected surveys, as not to be a deterrent for those who do not feel 
comfortable identifying various aspects of their identity, especially to institutions in which they 
may feel tokenized, othered, or excluded (Association of Art Museum Curators, 2016). The 
survey attached to the project can be accessed here: https://forms.gle/JZ3fuZhKdvahe5dm7. Of 
the registered users who participated in the project, 197 participated in this survey (roughly 5%).  
 
The results of the Tag Along survey show a strong alignment with the results of surveys on 
traditional crowdsourcing platforms (Spiers et. al, 2019). The majority of respondents (65.8%) 
self-identified as White/Caucasian, with ethnic diversity being the least distributed of the four 
demographics gauged.  

 
Education levels were more varied, in part due to many high school students participating. 
However, the percentages do still closely align to the general American public. The U.S. Census 
reports that between 2015-2019, the percentage of Americans with Bachelor's degrees reached 
32.1%, close to the 28.7% who reported on this survey (Nietzel, 2021). A range of ages was 
represented throughout the survey, with the largest proportion (30.6%) coming from school-aged 
students 18 or under, but still solid distributions between the remaining age groups. This is in 
line with age distribution across the Zooniverse platform (Homsy, 2015).  



 
Qualitative data collected from the project’s message board and the user survey are essential 
when discussing crowdsourcing projects as a mission-centric participatory experience. To 
process and understand the responses to both the survey and the Talkboards, a Grounded Theory 
method was adopted for analysis (Charmaz, 2014). The adoption of this method was important as 
grounded theory strategies can help researchers start, stay involved, and finish their projects by 
continuing to do analysis of responses as they come in. This model of qualitative research 
analysis fit perfectly with the action research methodology described previously as it allowed for 
real time analysis and iteration of the projects based on responses.  
 
It was not until viewing the actual responses that work on constructing qualitative coding began. 
Qualitative coding in Grounded Theory is the process of separating and sorting responses, 
attaching labels to these segments of data which depict what is unique to each segment 
(Charmaz, 2014). This coding gives an analytic handle for making comparisons with various 
segments of the data, but also provides further areas of the data to explore in subsequent data 
collection.  
 
As responses to the survey and conversations on Talkboards began, it was important to begin 
construction of the structure of the data to align with Grounded Theory construction, with 
emphasis on recording who did what, when it occurred, how it occurred, identifying conditions 
under which actions emerge, focusing on particular words and phrases to which participants 
seem to attribute particular meaning, and finding taken-for-granted or hidden assumptions 
(Charmaz, 2014). This is why dates, Zooniverse handles, subject set IDs in Zooniverse, Adler 
Collections types, Adler Collection object identifiers, link to comments, and full comments were 
all recorded. Only after this did sorting by “Comment Type” begin (Appendix 16).v 
 
After each image in the project was classified by 50 different users, it was retired from the 
project. Retired images then had all classifications exported. As part of the export of data that 
comes from Zooniverse, a CSV file is downloaded that contains additional information on top of 
the classification data. Included in the CSV export are 14 different data fields,vi though this 
project prioritized the data in these fields (Appendix 5).vii Once the data from the CSV file is 
populated in a Google Sheet, a secondary Google Sheet (Appendix 7)viii was created to house the 
Adler accession number associated with each distinct image file, as well as all the terms created 
by users while tagging that specific image, tags generated by AI Tagging models for that specific 
image, and tags available in the Adler catalog for that specific image. Each term gets its own 
row, where it is associated with both the image file and the accession number, as this aids in later 
tasks such as determining prevalence of individual tags.  
 
Once the tags are added and formatted in a way where each tag is in a separate row, it is possible 
to run the tabs through the Tableau software, which looks for prevalence and provides numerical 



data on the frequency of individual terms. These are exported as an additional tab in the Google 
Sheet labeled “TagImages_Counts” and “VerifyAITags_Counts” respectively. These show only 
two pieces of information: the user-generated tag, and the frequency with which it is represented 
within the selected tab. Running the tags through the Tableau software helped to not only 
confirm the individual tags that were added, but it also helped to visualize the frequency with 
which the user tags were added.  
 
