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Background

Indiana University (IU) and Northwestern University (NU) Libraries embarked on a
collaborative project in 2011 to develop Avalon Media System, aimed at making it easier for
libraries and archives to provide long-term online access to audio and video collections for use
by a primarily academic audience. Avalon Media System is an open-source system, based on
the Samvera repository software development framework, which libraries and archives can use
to curate and describe media objects, create collections of similar material, and provide online
access for learning and research. With funding from grants from both the Andrew W. Mellon
Foundation (2014-2018) and the Institute of Museum and Library Services (2010-2015 and
2017-2019), and advice and support from additional partner institutions, IU and NU have
successfully collaborated to release six major versions of Avalon since the development project
began in October 2011.

One of the major motivations for the Avalon project has been to support the needs of
humanities researchers for access to and use of time-based media from library and archival
collections. One specific goal of Avalon’s Mellon Foundation grant has been to assess scholarly
needs through user research at both IU and NU using a multi-method approach, primarily
ethnographic in character. The focus of this user research was to uncover issues users have
trying to use streaming media within their research projects and to look at the technology they
employ and how it helps and/or hinder their research processes, leading to recommendations
for improvements to both Avalon and to the broader array of audiovisual access software
aimed at researcher use. This report outlines the literature review, study methodology, results,
recommendations, and conclusions from this assessment of scholarly needs.

Introduction

Academic libraries have experienced significant change over the past couple of decades.
As the amount of available information has grown, it has simultaneously migrated into the
digital sphere, and libraries have been forced to confront a turning point in their lifespan. They
can either “muddle through” difficult years of increased expenses and reduced budgets, or they
can be transformed to “serve the mission of the higher education institution, rather than a
specific job description” (Brewer et al. 2004). Likewise, Avalon aims to be a service of the
transformed library, not only providing access to digital collections but also enabling academic
research and the creation of knowledge.

However, digital time-based media presents different challenges than
traditional text- or paper-based documents (Moghaddam 2010), and much less is known about
the ways researchers access audiovisual material. What kinds of tools do researchers use when
working with audio and video? Where do they discover and locate media objects, and how are



those objects incorporated into published research? These are the kinds of questions that the
current study aims to answer, and gathering this data is essential for the future of Avalon
and other audiovisual access systems.

Most commercial software development has shifted from a systems-centered approach
to a user-centered approach. By examining the context in which users operate and their
information-seeking behaviors, developers can avoid feature creep—the addition of
unnecessary, unwanted, or unused features—and design systems more tailored to the needs of
their users. In the sphere of higher education, the principles of user experience have been
adopted much more slowly, and are typically limited to the improvement of interfaces and
websites (Bell 2014). If the goal of Avalon is to serve the mission of higher education as an
access solution, then we must understand our users, their information-seeking behaviors, their
attitudes toward technology, and the tools they already use. We must find ways to bring Avalon
to our users where they operate, rather than hoping they will come to us.

The purpose of this User Needs Assessment was to study the information-seeking
behaviors of individuals involved in academic research, primarily with respect to time-based
audiovisual material. Despite the vast holdings of many academic repositories, providing
reliable access to materials continues to be a challenge. Audiovisual objects often require
specific technologies for playback, many of which are succumbing to degradation and
obsolescence. Digitization helps combat these issues, but if the method of retrieval is not
aligned with the information-seeking behaviors of researchers, then the challenge of access has
not been sufficiently answered. Therefore, the User Needs Assessment aimed to understand
and identify the methods and tools that researchers use to discover material, organize
information, edit or annotate time-based media, and collate their findings. Our data
was gathered with a variety of contextual inquiry methodologies, including in-person
interviews, observations of researchers’ work habits, and a user-submitted diary study. The
analysis of the data is intended to inform future improvements for the Avalon Media System
and related systems, but also to lay the groundwork for audiovisual access in the broader
community of academic repositories.

