440

Sowing the Seeds for More
Usable Web Archives:
A Usability Study of Archive-It

Samantha Abrams, Alexis Antracoli, Rachel Appel,
Celia Caust-Ellenbogen, Sarah Denison,
Sumitra Duncan, Stefanie Ramsay

ABSTRACT

In 2017, seven members of the Archive-It Mid-Atlantic Users Group (AITMA) con-
ducted a study of fourteen participants representative of their stakeholder popula-
tions to assess the usability of Archive-It, a web archiving subscription service of the
Internet Archive. While Archive-It is the most widely used tool for web archiving,
little is known about how users interact with the service. This study investigated
what users expect from web archives, a distinct form of archival materials. End-user
participants executed four search tasks using the public Archive-It interface and the
Wayback Machine to access archived information on websites from the facilitators’
own harvested collections and provided feedback about their experiences. The tasks
were designed to have straightforward outcomes (completed or not completed), and
the facilitators took notes on the participants’ behavior and commentary during the
sessions. Overall, participants reported mildly positive impressions of the Archive-It
public user interface based on their sessions. The study identified several key areas
of improvement for the Archive-It service pertaining to metadata options, terminol-
ogy display, indexing of dates, and the site’s search box.
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Sowing the Seeds for More Usable Web Archives: A Usability Study of Archive-It [AA]

popular misconception holds that once something is on the Internet, it

will be there forever, but many information professionals know this is not
the case. To ensure that information of enduring value is preserved and acces-
sible in the future, archivists increasingly rely on web archiving tools to take
snapshots of websites at particular moments. As a type of archival material,
web archives are increasing in importance and use. Capturing, preserving, and
accessing them require specialized tools.

According to the National Digital Stewardship Alliance 2017 Survey,
“Web Archiving in the United States,” Archive-It is by far the most popular
web archiving tool in use.! Surprisingly, little research has focused on web
archiving tools, with an even smaller subset of existing literature addressing
the usability of these services. The Archive-It Mid-Atlantic Users Group
(AITMA) formed a working group in 2017 to assess the usability of Archive-It
with regard to end-user experience in searching for and accessing informa-
tion archived from the Internet. This working group comprised seven archi-
vists and librarians from Delaware Public Archives, the Frick Art Reference
Library, Ivy Plus Libraries, Princeton University, Swarthmore College, and
Temple University.

By assessing participant engagement with the field’s most used web
archiving service, we are attempting to bridge the gap between web resources
and understanding how they are used. Though several institutions around the
world have completed surveys and projects concerning their own web collec-
tions, none have explored the relationship between Archive-It and its users.
Through our research, we hope to shed light on the way users interact with a
major service that provides access to archived web collections.

After an initial review of existing literature related to web archiving, the
working group connected with members of their institutional networks to
identify fourteen participants representing major stakeholder groups: faculty,
staff, students, librarians/archivists, and members of the general public. These
participants were asked to execute tasks designed to yield a manageable and
easily quantifiable data set. Testers took notes on participants’ behaviors and
comments made while completing the assigned tasks. The working group
adopted a hybrid quantitative and qualitative approach to analyzing this data
and developed a codebook consisting of twenty-four prevailing themes in the
data as an aid to analysis.

This study yielded information that suggests future directions for the
Archive-It service, but is far from conclusive. Overall, participants performed
well, completed most tasks, and rated their general impression of the
Archive-It end-user platform as 6.5 out of 10. Their moments of confusion
or frustration point to a few desirable improvements, as detailed in the
Recommendations section. Still, more testing in web archiving usability is
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needed, and AITMA hopes that this project can serve as a model for similar
studies.

This article will provide background on Archive-It, review existing litera-
ture on related topics, outline the methodology and scope of the study, describe
the testing and analysis processes, identify concerns and biases, and provide
recommendations based on our findings.

About Archive-It

Created in 2006 by the Internet Archive, Archive-It is a subscription web
archiving service that has long been used by individuals and organizations
practicing web archiving around the world. As of 2014, the service was a
partner to “over 400 . .. organizations in forty-eight . . . states and sixteen coun-
tries worldwide” made up of “college and university libraries; state archives,
libraries, and historical societies; federal institutions and NGOs; museums
and art libraries; and public libraries, cities, and counties.”* Archive-It differs
from the Wayback Machine, a public archives of websites run and maintained
by Internet Archive staff, in that Archive-It allows subscribing institutions
to curate collections of websites relevant to their institutions and/or aligned
with their collection development practices. Websites that are captured and
preserved exist as another form of archival material, equal in importance to
traditional formats. They are considered part of each institution’s archival
holdings and may be used in much the same way as analog or digitized
archival collections.

Websites are captured (or “crawled”) with software designed by the Internet
Archive, then saved on Archive-It servers. Archive-It offers a back-end interface
for a subscribing institution’s archival or library staff to perform data manage-
ment and metadata creation. Completed crawls can be made available and
accessed through an end-user interface, as Figure 1 shows. Our study addresses
only this end-user interface.

Through the end-user interface, users can explore collections of websites,
or “seed” URLs, maintained by the Archive-It collection institution. Users can
browse and search collections, and use facets provided to filter the displayed
results based on a certain field’s contents, as seen in Figure 2.

Once a user selects a specific seed, he or she is able to see how many times
and on which dates that website was captured by Archive-It software, as shown
in Figure 3.