After the tags were formatted by Tableau, the spreadsheets created earlier in the project that 
recorded every term for each of the objects/images included in this project searchable on the 
Adler’s public online catalog, were compared to the user-generated terms. This step made it 
possible to analyze how many of these 300,000+ user-generated tags for both workflows were 
completely new terms to the Adler vs. terms that were already present in the Adler’s catalog and 
searchable by the public, or readily defined by the AI tagging models.  
 
The data aggregation steps for processing Zooniverse exports began with downloading the 
Miniconda software, a free minimal installer for conda, with Python version 3.8. Though I 
followed the steps in the publicly available Zooniverse aggregation-caesar document,ix I did also 
have assistance from Dr. L. Clifton Johnson, Zooniverse lead at the Adler Planetarium and 
Northwestern University. Dr. Johnson helped me run through the initial stages to ensure I had the 
processing down, as my knowledge of coding was minimal before this project launched. 
 
By processing the textual tags submitted in the various workflows, as well as the verified AI tag 
coordinate points, it was possible to track which tags were submitted under which conditions 
(workflow, workflow version), enabling the ability to analyze differences, similarities, and 
patterns critical to determining optimal conditions for tag production, accuracy, and diversity. It 
also enabled all tags created across the various workflows and projects to be seen in one central 
location. Having all tags created like this not only assisted research, but also enabled the tag 
usability for the Adler Planetarium. As this was a practice-based action research method, the data 
was being actively used as part of work at the Adler Planetarium. 
 
2b. Tag Along with Adler Results  
For the project, the average for tags added that were already in the Adler catalog was 13% for the 
“Tag Images” workflow (Figure 1), and 13.9% for the “Verify AI Tags” workflow (Figure 2), 
and the average for tags added that were also created by the AI models was 8.4% for the “Tag 
Images” workflow and 5.7% for the “Verify AI Tags” workflow.  
 



 

Figure 2: Tag Along with Adler bar graph of results showing the total tags created vs. which of 

these tags were already included in the Adler catalogue or created by the AI tagging models for 

the Verify AI Tags Workflow.  
 

Figure 1: Tag Along with Adler bar graph of results showing the total tags created vs. which of 
these tags were already included in the Adler catalogue or created by the AI tagging models for 

the Tag Images Workflow.  
 



 
Taking a deeper look at the frequency with which volunteer-provided terms matched each model, 
there is a distinction within the frequency AI-generated tags were matched between the terms 
created by the Google Cloud Vision API and the iMet Metropolitan Museum of Art tagger. For 
the “Tag Images” workflow, the volunteer-generated tags matched the Google Cloud Vision API 
at an average of 6%, whereas they matched the iMet tagger at an average of 2.5%. Similarly, as 
part of the “Verify AI Tags” workflow, volunteer-generated tags matched the Google Cloud 
Vision API at an average of 3.9%, whereas they matched the iMet tagger at an average of 1.8%.  
 
This was an exciting assurance of the importance of using crowdsourcing for metadata creation, 
helping to show that though AI has promise for metadata and tag creation, its success is still 
extremely dependent on training a model on human-generated data. Including AI tags did 
increase user engagement. The “Verify AI Tags” workflow consistently saw two to three times 
the engagement of the “Tag Images” workflow, demonstrating the interest that the Zooniverse 
community has in AI and machine learning. 
 
It is also possible to use this data to demonstrate that a semantic gap between catalogers and the 
public exists. As discussed earlier, I conducted a survey of Adler’s cataloging data as part of the 
research in preparing this project. This was done to create a baseline understanding of what kind 
of language the Adler catalog featured and what terms permeated the data.  

Figure 3: Top 30 terms (and frequency) in the Adler Planetarium catalog for images included in 
Tag Along with Adler 



 

Figure 4: Top 30 terms (and frequency) created by users for images included in Tag Along with 
Adler. 
 
Comparing the thirty most frequent terms from the Adler catalog (Figure 3) and the thirty most 
frequent tags from Tag Along with Adler participants (Figure 4) demonstrates a gap in the way 
museums catalog collections vs. the way the public describes collections. This helps to show that 
crowdsourcing does have the desired effect of enhancing collections records to better suit the 
language of the user, thereby facilitating search and browse capabilities.  
 
In a 2021 published report from the Library of Congress that explored the range of projects the 
Digital Strategy Directorate and its Digital Innovation Lab (LC Labs) have undertaken, including 
those in crowdsourcing, a similar approach to combining machine learning technology and 
crowdsourcing was conducted (Averkamp et. al, 2021). A main research question for the Library 
of Congress was how machine learning and crowdsourcing could be used in tandem to create 
engaging, ethical, and useful data enrichment activities for cultural heritage institutions.  
 