Literature Review

A review of the relevant literature found that the majority of existing articles centered
on information-seeking behaviors related to textual documents, accessed both physically and
digitally, but a few recent articles investigated behaviors specifically associated
with digital video libraries. In total, the literature uncovered commonalities in researchers’
workflows and used the findings to develop and test video libraries and visual information-
seeking interfaces.

Barrett (2005) posited that graduate students in the humanities embraced electronic
information technologies but struggled to find available primary sources online;
instead, they needed to visit archives and repositories personally to locate books, original
manuscripts, physical artifacts, and some audiovisual recordings. Within the humanities and
social sciences, Ge (2010) examined researchers’ workflows and the types of electronic
information technology used by researchers, including email, listservs, websites, file-transfer
protocol, online catalogs, e-journals, databases, and web portals. Ge compared the results of
the study to a behavioral model and found that researchers’ behaviors when using electronic
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information technology matched very closely to the model’s six characteristics: starting,
chaining, browsing, differentiating, monitoring, and extracting. Falciani-White (2012), studying
undergraduates, graduate students, and faculty, highlighted the importance of convenience in
choosing and using electronic information technologies, and described the widespread practice
of satisficing (searching for just enough to cover a topic satisfactorily as opposed to covering it
exhaustively) as a method to handle information overload. Falciani-White (2016) also
emphasized how the concept of “research” is not limited solely to the seeking of information,
but that research is informed by social, environmental, and information-seeking inputs, and
generates social, organizational, and dissemination-based outputs; in other words, a
researcher’s working context and environment are equally integral to their research as are the
ways they search for resources.

Many articles have studied the efficiency of search, video digital libraries, and visual
information-seeking interfaces from a usability perspective. Christel (2008) challenged the use
of visual storyboards as video surrogates, stating that while storyboards work well when
searching for images (trees, vehicles, etc.), they are inadequate when searching for ideas,
representations, or relationships. The study proposed several alternative graphical interfaces
for searching geographically, temporally, or relationally (clusters and hierarchies). Albertson
(2010) noted that a user’s familiarity with a given subject affects their information-seeking
behaviors and their success/failure with retrieval, particularly pertinent considering that video
digital libraries are frequently specialized. Wildemuth and Marchionini (2010) analyzed the
search tactics that users employ when searching for video as opposed to textual documents
and noted that users transitioned from searching to displaying and browsing results quickly and
frequently. Albertson (2015a and 2015b) provided an extensive overview of visual information-
seeking research and formulated a conceptual framework for the future design of video digital
libraries. The author also acknowledged that much of the existing research focused
on specialized collections and their interfaces, and therefore user-centered evaluations will be
the next logical step in digital video library research.

Methodology

This study adopted contextual inquiry methodology for gathering data from researchers
in higher education. A contextual inquiry was appropriate as it centered on researchers’
information-seeking behaviors within their work environments independent of any pre-
determined electronic information system. The study collected quantitative data from the
researchers such as access methods, media formats, and software tools used, as well as
qualitative data including attitudes toward technology and information-seeking behaviors.

The contextual inquiry was comprised of three components: interviews with
researchers, observations of researchers at work, and diary studies recorded by
researchers. Each researcher was interviewed three times and observed twice. In each case,
the meeting location was always their usual or preferred work environment, such as a home or
work office. The initial interview discussed their unique background as a scholar: their current
position, work history, prior projects and research, teaching obligations, etc. Subsequent
interviews alternated with observations, allowing for follow-up questions to behaviors and
actions observed. Because the researchers came from diverse backgrounds, no formal outline
was used, but the interactions operated under two guiding assumptions: 1) researchers
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used audiovisual access tools other than Avalon instances, and 2) researchers approached
audiovisual media objects differently than textual documents.

The diary study, which lasted no longer than twelve weeks, required the researchers to
record their interactions with audiovisual media objects each week. Researchers had freedom
to record their interactions in any format, but were provided with a prompt (see Figure 1) that
suggested types of information. Users were encouraged to leave positive and negative
feedback about the software tools or media they used.