After selecting a date, users are shown the archived website view, made
clear by an informational banner, as Figure 4 shows.
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FIGURE 1. Institution landing page in the Archive-It end-user interface

Literature Review

In 2017, more than a hundred individuals participated in the National
Digital Stewardship Alliance (NDSA) survey “Web Archiving in the United
States.” The survey, also administered in 2011, 2013, and 2016, was developed to
“better understand the landscape of web archiving in the United States by inves-
tigating the organizations involved, the tools and services being used, access and
discovery services being provided, and overall policies related to web archiving
programs.” “Web Archiving in the United States” not only interrogates the field
of web archiving as it stands, but acts as a barometer and “tracks the evolu-
tion of the field over the last few years, and points to future opportunities and
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Title: Swarthmore College website

URL: httpe//swarthmore.edu

Description: The official website of Swarthmore College. Includes college-related news and
information on a wide range of College activities, including admissions, academics and athletics.
Captured 50 times between Mar 7, 2011 and Apr 19, 2018

Videos: 820 Videos Captured

Subject: Swarthmore College

Group: Swarthmore

Creator: Swarthmore College

Publisher: Swarthmore College

Language: English

Coverage: Swarthmore (Pa.}

Date: 2011, 2012, 2013, 2014, 2015, 2016, 2017

Rights: This Item is protected by copyright and/or related rights. You are free to use this [tem in any
way that is permitted by the copyright and related rights legislation that applies to your use. For
other uses you need to obtain permission from the dghts-holders).

Identifier: 1376689

Collector: Swarthmore College

FIGURE 2. Seed metadata view in Archive-It
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FIGURE 4. Archived website view
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developments.” The survey asked questions like “How much full-time equiva-
lent staff time does your organization dedicate to web archiving?” and “What
types of content do you have concerns about your capacity to archive?”

Most of the results from the 2017 survey changed little from previous
years. One area, though, saw an increase: Archive-It use. As the authors write,
“94% . .. of institutions . . . capture content with Archive-It” and “Archive-It has
been the favored external service provider since NDSA began recording these
statistics in 2011, when 72% of responding institutions were using it.””

Archive-It’s high use makes sense, as the subscription-based web archiving
service “helps organizations to harvest, build, and manage born digital collec-
tions” and “collect, catalog, and manage their collections of archived content”
with round-the-clock access and full-text search capabilities without organiza-
tions having to devote significant internal resources to harvesting, preserving,
and providing access to web archives.® An Archive-It subscription also includes
the ability to create and manage metadata, and, though the platform has no
required metadata fields, it does support the use of fifteen standard Dublin
Core elements and the ability to create custom metadata fields, all of which are
“displayed and hyperlinked for browsing on public collection pages hosted at
Archive-It.org.”” In the end, it may be Archive-It’s ability to “provide the viewer
a wealth of information”® that makes the service so appealing to archivists. As
researchers at Old Dominion University note, “Archive-It collections, in partic-
ular, are interesting because a single organization is responsible for each collec-
tion, meaning that the curation strategy for a collection is guided by humans
rather than automated crawling operations.” As professionals, we can infer
that Archive-It’s popularity has much to do with the ability to carry out web
archiving using a platform that handles much of the technical work, while
allowing archivists to provide some intuitive level of access to researchers.

And yet, despite its status as the most utilized web archiving service,
professionals in the field know little about how researchers use and interact
with collections in Archive-It. In fact, the field knows very little about how
researchers use and interact with any web archives access tools. This contrasts
with the more substantial literature on the usability of other types of archival
discovery systems. Beginning in 2003, with Elizabeth Yakel’s study of an Encoded
Archival Description (EAD) interface, archivists have published numerous studies
about how users interact with online finding aid discovery systems. Research
includes studying social interaction in finding aids, how search functionality
affects discoverability, and the general usability of several different finding
aid sites, either individually or comparatively.® The usability of web archive
discovery systems has been explored by archivists at national libraries with their
own custom discoverability systems, and several explorations of search func-
tionality, context, and researcher needs have been conducted. This research will
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be summarized in the ensuing pages. However, to date, no study exists of how
users interact with Archive-It, even though it is by far the most widely used web
archiving discovery platform.

As Helen Hockx-Yu stated in 2014: “Web archiving institutions have tradi-
tionally focused their attention on developing the processes and technology for
data collection” while the “use of web archives has not been a key element of
the strategy.”" Others agree. As David Cruz and Daniel Gomes found in 2013,
researchers and “most web users are not acquainted with web archives and
accessing . . . archived web data is a significantly different user experience than
accessing the live web.” They also report that “although there [are] a signif-
icant number of web archives available, only preliminary research has been
done about the design of user interfaces to gain access to temporal web data.”*?
Additionally, as is mentioned in “Researcher Engagement with Web Archives:
Challenges and Opportunities for Investment”: “We know some of what
researchers want from web archives and we are just now beginning to know
what web archives can provide, but web archives of use to researchers have not
been available long enough yet to develop a comprehensive understanding of
how researchers are engaging with web archives.”*®

What do we know, then? The study conducted by Cruz and Gomes revealed
that users of web archives like having the ability to search—as long as a bit of
guidance accompanies that ability. “Searching historical web content was an
awkward concept for most users,” they found, and “the existence of a website
that provides access to pages that are no longer available on their original
websites is a perception that requires technical knowledge about the func-
tioning of the Internet that is far beyond the skills of common web users.”**
Cruz and Gomes made these observations when looking at the Portuguese Web
Archive and noted that an explanation of, and context surrounding, the archive
was necessary. They point out that, “unlike most live-web search engines, our
web search homepage also includes a fat footer. The objective was to provide
additional links to information that clarifies users about the context of web
archiving and web archive search.”” In fact, for users of the Portuguese Web
Archive to be successful, Cruz and Gomes found that “search interfaces for web
archives must be similar to live-web search engines to facilitate the adoption
of web archives by new users” alongside ample context, including a “homepage
for a web archive search service” that presents “contextual information such
as examples of archived pages, that enable new users to gain awareness about
what is, and the potential of searching, a web archive.”'

This request for context is a popular one. In “Web Archives for Researchers,
Representations, Expectations, and Potential Uses,” the authors write that
“Regarding services and promotion, the decisions and criteria that are used
in the selection policy must be justified, documented, and made visible.”'” The
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article also indicates that “as web archiving is a new concept to most researchers,
to improve communication and promotion it is necessary to explore different
metaphors that will allow different user groups to represent and imagine the
web archives.”® Still, for all that we know about what researchers might want
in a web archives, what do we know about how they use what functionality
already exists?