Similar to the appeal that the inclusion of AI appeared to have for Zooniverse users of the Tag 
Along with Adler project, the Library of Congress team noted that 50% of their users stated that 
knowing the Library was incorporating a combined approach to integrate machine learning and 
human knowledge had a positive impact on their motivations to volunteer (Averkamp et. al, 
2021). Furthermore, even the volunteers who explicitly noted a distrust for machine learning and 



AI indicated that knowing such technology was being incorporated into human-centered 
crowdsourcing would not deter them from volunteering in projects as long as the tasks and 
content remained engaging (Averkamp et. al, 2021). 
 
Beyond quantitative data, qualitative data from the survey and Talkboards was also essential. 
One set of questions from the user survey was particularly helpful in gauging audience 
perspectives on things like trust and representation. Approximately 22% of survey respondents 
disagreed that they felt stories like theirs were included in museum collections. 23% disagreed 
that they felt stories like theirs were included in museum exhibitions. 13% disagreed that they 
felt like they could see people like themselves in science today. If one compares these relatively 
low numbers with the extremely high percentage of survey respondents that felt museums were 
essential to communities (96%) and communities were essential to museums (97%), there is a 
need for museums to address representation in a meaningful way, such as through participatory 
experiences like crowdsourcing.  
 
Within the free-text response on the qualitative survey, 18.8% of the comments referenced 
difficulty with the project functionality. Additionally, within this category of comments there 
was a subsection of users asking for help or clarity around the AI programs used in the “Verify 
AI Tags” workflow. Comments often questioned the effectiveness of the models to tag 
collections and served as effective conversation starters for Adler staff to engage with volunteers. 
 
These comments demonstrated the interest that volunteers had in AI technology but also the 
importance of addressing AI technology’s limitations with guests. As it was a noted reason for 
including AI tags within the case studies, these comments helped to demonstrate the need for 
institutions to really communicate about these emerging technologies with their audiences as 
there is clearly a disconnect between the promises made for these technologies and the actual 
execution and limitations they currently have. As shown previously by the report of the Library 
of Congress, incorporating AI technologies into crowdsourcing projects, as done here, has the 
promise to introduce this technology’s potential benefits and limitations, providing both an 
enticement to the project and a learning opportunity.  
 
These results and survey responses help to demonstrate the promise of crowdsourcing museum 
metadata as a way to better align our catalog descriptions with the expectations and needs of 
audiences. It is clear that Tag Along has succeeded in enriching the metadata of the collections 
used in this project from the perspective of those outside the institution.  
 
CONCLUSION 
As demonstrated above, the twenty-first century museum is a place for engagement, a place for 
exploration, and a place for experimentation. Grounding digitally-enabled participatory 
experiences within museum collections allows the importance of these boundary objects to be 



shared with diverse communities, while also adding relevance and context to the museum’s 
understanding of these collections. 
 
Museums are reopening physically from the pandemic, but the lessons and importance of the 
virtual experiences that were seen as ‘pivots’ during the period of Covid-related institutional 
closures should continue to permeate experience planning moving forward. By shifting 
boundaries around who is considered the user and who is considered the creator, museums can 
invite a sector of the population who may have felt unwelcome in the traditional museum space 
to still connect with the institution and enrich the collections with their unique viewpoints.  
 
Going beyond evaluating the effectiveness of AI programs and machine learning to create 
metadata tags; instead this research signals the importance for cultural heritage institutions to 
include these emerging technologies as part of transparent projects, using them to not only enrich 
collections but also engage in conversations with the public, providing a structured and safe 
space to delve into these technologies. As Kate Zwaard, director of digital strategy at the Library 
of Congress, emphasized, cultural heritage institutions are different from Silicon Valley in the 
best of ways, specifically in the fact that these institutions can be deliberate about technological 
adoption and can make decisions based not on keeping up with technology trends and 
competitors, but instead on what technology is shown to work to the “explicit benefit of patrons” 
(Cordell, 2020). 
 