Each entry inthe diaryshould record essentialdata aboutyour media interactions, including:

] Date
« Nedia used:
o Title

o Type [spoken word, musicvideo)

o Format (cassette, digital file)

o Item location (public or academic library collection, YouTube)
* Location used (office, library computer, viewing lah)

Along with these discrete types of data, each entry should also record some qualitative data, such as:

* How isthe media being played or viewed? For example, are you skipping between specific sections orisit
being played front-to-back? Isthe entire cbject useful oronly a 10-second segment?

¢ What kind of tools are utilized? Are you using any media players, software editors, cloud-hased tools, or
analogdevices? If notes are being taken, how and where arethey recorded?

*  Where there any personal reactions toyour media interaction? Did a specific tool's functionality enhance
or impede your research? Were any workarounds necessary duringthe process?

When recordingthis information, you may be as brief or as descriptive as youwish, but please includeany and

all information that may be pertinent for the media you are using.

Figure 1. Diary prompt

The participants consisted of sixteen researchers within the humanities,
geographically split between Indiana University and Northwestern University. Their
diverse academic backgrounds provided a wide range of disciplines, including media studies,
film studies, American studies, Jewish studies, Asian-American studies, Spanish and Portuguese
languages, musicology, folklore and ethnomusicology, music theory, guitar performance, and
history. The participants were a mix of university faculty and doctoral students, most of whom
had dual responsibilities of research and teaching. Each participant was invited to partake in the
study based on their academic discipline and estimated involvement with audiovisual material;
the selection process aimed at fostering a set of participants that would provide rich and
valuable data regarding audiovisual media usage.

Although encouraged, participants were not required to complete all components of the
contextual inquiry. A number of participants were unable to complete the entirety of the diary
study, but had participated in all the interviews and observations, whereas other participants
only took part in a few select components. Each participant was compensated for his or her



time and effort relative to the amount of the study completed. Table 1 displays the total
amount of data gathered from each of the sixteen participants (P).

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 (P11 |P12 (P13 |P14 |P15 [P16
Interviews 3 3 3 3 3 3 3 1 3 1
Observations 1 1 1 2 2 2 1 2 2 2 2 1 1 2 2
Diary Entries 1 12 12 9 12 12 5 8 1 12

Table 1. Data gathered per participant

Each component of the contextual inquiry returned different kinds of information. The
diary studies, which tracked media interactions across a timespan, provided data regarding the
most common tools and media objects for each participant. The observations allowed the
researchers to demonstrate their information-seeking behaviors and the unique ways they used
tools and media. Lastly, the interviews elicited attitudes toward technology, positive and
negative feelings about software tools, background information, and introspective comments
about specific behaviors and actions.

Data related to access methods, media formats, and software tools was analyzed
guantitatively to determine which items were shared among researchers and how common
those values were across the total pool of participants. Because the data gathered from the
contextual inquiry was naturally subjective, interpretive judgments were necessary. For
example, an item was indicated as used when it was deemed integral to the researcher’s
workflow; items mentioned casually by a researcher or items that a researcher was just
beginning to adopt were ignored. Additionally, different software tools were used for identical
purposes and identical software tools were used for different purposes. Effort was spent in
these cases to indicate the function of the tool, not the tool itself. Lastly, the entries from the
researchers’ diary studies varied widely and frequency of use for a given tool or media format
was difficult to determine accurately; therefore, a frequency-based analysis was
avoided. Examined qualitatively, researchers’ attitudes toward technology and their
information-seeking behaviors resulted in emergent themes common among the researchers.
These themes typically came from points of interest during the interviews and
observations where further inquiry or discussion might prove valuable.