As mentioned in “Researcher Engagement with Web Archives: State of the
Art,” too little is known about users’ behaviors in relation to web archives. This
article was written in 2010, and since then, few articles have directly added to
the literature on how researchers use web archives. This dearth of research
means that

Most archiving institutions therefore rely on semi-hypothetical use cases to
refine and expand their usability and interfaces. One particularly detailed
study was conducted at the National Library of the Netherlands. This struc-
tured experiment, run similarly to a task-oriented usability study, evaluated
user comfort level with search and access tools and attempted to determine
user satisfaction with archive contents."”

The National Library of the Netherlands launched its web archiving
program in 2006, the same year Archive-It debuted. The library’s collections
are both domain based (collecting much of the .nl domain) and thematic in
nature, and consist of collections and websites with searching that can be
“carried out by URL (via the Internet Archive’s Wayback Machine) and by full-
text (NutchWax).”?® In 2007, the National Library of the Netherlands conducted
a user survey of its web archive to form a “definitive list of user preferences,
on the basis of which existing search functionality and interface can be further
developed for a web archive.”?" During the survey, “A number of persons . . . were
invited to conduct search operations in a test version of the National Library of
the Netherlands web archive on the basis of concrete operations” during which
it was “deliberately decided to let the test person use a full-text search option as
well as a URL-based search.”? Following the test, “users were asked about their
experience of the Archive and about their preferences with regard to the selec-
tion of websites, access to the archive, and search functionality.”?® The feedback
the group received was scattered, with “a few participants” indicating that their
preference would be for a full-text search option and two participants who said
“they missed an advanced search function.”*

Inrecent years, a handful of studies have looked at how historians and scholars
interact with archived web pages in a variety of formats, though—to date—the
field has yet to study how researchers interact specifically with Archive-It. In 2017,
Susanne Belovari, assistant professor at University Archives, University of Illinois,
Urbana-Champaign, carried out a thought experiment: in the year 2050, with
access to only web collections from 2015, how might a historian fare if attempting
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a web-based history? Belovari’s imagined historian ultimately fails due to prob-
lems encountered on numerous web archiving platforms, many of which have
poor usability design. While using the Wayback Machine, for instance, Belovari’s
imaginary user is unable to execute a keyword search, and, when using smaller
collections in Archive-It, is hampered by a lack of metadata. The frustrations are
fictionalized, yet speak to key questions of usability. Belovari concludes that a lack
of “basic search tools and possibilities with which to scope out and identify topics,
individuals, institutions, and sources”® make web research nearly impossible;
furthermore, “good metadata and authority control are critical in order to find
particular” web pages.?® The challenges Belovari highlights do not just belong to
a distant 2050 future—researchers today already attempting to use web archives
encounter these same problems. Belovari’s imaginary 2050 study casts light on
the very real need for improvements today.

In a similar study carried out in 2007, Marilyn E. Rackley asked participants
working at the North Carolina State Archives and State Library to locate specific
records in either their “State Library Catalog” or the “State Government Web
Site Archives Portal and the Wayback Machine.”?” Ultimately, Rackley’s study was
about context in web collections—specifically, “how easy it was to locate contex-
tual information about the records”*—but her findings, like Belovari’s, shroud the
task in the question of usability. In her tests, Rackley found that, often, archived
websites “did not . . . contextualize [records] well enough for . . . researchers
to quickly understand the record” and that “perhaps if they had more time to
spend on the site as a whole, they would have demonstrated a more complete
understanding” of the materials.?® Providing context to help users better under-
stand archived web pages is, of course, not a requirement of Archive-It (or of web
archiving in general); however, both Belovari and Rackley illustrate various users
who looked for, but could not find, information related to once-live web pages.

Though rare, usability studies focused on web archives reveal important
truths about the way researchers access—or would like to access—contempo-
rary web collections. In studying Archive-It, we aimed to address the lack of
knowledge about the usability of the most widely used web archiving platform,
while also contributing to the larger literature on web archives use. Our study
confirms results from other web archives usability studies, contributes new
findings about the importance of metadata in the usability of web archives
search interfaces, and provides the first in-depth research into how users expe-
rience the Archive-It search interface in particular.

Methodology and Limitations

Our study focused on the usability of Archive-It, a tool used by approx-
imately 94 percent of libraries and archives with web archiving programs.*
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Participation by repository
type and user category general (library
n=14 staff public  |staff students |faculty
Governmental archives 1 1 14%
Large research university 1 3 2 1 50%
Small college 1 2 21%
Special library 1 1 14%
21% % 36% 14% 21% 100%

FIGURE 5. Number and type of participants by number and type of institution

Some libraries and archival institutions use other tools for archiving the web,
such as Webrecorder, but they do not provide the same level of access and
discovery that Archive-It affords at this time.

Each institution represented here had a subscription to Archive-It prior
to the start of this study. We conducted our testing between September and
October of 2017. Our analysis does not reflect any changes made to Archive-It or
the Wayback Machine since that time.

Participants

A variety of testing institutions are represented in this study, including a
small college, large research universities, a governmental archives, and a special
library (an art museum). We identified a range of patron profiles likely to use web
archives and chose to perform user testing with representatives of those profiles.
These included students, faculty members of academic institutions, members of
the public, library staff members, and nonlibrarian members of institutional staff
(see Figure 5 for a breakdown of participant and institution types). All of these
categories were represented but not in equal proportion: library staff constituted
5 of the 14 (36%) participants, faculty 3 of 14 (21%), and nonlibrarian staff 3 of 14
(21%), with 2 students (14%) and only 1 member of the general public (7%).