Throughout the course of this research it became apparent that using AI in tandem with 
crowdsourcing platforms showed some of the most promising benefits to patrons. As Ryan 
Cordell noted in his 2020 report on machine learning and libraries, “the majority of machine 
learning experiments in libraries stem from a simple reality: human time, attention, and labor 
will always be severely limited in proportion to the enormous collections we might wish to 
describe and catalog” (Cordell, 2020). As the results of Tag Along with Adler reflected, 
crowdsourcing has the ability to bring description to collections, and bringing in AI and machine 
learning technology to the project itself helps entice participation by the public. Bringing 
together the technology of AI and machine learning with the participatory experience of 
crowdsourcing is promising to be the next expansion in the field for cultural heritage (Cordell, 
2020). 
 
By building on their existing roles as trusted centers for conversations and transformative 
experiences, cultural heritage institutions have the chance to become focal points for the 
collaborations needed to cultivate responsible use of machine learning and AI, and in a way that 
serves the public's call for social response.  
 
Considering that “algorithms are neither neutral nor objective” and are programmed by human 
beings who have both conscious and unconscious biases, much the same way that has been noted 



for human beings conducting cataloging in cultural heritage, heritage institutions have a unique 
position as institutions that serve the public to lead the conversation about ethical description and 
search (Cordell, 2020). As Catherine D’Ignazio and Lauren Klein argue in Data Feminism, the 
very goal of mitigating bias might not be enough, as the terms themselves “locate the source of 
the bias in individual people and specific design decisions” rather than in systems of power 
(D’Ignazio & Klein, 2020). All people come with bias, including project participants, 
professional staff, project teams, and AI trainers. As Cordell notes when referencing D’Ignazio 
and Klein in his own report, when considering collections that will underlie machine learning 
and AI projects, cultural heritage institutions should attempt to not simply encode an idea of 
fairness into the algorithms used, but instead work actively towards equity by foregrounding 
marginalized voices, though every individual has their own biases, by foregrounding an approach 
to metadata production that includes many voices, there is greater opportunity for more diversity 
(Cordell, 2020).  
 
By bringing AI and machine learning models into crowdsourcing projects, it is possible to 
actively challenge the oppressive natures of both algorithms and professional cataloging, actively 
confronting notions of neutrality and consciously working to forefront the voices of diverse 
groups of people. Incorporating AI and machine learning into crowdsourcing projects can also 
serve to bridge the gap noted by Cordell between the gold standard of professional cataloging 
and the need to describe large-scale collections to make them searchable (Cordell, 2020). When 
considering the need for more digital experiences in a post-pandemic world, and the accessibility 
created by these projects not just in terms of diversification of language and bridging the 
language gap but also in terms of providing image descriptions, the devotion of resources to 
these projects becomes easier to defend. 
 
Volunteerism has been a central hub of the museum experience for centuries, and as the world 
becomes ever more interconnected via the web, so too can the act of volunteering shift to the 
digital space. As demonstrated through the case studies at the Adler Planetarium, there is 
immense promise for both enhancement of collections and engagement with the public through 
museum crowdsourcing projects. In a world continually facing climate change, pandemics, and 
technological misinformation, the inclusive nature of these projects can provide an opportunity 
for safe, transparent, and meaningful connection between institutions and their publics that will 
only become more important with time.  
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who participates in the Zooniverse projects is assigned a single use random ID number for each session, 
making it difficult to ascertain whether they participate more than once. There is a hashed user IP field 
that can be used to ID repeat classifications from non-logged-in users, but this accounts for an IP address 
only, and discounts the possibility of multiple users utilizing a single IP address.  
v Appendix 16:  Talk Board Comments 
https://docs.google.com/spreadsheets/d/1AYWVgTLGtCZ4w47DULbOgJtAneZ9l8ld30MiipgE4I8/edit?usp
=sharing  
vi https://help.zooniverse.org/next-steps/data-exports/      
vii Appendix 5: Zooniverse Data Exports: 
https://docs.google.com/document/d/1SCpAzoFdqqWAkJ7QO_IhdbmNZgdQ8wacSPATacS2zB0/edit?us
p=sharing  
viii Appendix 7: Data Management for All Generated Terms: 
https://docs.google.com/spreadsheets/d/1z9j62wlRiIcb4jivHcPJnPV6Uv7wzPX-
cA4Tf7SG2L4/edit?usp=sharing  
ix https://help.zooniverse.org/next-steps/caesar-realtime-data-processing/   