Results

Access and Reference

Many of the researchers used well-known video sharing sites for exploration and
discovery of audiovisual materials. YouTube was the most common platform across the entire
study; 14 of the 16 participants used YouTube as an integral part of their workflow.
Researchers mentioned YouTube’s breadth of material and related videos as positive assets,
enabling the pursuit of a given topic as far as desired, to which one researcher likened
to “bibliography-hopping.” The quality and provenance of videos on YouTube was only a
significant issue for one researcher, who mistrusted YouTube videos as primary sources unless
hosted by a trustworthy provider like the Library of Congress. Other video-sharing sites, like



Vimeo or DailyMotion, were less popular (4 of 16 participants), and were never used instead of
YouTube, but rather as backups when material couldn’t be found otherwise.

Commercial subscription-based video services, like Netflix, Amazon, or Hulu, were used
by 6 of the 16 researchers, most of whom came from a discipline involving film studies. When
using these services, researchers were frequently looking for established items, like full versions
of established movies and episodes of television shows, as opposed to clips of material or
independent productions. These services were much less useful for exploration and discovery;
one researcher complained about Netflix’s poor search interface, but also excused it because
the service had far fewer items in its collection than YouTube.

Video services accessed through an institutional subscription, like Alexander Street
Press, Films on Demand, Kanopy, and Swank, were used very infrequently (3 of 16), and
researchers had few positive interactions with these services, citing slow and difficult
interfaces. One researcher recalled assigning her students a film through Swank; the access
process took no less than eight steps to complete authorization, only for the students to find
that the film was no longer available through the service. In response, the researcher had been
directing her students to Putlocker, a site known for copyright infringement and for exposing
users to malware. Other researchers, looking for otherwise inaccessible items, resorted to peer-
to-peer file-sharing programs (3 of 16). These researchers acknowledged the practice as
guestionably legal, but simultaneously argued that it was necessary for their research or that
the items available through traditional services were unnecessarily restricted.

Audio-only subscription-based services were used by only 4 of the 16 researchers. The
researchers used services like Apple Music, Pandora, or Spotify to find high-quality recordings
as opposed to the amateur or unfinished recordings often heard on YouTube. In
these cases, the researchers had finished exploration and were looking for specific recordings
to reference in their research. When researchers did use these services, it was solely
for music; use of spoken word, audiobooks, etc., was not observed amongst the participants.

Beyond digital resources, researchers obtained and used physical media objects such as
DVDs, VHS tapes, and audio CDs. 8 of the 16 researchers interacted with physical media objects,
and most of these researchers preferred to own personal copies of objects when possible; at
least two of the researchers had massive personal collections of DVDs and VHS tapes. DVDs
were mostly viewed using desktop computers and laptops with disc drives, but one participant
visited the campus library to use a screening room with a DVD player when her home DVD
player was not functioning properly. 3 of the 16 researchers obtained physical media objects
through inter-library loan, but this occurred infrequently and as a last resort for hard-to-find
objects.

Researchers did not have a preferred method for citing any of the above types of media
objects, nor did they specifically mention adhering to a style guide for publication. One of the
researchers was unsure how to cite a YouTube video, as he could not recall
having cited one before in a published article. However, citing and including still images in
articles was a common practice, and did not appear to present any major challenges to any of
the researchers. One researcher (also an editor for a scholarly journal) described the process of
submitting images for publication as easy to follow; he frequently included still images or
reprints of media ephemera in published articles. Most researchers preferred not to use
citation software like EndNote or Zotero to collect and organize their research materials.
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Instead, they took notes and recorded timestamps of media objects using plain text
files, Microsoft Word files, or using pen-and-paper tools.

Media Formats

Researchers preferred to use digital audiovisual files when interacting with media. 14 of
the 16 participants regularly used digital video files, stored on personal computers, external
hard drives, or in the cloud, as opposed to streamed video (11 of 16) or DVDs (8 of 16). The
researchers were highly motivated to obtain and store local copies of audiovisual media
objects, citing degradation of physical formats, poor Internet streaming quality, and unreliable
audiovisual services as potential dangers to their research. While YouTube, as an access
method (but essentially a streaming service), was used by 14 researchers, only 11 were
observed using streamed media—the preference for digital files among 3 of the
researchers was so strong that they utilized browser plugins to download videos from YouTube
without watching videos on the site itself.