Participants were recruited through email solicitations to personal
networks and faculty listservs, and by word of mouth, as opposed to random
sampling, because this simplified and accelerated the testing process. Each insti-
tution selected different types of users (student, faculty member, member of the
public, library staff, and/or nonlibrarian institutional staff) on which to focus,
and then recruited 2 or 3 users by reaching out directly to individuals via email.
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These participants had varying backgrounds in web and research activity, as
reported in their responses to the second question in the study (see Appendix).
Based on their self-assessment, we labeled participants as “experienced researchers”
or as having “limited or no archives experience.” Slightly more than half of the
participants were categorized as experienced (8/14, 57%), while the remainder
(6/14, 42%) were classified as having little or no archives research experience.

Future studies might benefit from different, more diverse participant pools.
These could include a more balanced representation of user group segments;
participants recruited in a more random way (versus through institutional
and personal networks); users with a greater range of background experience,
including exposure to archives generally and web archives specifically; partici-
pants from different fields of study, such as faculty in different research areas;
participants from a wider public audience; and/or participants unaffiliated with
the testing institution(s).

Testing Process

To ensure consistency across institutions, all researchers followed the
same script (see Appendix: Script & Questions), which was based on a template
from Princeton University Libraries website usability testing. Sessions were not
recorded, but investigators (or their confederates) took notes on user behavior
and transcribed select comments. The script had 3 sections.

BACKGROUND

We explained the purpose of the study, introduced the software, and gave
a breakdown of what to expect during testing. Next, we offered assurances of
anonymity and asked for an expression of consent to participate in the study.
After the user consented and expressed an understanding of the study, the facil-
itator asked about the test participant’s use of the web and his or her archival
research experience. Last, we invited first impressions of the Archive-It end-user
interface before proceeding to the tasks.

TASKS

We asked participants to complete 4 exercises (find a website from a
specific date, navigate through Archive-It to the Wayback Machine, identify a
group of related websites, and locate a video) and then to rate their experience
using the site. Our team devised these tasks based on what we consider to be
core functions of Archive-It: navigating the site, successfully finding specific
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captures, searching and browsing using metadata fields and facets, locating
videos if captured, and interacting with the Wayback Machine. Each institution
created questions that fulfilled the same aim, but tailored them to reflect its
own local collections. For example, to meet the objective “A question to see if
they can find a video,” Temple asked, “Can you find and watch a video from the
Fellowship Farm?,” while Swarthmore asked, “Can you find and watch a video
from War News Radio?” The collections that we used for testing represented
a variety of topics and content, and we did not require that participants have
prior knowledge of our specific collections.

The 4 tasks centered on finding specific resources (e.g., locate the City
Parks Association website in June 2013) rather than general browsing behavior.
The exercises were designed to be straightforward tasks with clear outcomes
(completed or not completed), resulting in a small and quantifiable pool of data
to analyze. More in-depth questions and forms of analysis could be explored in
an expanded study.

CONCLUSION

Last, we asked users to rate the site overall on a scale of 1 to 10. They
were also invited to provide concluding thoughts and offer any suggestions
for improving the Archive-It interface, and offered a chance to ask their own
questions.

Analysis Process

Because we sought a tool that would allow easy exchange between our 7
collaborators at geographically distinct locations with different capacities to
purchase software, we decided to do all of our analysis using Google Sheets.

Initially, we planned to analyze quantitative results of each task based on
whether or not the participant completed the task. However, we did find some
gray areas while testing and developed 3 categories for results: completed easily,
completed with difficulty, or did not complete. “Completed easily” indicates the
user was able to navigate the site and successfully complete the task without
any assistance. “Completed with difficulty” means that the user did eventu-
ally complete the task, but encountered significant issues and confusion, and
perhaps received a minor hint from the test administrator. “Did not complete”
indicates the user could not complete the task within approximately 10 minutes,
or became frustrated and gave up. We did not collect data on task completion
time, but estimate that based on the 30 to 45 minutes we told participants the
testing would take, if a participant could not complete the task in less than
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10 minutes, the test facilitator moved on to the next task and considered the
previous task a “Did not complete.”

Through an iterative and collaborative process of qualitative analysis, we
created 24 codes recognizing the most common behaviors or themes, such
as sorting search results successfully or unsuccessfully, using the search bar
appropriately or incorrectly, and understanding versus being confused by
faceted filtering of results. Each test administrator coded her own notes from
the testing she conducted at her institution. We created charts and graphs to
analyze and visualize certain types of data. We also compiled suggestions for the
Internet Archive and for archivists using the Archive-It service, based on users’
direct feedback or our observations based on their behavior.

Concerns

We recognize that bias is inherent in every research design, and we tried
to be aware of bias during this study.

Our test instrument reflects a particular understanding of archives and
digital libraries, influenced by the papers referenced in our literature review and
characterized by certain shared ideas: the concept of archival collections and
how they are organized via Archive-It, familiarity with metadata and description
practices in archives and libraries, and the idea of websites as archival artifacts.
Investigators with different backgrounds who came to the study without these
same preconceptions about archives and digital libraries may have formulated
aspects of the study differently.

In our analysis, we did not account for the computer or information literacy
of participants, variation in user profile (faculty, students, public, or staff), or
variation in the type of institution (academic, state archives, or museums).
Accounting or controlling for these variables might have changed our analysis.

Findings: Task Descriptions and Results

The following section reports task completion rates and participants’ inter-
face ratings and analyzes these results as well as the frequency of the codes
investigators applied to the data.

Overall, participants performed well and completed most tasks, as shown
in Figure 6. Nearly half of the participants (6 of 14) completed all of the tasks. An
equal number completed half of the tasks. One participant completed 3 of the
4 tasks. Only 1 participant was unable to complete 3 tasks, and no participants
were unable to complete all 4 tasks.
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FIGURE 6. Task completion rate
TASK 1: FIND A CAPTURE IN ARCHIVE-IT

In the first task, test facilitators asked participants to find a web page
captured on a certain date in Archive-It (e.g., “Can you find the Swarthmore
College homepage in March 2011?”). Testers used a variety of methods to find
the websites they were asked to locate. Figure 7 shows some of the strategies
employed: the Archive-It collection search bar at the top of the screen, the
facet filters on the left panel, and browsing seed metadata toward the bottom
right.