When viewing DVDs, researchers frequently used computers with built-in disc
drives; only 4 of the 16 researchers still owned a dedicated DVD player, but they were often
passed over in favor of more convenient playback software. Opting for digital files, 3 of the
researchers used ripping software to digitize their DVDs, and 1 of those users obtained DVDs
only long enough to rip them.

Software

Capturing still shots from movies or videos was a common activity. 7 researchers
frequently captured stills with functions like Snipping Tool, Grab for Mac, the “print screen”
function, or playback/editing software like VLC, QuickTime Pro, or iMovie. The stills were
included into scholarly articles, dissertations, and presentations for conferences and
classes. For capturing video, 6 researchers used tools like ClipGrab or browser plugins
to obtain online videos from YouTube, Facebook, Vimeo, etc.

Editing video and images was less common, but still occurred with regularity. 4
researchers used video editing software like Adobe Premiere, iMovie, QuickTime Pro,
or VideoPad to create short clips for presentations and teaching. One researcher used these
tools to create video compilations for a side-by-side comparison. Image editing, using tools like
Adobe Photoshop, Microsoft Paint, or Windows Photo editor (3 of 16 researchers), primarily
involved cropping stills, but one researcher increased contrast and visibility of historical
photos using Photoshop.

Many of the researchers used software to play back digital files. 4 researchers were
observed using a default application for viewing (Windows Media Player, Windows Movies
and TV, QuickTime Player), and these participants indicated no preference for playback
software. However, other researchers preferred different media players, like QuickTime Pro (4
of 16) or VLC (4 of 16). These researchers had specific reasons for their preferences, such as
VLC’s capability to play many different formats, or QuickTime and VLC’s internal functions for
generating still images. 5 researchers used iTunes to store and listen to digital audio files, but
several of them disliked the software, citing its organizational structure, small scrubber, or
bland display as problematic.



Three of the researchers (primarily from the music-related disciplines) used Audacity to
edit digital audio files either by speeding up/slowing down music or by rearranging
compositions; 1 of these participants used Logic Express for more complicated editing tasks.
Only 1 researcher out of 16 was observed using a music notation software (Sibelius).

Discussion

Migration to Digital

Among the participants, there was a widespread migration underway from physical
workflows and artifacts to digital. Many of the participants owned physical media such
as cassette tapes, CDs, DVDs, etc., but no longer used them; media interactions occurred far
more frequently with streaming services and digital files. Those who watched DVDs viewed
them using digital players like VLC or QuickTime instead of a dedicated DVD player, while others
ripped the contents of DVDs into digital files for more convenient use. One user recollected that
he often visited the campus library and other off-campus repositories in the past but needed to
do so less every year. Other researchers’ workflows were entirely digital, foregoing any kind of
regular interaction with physical media, and collecting and organizing notes digitally. Several
researchers saw the amount and discoverability of online information as requiring more work
than in other eras, but ultimately as a positive benefit to their research.

Note-Taking and Analysis
Researchers analyzed and annotated media objects using a variety of methods. Many
researchers used pen-and-paper tools while viewing videos to write notes, record time codes,
and create reminders. Notes most often captured pertinent information for an analysis (e.g.
remarks about content, video composition, camera effects, etc.) and time code information
to create links between the notes and specific scenes. During analyses, researchers wrote
themselves reminders about other sources, potential topics, or errant thoughts; these
reminders, to be referenced later, allowed researchers to remain focused on their task.
While many researchers used pen-and-paper tools, other researchers used digital office and
note-taking software like Microsoft Word, Microsoft OneNote, Scrivener, Evernote, and
Microsoft PowerPoint for the same purpose. Software tools also enabled researchers to record
and embed additional types of information, such as linked web addresses, images, or videos.
As an alternative way of taking notes when analyzing media objects, researchers
captured still images and created video clips. Representative frames from videos
were captured as images for later use; an image would be stored with other digital notes and
used for reference or for inclusion in an article. This behavior occurred frequently with
researchers studying visual subjects like dance or film history. Using images for reference
allowed researchers to divide a resource into manageable bits of information, as the
images reminded them of their thought processes during analysis. When capturing an image for
an article, the researchers took additional care selecting the exact scene, using a digital
scrubber to navigate from frame to frame. One researcher commented that images were
integral for supporting her arguments in writing, as they provided readers necessary visual
examples. Researchers had multiple methods for capturing images, but
they frequently gravitated toward internal screenshot functions of playback software. When