Of the 14 testers, 12 successfully located the exact version of the site
that they were asked to find (85%). Most used the Archive-It collection search
bar to locate a seed; this approach was successful 6 times out of 8. Testers
attempted to use facets to identify the desired seed and date 6 times, but were
only successful twice. In most cases, using faceted filters did not lead to the
results the testers wanted or expected: either the facets did not narrow the
results enough, or they eliminated the desired result because the participant
did not realize a secondary filter was still applied, or the participant did not
apply the archivist-provided metadata as expected (for example, dates added
by an archivist in the “date” field did not necessarily reflect the capture dates).
Six participants looked at the dates in the metadata entries for a website
in Archive-It (either the descriptive metadata entered by an archivist, or the
“Captured” dates automatically generated by Archive-It and added to the
metadata section) to find the range for the desired date. These participants
had a higher success rate, leading to a desired outcome half of the time. Other
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FIGURE 7. Collection landing page

strategies included leaving the Archive-It site to utilize the Internet Archive’s
Wayback Machine. Three participants successfully used this strategy 4 times;
1 participant was unsuccessful in trying this strategy. The least-used strategy
was searching via methods other than the Archive-It search engine. Two partic-
ipants were successful with CTRL+F, and one was unsuccessful with a Google
search. The results of this task illustrate that participants relied on a variety
of search strategies in assorted combinations.

TASK 2: FIND A CAPTURE IN THE WAYBACK MACHINE

The second task asked participants to find captures from dates that were
not available through the repositories’ Archive-It captures for that website, but
were available in the general Internet Archive through the Wayback Machine
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FIGURE 8. Wayback Machine homepage

Title: Center for African American Studies Public Website

URL: http:/fwww. princeton.edu/africanamericanstudies/

Descripton: This website provides information on the Center for African American Studies, including
information about the Center's faculty, students, certificate requirements, and course offerings. To
find more archival records about the Department of African American Studies, visit the collection’s
finding aid at http:fifindingaids. prince ton.edw/collections/AC020.

Captured 221 times between Oct 28, 2015 and Sep 5, 2018

Group: Academic Units

Creator: Princeton University. Dept. of African American Studies

Collection Call Number: ACO20

FIGURE 9. Seed metadata including link to finding aid in Description

(i.e., https://archive.org/web, Figure 8). This task tested whether people were
aware of the Wayback Machine and how to access it. This was the most difficult
task for participants in all groups. Half of them failed, while 4 completed it with
difficulty. Only 3 participants easily completed the task.

Using the search bar for an Archive-It collection was the most commonly
used strategy, and it was unsuccessful most of the time. Only 4 times did it
result in participants finding information that assisted them in navigating to
the website they were asked to find. The second most-used strategy was to go
directly to the Wayback Machine. Used 8 times, it was only successful for partic-
ipants in 3 cases. Other strategies were used much less frequently, although 4
participants employed Google search and CTRL+F with some success in getting
to a desired result or to the Wayback Machine.

One participant, familiar with finding aids, followed a link in an Archive-It
seed’s descriptive metadata to an associated finding aid (see Figure 9). However,
the finding aid did not include a link to the Wayback Machine, so, ultimately,
referring to the finding aid did not assist the participant in completing this task.

The American Archivist m Vol. 82, No. 2 m Fall/Winter 2019

$S900E 93l) BIA 20-20-G20Z e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



456 Samantha Abrams, Alexis Antracoli, Rachel Appel, Celia Caust-Ellenbogen,
Sarah Denison, Sumitra Duncan, Stefanie Ramsay

Four participants tried strategies such as faceting (3 times) and sorting
(1 time), but these methods, although used correctly, were not helpful in
completing the task. The low task completion rate illustrates that many partici-
pants may not have been aware of web archive discovery resources (such as the
Wayback Machine) beyond what they learned from participating in this study.

TAsk 3: COUNT RELATED SEEDS

In the third task, participants had to identify a group of websites related
by creator, theme, or some other commonality, such as “How many websites are
based in Swarthmore, PA?” This appeared to be the easiest task for all partici-
pants to complete. This task was easily completed by 11 participants, while 3
completed it only with difficulty. No one was unable to complete this task. The
most popular approach to answering this question was to use the Archive-It
search; it was employed 15 times, with 7 of those being successful. Of the 8
unsuccessful uses of search, most involved the participant either not under-
standing the terminology employed by Archive-It, or, in the case of 1 participant,
not realizing that he or she was searching the full text of the websites instead
of just the Archive-It metadata fields. Other successful approaches included
clicking on the facets (7 times) and looking at the descriptive metadata (5 times).
Facet was successful 5 times and metadata 4 times. The results of this task show
that Archive-It does a good job of relating grouped materials, and most partici-
pants were successful at finding materials related by creator or theme.

TASK 4: FIND A VIDEO

The last task asked participants to find a video within an Archive-It collec-
tion. Half of the participants completed it easily, while the other half failed
completely. Following the link in seed metadata, as shown in Figure 10, was the
most popular strategy (21 times). Participants also used the main search bar
(15 times), navigating through Wayback (1), a Ctrl+F search on the collection
page, and facets (3). Four participants were able to locate where videos would
have been on the live site by browsing the archived site, but discovered that
Archive-It had not captured them. Those who used metadata to find videos were
successful 15 times out of 21. Searching was successful 11 out of 15 times.

Some of'the difficulty with this task was due to the videos not being success-
fully captured by Archive-It, although the participants otherwise succeeded in
locating where the videos would have been on the live site. Results of this task
show that Archive-It does not do an adequate job of situating videos within its
website context, and a significant number of participants, possibly 50%, missed
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Page 1 of 1 (1 Total Results)
Sort By: BestMatch | Title (A-Z) | Title(Z-A) | URL (A-Z) | URL(#-A)

Title: The Princeton Triangle Club Public Website

URL: http:/fwww.triangleshow.com/

Description: The Princeton Triangle Club Public Website provides information on the activities of the
university's oldest theatrical club, including a list of trustees, officers, and staff, and video clips of
productions showing song and dance, sketches, kicklines, reunions, behind-the-scenes, vintage
foatage, and full-length videos of select shows. The site also includes information about ticket sales,
merchandise, how to join the club, how to become a supporter, and links to social media. To find
more archival records of the Princeton Triangle Club, visit the collection’s finding aid at
httpyffindingaids princeton.edw/collections/AC122,

Captured 46 times between Jul 5, 2016 and Aug 22, 2018

Videos: 8 Videos Captured

Group: Student Life

Creator: The Princeton Triangle Club
Collection Call Number; AC122

Page 1 of 1 (1 Total Results)

FIGURE 10. Seed metadata including link to videos

Sites Videos Search Page Text

The following unique videos were discovered from http'warnewsradioorg/

Page 1 of 3 (242 Total Results)

Sort By: Best Match

Video URL: hitps:{r5-=sn-aSmekney.googlevideo.comfvideoplayback Pexpire=14T685T44 08 a. .. mn=sn-
aSmekney&ms=lulmi=14TERIE T2 Emy=mEnh=IgpwejAyLnNg ¥z ATKgkxMjeuMCAWLE

Archived From URL: hitps:fwwwyoutube corn'watch?vspZTZBpH1Lrs

Watch

Videos Captured on Oct 19, 2016
Type: video/webm
Size: 32 MB

Video URL: hitpa:ifrf—sn-aSmeknTd. googlevideo.com/videoplayback?
mime=video%2Fwebmske...mn=sn-
aSmeknTdBms=ltufmi=147684 T2 858 mv=minh=1gpwc AyLnNg Yz A3KglcMjouMC4wLjE
Archived From UBL: hitps:fwww.youtube. comiwatch?v=oKh6Kzqe428

Watch

Videos Captured on Oct 19, 2016

Type: video/webm

Size: 15 MB

FIGURE 11. Video metadata view in Archive-It
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otherwise viewable video content. Several participants specifically complained
that the metadata for the videos was confusing or inadequate.

Following the seed metadata was the most popular strategy for finding
videos. This is in contrast to tasks 2 and 3, where search was the most popular
strategy, or task 1, where strategies were evenly distributed. In this particular case,
this may have been because the metadata for each seed described the content
requested by the task, limiting the need for extensive use of the search function.

Participants’ Interface Ratings

At the conclusion of testing, participants were asked to rate their overall
impression of the Archive-It end-user interface in terms of its user-friendliness on
a scale of 1 to 10 (see Figure 12). The average rating was a 6.5, with 1 participant
giving a rating of 3, 1 participant giving a rating of 9, and the rest of the partici-
pants clustered in the 5 to 8 range. The mode (most frequently given) score was a 7.

The outlier low score of 3 may indicate that this participant especially
struggled with the tasks. While all of the other participants in our study were
able to complete between 2 and 4 tasks, the participant who gave a rating of 3
was the only one unable to complete 3 out of 4 tasks.

Analysis

In addition to assessing each task, the research team considered the overall
strategies that participants used when attempting to complete each task. This

Mumber of Participants
[ ]

1 2 3 4 5 & 7 8 9 10

“On a scale of 1-10, how would you rate the site in terms of its user-friendliness?

FIGURE 12. Overall rating of interface
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analysis provides an overview of the strategies that were generally successful or
unsuccessful, independent of each task.

Nine of the participants were confused when using the search bar. Unsure
of the scope and precision of the search, they nonetheless expressed expecta-
tions for an intuitive and comprehensive search. Without taking the time to
formulate a search strategy, participants tried entering many different types of
information into the search bar: numerical dates and even analytic terms like
“main site” or “homepage” in addition to keywords. A comprehensive search
algorithm integrating both metadata and full-text search with appropriately
weighted relevancy, or more obvious differentiation between the 2, would
benefit these participants. However, this criticism is softened by the observation
that successful use of the search bar was tagged nearly as often: 31 times. So,
while the search bar caused confusion for some participants, in nearly as many
occurrences, participants used it successfully. Making the change suggested
above, if done properly, should not negatively affect participants who used the
search bar successfully.

We also coded the following in our analysis: misleading or unsatisfactory
metadata display, confusion regarding the meaning of collection (a group of
websites) versus seed (a single website), and misuse of facets or expressing the
view that the facets were unhelpful or confusing. It is worth noting that for the
number of times each attribute or tool was unsuccessful in helping a partici-
pant complete a task, it sometimes helped different participants, or even the
same participant in a different moment. Metadata (reading, understanding, and
clicking on the descriptive metadata displayed with each seed on the collections
page) was helpful 3 times as often (38) as it was unhelpful or confusing. Facets
(using the faceted terms along the left side of the collections page as filters) was
helpful about the same number of times (14) as it was unhelpful or confusing.
All references to collections in the data caused confusion. Participants expressed
confusion as to the meaning of an Archive-It collection versus a repository’s
holdings or a traditional analog collection—demonstrating that the organi-
zational structure of collections in Archive-It tends to make users feel more,
rather than less, disoriented.

Participants raised half of the metadata complaints on the video task,
including multiple complaints about the lack of information, or even a title, for
each video, and confusion as to which link to click on in results. Several partici-
pants also expressed confusion over the meaning of some metadata terms—*“cre-
ator” versus “publisher,” and the meaning of “coverage.” Some participants did
not notice metadata in Archive-It that would have led them directly to videos.
In some cases, facets caused frustration for participants who struggled with the
search because they did not realize a filter was still applied, and their results
were unknowingly restricted.
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A common point of confusion was the terminology used by Archive-It to
label the organization of the websites. Nine participants explicitly voiced confu-
sion over the meaning of the terms “capture,” “coverage,” and “creator,” as well
as “collection” versus “site” or “archival collection,” and “title” versus “URL.” That
some of these terms come directly from Dublin Core standards does not change
the fact that the terms confused many participants. It would be more helpful to
users if archivists hid or changed the labels, or defined certain metadata fields.