capturing images, page elements or cursors activating challenged those who used tools like
Grab, Snipping Tool, or the “Print Screen” function. In contrast, VLC and QuickTime users
generally liked the ease of functions available within these applications that allowed for image
capture. Some users found that it was more convenient to use physical media since derivative
content could be created from it, such as a DVD in VLC vs. a screen capture from a streaming
site.

Video editing and annotation was less common among the participants,
but several participants mentioned the difficulty of accessing legally available digital
video files. While some researchers obtained videos using browser plugins to download online
videos, ripping programs to create digital files from physical sources, or peer-to-peer file
sharing, most researchers were accessing videos remotely through streamed services, and were
thus limited to capturing screenshots. However, it is unknown if increased access to digital
video files would have resulted in increased video editing.

Many participant cited context switching as a central problem in the research process,
noting that it was difficult or cumbersome to move back and forth between a media playback
within web browser and their notes, whether those taken down digitally or with pen and paper.
This made workstations which included very large monitors or multiple monitor setups
appealing to a wide body of participants.

Navigation within media files was a common task across all participants. Most
frequently used was navigation on a media player with a mouse, although some usage of
keyboard shortcuts was noted Frequent actions included pausing and skipping backward,
returning to specific time points of interest, and scrubbing through media to find points of
interest within the duration of the item.

Distrust of Access Services and Cloud Storage Options

Despite frequent use of video access services like YouTube, Hulu, or Swank, researchers
expressed distrust for online services based on previous interactions. Many researchers
experienced inconsistent access to media resources due to issues including discontinued
service, removal of a resource, or poor connections resulting in low quality playback. For
scholars attempting to reference or cite videos, or for instructors assigning films to their
students, inconsistent access was a significant issue and caused researchers to pursue other
options or forego certain media objects. Additionally, the distrust played a key role in
researchers’ preference to obtain local copies of media files whenever possible.

The distrust for access services was very similar to some of the researchers’ distrust of
cloud-based storage like Dropbox, Google Drive, or Box. Several researchers were hesitant to
store information in the cloud, fearing loss of data, syncing issues, and online-only access.
Others disliked the collaborative functions of these services, citing instances of other users
deleting content or problems with simultaneous editing. In response, researchers would often
store information on local computers or external hard drives, despite the increased (but
possibly unknown by the researchers) danger of system failure. However, researchers
who experienced system failure of local devices in the past were more willing to embrace
cloud-storage services, but the transferal of items between locations or between users was
the most common use of cloud-storage services, not data storage.



Silos of Information

Independent and unintegrated information management systems was a common
problem for all participants. This problem manifested itself in two main areas: management
of information, and access to media resources.

Researchers stored information generated in the course of their research using a wide
range of tools and formats, taking notes and annotations using pen/paper, digital text
documents, and software programs like Scrivener and OneNote. Annotations for video analysis
occurred by hand, in documents, or by directly annotating the video using software like iMovie.
Digital files were stored in local directories on computers, on external hard drives, or in cloud
storage services like Dropbox or Google Drive. Paper documents were managed using file
folders and banker’s boxes but were sometimes scanned or typed to create digital copies. Many
researchers lamented their system of organization but acknowledged that the system
was sufficient for their needs; in any case, they lacked time to migrate information to a central
repository, and those who attempted migration always used up their available storage space.