Five participants were confused about the concept of a “collection” in
Archive-It. Four also expressed the view that the arrangement of the site was
confusing, and had difficulty navigating from a seed page to a collection page
to an organization page and understanding the differences between these entry
points.

In 10 occurrences, participants used an alternative search, such as Google
or the CTRL+F in-browser search function. Six times this strategy was unsuc-
cessful, and the other four times, the users succeeded using alternative searches.

On 6 occasions, participants encountered difficulty navigating between
the subscription Archive-It archive and the general Internet Archive collec-
tion. Nearly as many times, a total of 4, participants were successful. In only
1 instance was the participant unable to navigate the dates in the Wayback
Machine, where 4 attempts were successful.

Only Swarthmore’s 3 participants encountered at least a moment when
they accidentally navigated to the live site without realizing they had left the
archive. This may have been because the Swarthmore tasks used the college’s
homepage, a website all test participants were familiar with; other institutions’
tasks used web pages that test participants likely had rarely or never seen before.

Participants made general positive remarks about site design and function.
One participant liked the relaxing color scheme and felt the site was welcoming
and clean; a second echoed that the design was clean and well laid out. Several
remarked that it could be a useful reference tool or that they never thought
about websites being archived but were pleased to know that they were.

There were also general negative remarks. As many participants commented
that the general design was too busy, too filled, or overwhelming, as had
commented that the general design was clean. Participants remarked that
the site was disorganized; one wished the search bar was higher and another
wished the research content and collections came before any information about
the partner organization. Another participant felt that too many click-throughs
were required to get to the pertinent information.

A recurring theme of this user study is that Archive-It is initially unintu-
itive, but that once a user becomes acclimated to its layout, logic, and termi-
nology, it becomes easy to use. Eight of the participants in the study expressed
this sentiment, which we characterized as “learning curve.” One person stated
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that a librarian may find it easy to navigate the site, but that a general user
of the Internet may struggle. Another felt he or she would have to try certain
things first to figure it out. However, as one participant commented, “After a
day of using it, I wouldn’t have trouble.” Someone else noted, “once you get into
it, it works well.” A different user similarly stated, “once [he or she] understood
how the site worked it was easy to navigate.”

Recommendations

The resulting data set of this study identified 6 key areas for improvement
to the Archive-It interface: the search bar, video access, terminology glossary,
date facet, published metadata options, and metadata labels. Our recommenda-
tions for clarifying these issues follow.

DEVELOP A MORE COMPREHENSIVE ONE-SEARCH Box

The attribute that most inspired frustration was the search bar. There,
our primary recommendation for improvement would be to develop a clearly
comprehensive one-search box, integrating both facets and full-text search.
Short of changing Archive-It’s search algorithm, an explanation or clearer indi-
cation of what exactly is being searched within the search box (such as added
metadata versus website text) and what is not being searched (such as when a
filter is applied) could help users to more effectively search within the interface.

Given that a portion of the participants in this study successfully used
the search bar for task completion, it is imperative that making the changes
suggested not negatively affect such users.

ADD METADATA FOR VIDEOS

Another clear takeaway is that researchers could benefit from the addition
of metadata for videos, such as the video title or at least a filename.

ADD TOOLTIPS OR A GLOSSARY TO EXPLAIN POTENTIALLY UNFAMILIAR TERMS

Many users found terminology within the interface to be confusing (such
as the term “coverage,” which usually means geographic area; or the relation-
ship between a URL and a collection). That some of these terms come directly
from Dublin Core standards does not change the fact that the terms confused
many researchers. Integrated pop-ups/tooltips with definitions of potentially
unfamiliar terms—specifically written in plain language free of library/archives
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or internet jargon—could be a great improvement. Additionally, incorporating
tooltips to explain the best use of the search functionality within the site could
mitigate confusion and set expectations for users as to how the search bar is
designed. If tooltips are not possible, providing an easy-to-find glossary of terms
on the end-user interface might provide the answers some users need.

NORMALIZE AND INDEX DATE FIELD

The study data also suggest that the system’s current configuration
to index entries in the “date” field as text strings is confusing and unhelpful
to researchers hoping to use the date facets. Instead, common date formats
should be recognized, normalized, and parsed for effective scoping or faceting.
Optimally, Archive-It’s date field should offer both an ISO 8601-compliant date
entry in W3CDTF format (YYYY-MM-DD), to be indexed, as well as a nonindexed
date expression field.

UNPUBLISH METADATA OPTION

Our user study showed that some of the displayed metadata fields were
confusing, or at least unhelpful, and not used by most researchers. However,
archivists may wish to use these fields for internal purposes and recordkeeping.
Currently, the ability to suppress metadata fields exists, but the functionality
is only available to administrators and 5 of the 7 archivists conducting this
study were not aware of the option. Giving archivists the ability to more easily
set particular metadata fields to “unpublished” via a simple toggle tool on the
staff interface for metadata entry could be advantageous to both archivists and
end-users.

MODIFYING METADATA LABELS

Currently, archivists can add new metadata fields, but they do not have
the ability to change how a metadata field is labeled (for example, one might
prefer to label the “Coverage” field “Geographic Coverage” instead). Customized
metadata labels could make the contents of certain fields clearer to researchers.

Conclusion

Comprehensive and intuitive web archiving tools are essential to support
the ongoing work of archivists who increasingly rely on this technology to
preserve and access websites. Without them, important historical information
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would be unavailable after websites are updated, edited, or removed from the
Internet. More robust data about the usability of web archiving will support the
development of tools that meet the needs of both archivists and researchers.