Access to media resources in different repositories posed similar challenges. The
difficulty of finding specific films and videos in multiple disconnected repositories frustrated
researchers. One researcher spoke specifically about his desire for greater interoperability
between repositories, so that users would not need to repeat searches across multiple datasets
or learn how to use new interfaces. Others remarked on the challenge of managing account
information (e.g. username and password) for similar but different services. Researchers
viewed greater interoperability between repositories as a positive direction.

Richness of metadata was also mentioned. YouTube as a resource was often used, but
many found the available information lacking. While Avalon offers the possibility for rich
metadata within a record, also of important is the use of metadata for research tasks.

Recommendations

The contextual inquiry’s goal was to understand researcher's information-seeking
behaviors, their attitudes toward technology, and the tools and methods used in their
workflows. This data was intended for the dual purposes of evaluating Avalon’s capability to
meet the needs of researchers and to recommend improvements to audiovisual access
software. By understanding users and their environment, developers can shape software to
meet users’ needs and more closely resemble tools already in use. Based on the data gathered,
the following recommendations are made for features that, if present, would meet researcher
needs.

Interaction with Media

Throughout the contextual inquiry, researchers rarely viewed or listened
to media passively from start to finish; instead, they frequently scrubbed back and forth,
looking for specific frames or shots useful for research and reference. Researchers also
downloaded personal copies whenever possible, either for local storage, for editing, or for
combining into video compilations. The contextual inquiry revealed that researchers were
frequently satisfied when these types of interactive features were internal to software (e.g.
VLC's screen capture function). Other researchers investigated comment sections of video-
sharing sites and expressed desire for more avenues of communication with other users about
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media resources. To best meet researcher needs, audiovisual access software should allow
users to interact with media items on multiple levels.

Avalon currently allows users to group media items into public/private playlists and add
user-labeled markers (individual time points) to the timelines of individual media files for
reference and easy navigation. Avalon’s media player can also magnify the track scrubber,
enabling granular scrubbing in media objects with long durations. Future improvements to
Avalon might include increased features for capturing still images, clips or access copies,
annotating media items with personal notes, and leaving public comments and communicating
with other users about a media object.

One of the most common activities among the researchers working with time-based
materials was the noting of specific points and spans of time. Participants often took actions
such as re-watching certain sections of a work multiple times, navigating to
arbitrary timepoints, and keeping a running list of timepoints at which they wanted to note
something of importance. They often did this by writing down specific time codes, either on
paper or in an electronic document, depending on their workflow. A way for them to easily do
this from within a player page would be an improvement for many of them that would reduce
context switching between media and note taking.

Many of the researchers in the study mentioned that they needed to be able to see the
time slider/rail and time code at all times. Most players hide this information in order to fully
display the image, as these player elements often partially obscure content. But having them be
always available would be helpful to researchers watching while also frequently needing to
note time information.

A primary questions some researchers raised while beginning to work with a piece of
media was “is there content of interest here?” This was especially important to those that
browsed through large volumes of media to find particular information within the whole. To
that end, they championed the ability to have previews of the content. Getting a quick visual
preview of images from a video is a feature available within sites like YouTube and Alexander
Street Press, and researchers reported it as a large help when looking through media. Many
often need to go through large volumes of content in order to find and make connections, find
specific actors or locations within a piece of media, find relevant portions of a lengthy
lecture, etc. One participant mentioned viewing a film in Kanopy, while using at the same time
a low quality YouTube version of the same film just to navigate the film in a useful
way. Observation showed that researchers found improved navigation worth decrease in
quality for other aspects of media delivery and presentation services and sites.

Exploration and Discovery

The participants spent as much time exploring unfamiliar resources and tracing
connections during their research activities as they did studying known resources. Many of the
researchers used Google as the first point of access when starting discovery of a new
topic. Related videos and recommended resources of video-sharing or streaming sites were
frequently used, as researchers found the connected resources to be highly valuable. Because
the researchers did not often know what to look for during numerous stages of their research,
discoverability of media from within search engines and online repositories was important for
success. To this end, audiovisual access software should encourage exploration and
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discoverability of resources as much as is possible in addition to well-defined
descriptive metadata, and should be easily indexed by search engines.