In our study, participants’ overall impressions of Archive-It were posi-
tive-leaning, with an average score of 6.5 out of 10. Archive-It was not initially
intuitive for most participants, though many noted growing ease as they over-
came the learning curve and became acclimated to the site. The study found
that individuals who self-reported as being experienced in doing archival
research were more successful in completing the tasks overall compared to
participants lacking experience with researching in archives. We discovered
that some of the terminology employed by Archive-It confused participants,
which we suggest could be mitigated with a glossary, tooltip definitions, or the
ability to customize metadata labels. We also noticed that videos were difficult
for participants to find and access through the Archive-It interface due to unsuc-
cessful capture or insufficient metadata. Half of all metadata complaints were
associated with the video task; the addition of video metadata could improve
users’ experience. In addition to analysis of Archive-It, the data collected in this
study offer insight into the behaviors and expectations of internet users. For
example, we found significant search bar confusion as participants expected a
comprehensive single-search algorithm. They also expected date expressions,
currently indexed as strings in Archive-It, to be normalized, indexed as dates,
and searchable.

While the data compiled in this study were instructive, future studies
using larger, more diverse pools of participants and institutions are needed to
fully explore the usability of Archive-It and other web archiving tools.
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Appendix: Tasks Script and Questions

(Authors’ Note: To view study results summary, codebook, notes from testing
sessions, and bibliography, please visit http://arks.princeton.edu/ark:/88435/
dsp01d791sj97j.)

Introduction

Thank you so much for coming in today to help test the website of
Archive-It, our web archiving subscription service. I wanted to give you a little
information about what you will be looking at and give you time to ask any
questions you might have before we get started.

Test Participant’s Role

As mentioned, we use a software service called Archive-It from the Internet
Archive to archive websites. I am going to ask you to complete a set of tasks
that people often use web archives to accomplish. Our goal is to see how easy
or difficult you find the site to use. Nothing is designed to be a trick question,
and there are no right or wrong answers. We’re not trying to judge your abilities
in using these services; rather, we’re interested in seeing how well the website
works for people who come to the site for a variety of reasons and with different
backgrounds and different levels of experience using archived websites.

As you use the site, please do so as you would at home or your office.
During the session, I would like you to think aloud as you work to complete
the tasks. Try to keep a running dialogue of what you’re thinking and seeing,
why you clicked on something or chose a particular approach to an assigned
task, and any reactions you have to the site (for example, surprise, confusion,
delight, annoyance, etc.). Any feedback you can give us will be very helpful as we
work to improve the site, so please be open and direct in sharing your thoughts,
whether positive or negative.

As you work through the tasks, try to stay within the Archive-It website,
but if you reach a point where you are not sure where or how to find something,
please feel free to use any method you’d normally use, including Google.

Test Facilitator’s Role

I will not offer any suggestions or hints on the tasks, but if you ever feel
that you don’t understand what you’re supposed to accomplish in a task, please
let me know, and I'll try to clarify. From time to time, I may ask you some ques-
tions to dig deeper into why you clicked or searched in a particular way or to
clarify your expectations or reactions.

A colleague will be observing and taking notes while you complete the
tasks. Your name will not be associated or reported with data or findings from
this evaluation. As I mentioned, we are not testing you, we are observing you
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as you test the site. Are you okay with us taking notes and using the data we
collect from this session in a public white paper?

This session should last between 30—-45 minutes.

Do you have any questions for me before we start?

Background
I'd like to start by learning a little bit about you and your work.

1. Can you tell me a little bit about your use of the Web. Which websites do
you use on a regular basis, and how would you characterize the amount of
time you spend online doing work?

2. Do you have any experience doing archival research? If so, what was that
like? Have you ever looked at or used archived websites for research before?
If so, what was your experience like?

3. First impressions of the Archive-It site: Take a minute to look at this page
and tell me what impression you get from it: what you think a person might
be able to do on this site, and if anything strikes you about it. Just explore
the page and tell me what you’re noticing even if it seems like it would be
obvious to anybody.

Tasks/Questions
I’'d now like to ask some questions about finding material on the site:

1. A question to make them check a specific date:

a. Swat: Can you find the Swarthmore College homepage in March 2011?

b. Temple: Can you find the City Parks Association website in June 2013?

c. Princeton: Can you find the Princeton University History department
site from 2016?

d. Delaware: Can you find (former) Governor Markell’s homepage from
August 2012?

e. Frick: Can you find the Museum of Modern Art website from May 2015?

f. Ivy Plus: Can you find Evan Ziporyn’s website from October 2015?

2. A question to see if they realize there are other dates in general Internet
Archive not in our Archive-It:

Swat: What did the Swarthmore homepage look like in 1997?

Temple: What did the AIDS Library website look like in 2000?

Princeton: What did the Princeton homepage look like in 20007?

Delaware: What did the Town of Magnolia’s website look like in 2003?

Frick: What did the Brooklyn Museum homepage look like in 2002?

f. Ivy Plus: What did Evan Ziporyn’s website look like in 2006?

P AN T

3. A question to see if they can identify a group of related websites (same cre-
ator, participant theme, etc.):
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a. Swat: How many websites are based in Swarthmore, PA?

b. Temple: Can you find the websites related to Mount Airy?

c. Princeton: Can you locate all of the Political Science department’s
archived websites?

d. Delaware: Can you locate websites related to DelDOT?
e. Frick: Can you locate websites of New York City art galleries?
f.  Ivy Plus: Can you find websites related to Hurricane Sandy?
4. A question to see if they can find a video:
a. Swat: Can you find and watch a video from War News Radio?
b. Temple: Can you find and watch a video from the Fellowship Farm?
c. Delaware: Can you find and watch a video from Delaware State Courts?
d. Princeton: Can you find a watch a video of a Triangle Club performance?
e. Frick: Can you find and watch a video about the Lenoble Pediment
Clock?
f. Ivy Plus: Can you find and watch a video from Thea Musgrave?
5. Do you have any other comments or questions?
Conclusion

That’s the end of the tasks. Based on your experience in this session, I want

to get your overall impression of the site. On a scale of 1-10, how would you

rate the site in terms of its user-friendliness? Are there any changes you would
recommend to improve the site?

Before you go, do you have any comments or questions about the site?
Thanks for coming in today!
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