Avalon’s content is Google-searchable, allowing for quick access from the web.
Additionally, Avalon has an internal search function, and provides faceting browsing enabled by
Blacklight, an open-source discovery framework used by many institutions and repositories.
Future improvements to Avalon should include enhanced search capabilities and hyperlinked
metadata fields. By creating hyperlinked metadata, users would be able to select a metadata
value from a media object and receive queried search results or faceted browsing results based
on that value; these types of results would provide connected or related resources useful for
exploration.

Integration and Interoperability

Researchers spent significant amounts of time exploring and searching different
repositories providing similar services, many of which were managed by the same parent
organization. The researchers rarely knew if they had viewed comprehensive results for a
given repository and lacked an effective method for searching all repositories simultaneously.
Several of the researchers also remarked that managing account and login information for
multiple services was highly burdensome and counterintuitive. To improve the ease of use and
to enable comprehensive research, audiovisual access software should provide methods of
integration between repositories and strive for complete interoperability in the future.

With regard to data interchange between access software and popular software used
for annotation and notetaking, notes or annotations recorded within an application like Avalon
should be able to be made available for export or download. Exported data should be in a
common, well-supported format such as Word, RTF, or CSV, enabling researchers to easily
import into their preferred software platform. Allowing for common annotation actions such as
noting time points and writing textual notes for time points and ranges would reduce context
switching while also allowing researchers to retain their notes in a standard workflow.

Avalon is designed to meet the access needs of growing audiovisual repositories,
especially those maintained by academic institutions. For instance, the Avalon instance at
Indiana University, Media Collections Online (MCO), can directly import bibliographic data from
the Indiana University Library Catalog (IUCAT). IUCAT records can also link directly to media
objects in MCO using permanent URLs. The structure of Avalon also allows for hierarchical
groupings of administrative units, acting as a central repository with a shared interface for
multiple smaller audiovisual repositories and archives.

Learning Management Systems (LMS) such as Canvas, Blackboard, and Sakai can
integrate with the Avalon Media System. By utilizing the Learning Tool Interoperability (LTI)
standard, an LMS can deliver course-specific Avalon content to its users without requiring
separate methods of authorization. Future versions of Avalon will also promote interoperability
with other institutions using the International Image Interoperability Framework (llIF). Other
repositories will be able to share metadata and develop interoperable applications using IlIF
manifests for moving images. Other improvements to Avalon and audiovisual access software
could include capabilities for metadata harvesting by making resource metadata available
through the Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH). By adopting
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standardized practices such as IlIF and OAI-PMH, access software could handle robust datasets
from multiple repositories to provide users with more comprehensive results.

Conclusion

The User Needs Assessment investigated the information-seeking behaviors of
researchers in higher education, their attitudes toward audiovisual technology, and the tools
and methods integral to their research. The gathered data found that researchers spent
significant amounts of time exploring, discovering, and collecting new resources, capturing still
images and clips for research and reference, and scanning/skimming through audiovisual media
objects. While not opposed or resistant to technology, researchers generally felt distrust for
online services, citing problems with unsafe storage options or discontinued access to media
objects. However, most of the researchers had migrated to digital environments
and workflows, choosing to eschew traditional analog materials for the convenience and
possibilities offered by digital materials.

These observations led to three major recommendations for future development of
audiovisual access software. Firstly, access software should allow for greater interaction with
media objects, including internal functions for capturing still images and clips, annotating and
commenting on resources, and downloading access copies for local use and editing. Secondly,
access software should encourage exploration and discovery through Google-searchable
content, related resources, and recommendations. Thirdly, access software should strive
for interoperability by reusing login methods, promoting content migration, and integrating
search with other repositories. By guiding development according to these principles,
audiovisual access software may better serve the aim of researchers.
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