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Abstract

Digital library services often have diverse user bases, yet most us-
ability studies have focused on white-collar users with better access
to technology and training. This research thematically analyzes
the transcripts of 56 blue-collar and 30 white-collar participants
(N = 86) to identify problems (i.e., pain points) using two digital
library systems for which the blue-collar participants were gener-
ally unsuccessful; the white-collar participants were all successful.
Moderators played a much larger role in the blue-collar sessions,
speaking 84.35% of the total words spoken, compared to 58.52%
in the white-collar sessions. Our findings indicate that blue-collar
participants encountered several usability issues, were hesitant to
explore the system, and primarily expressed pain points related
to their own experiences. In turn, white-collar participants had
fewer usability issues, were willing to experiment by ‘just clicking’,
and most pain points focused on the system. Blue-collar workers
were also less able to articulate their usability issues. Findings
highlight digital divide concerns in information access and the use
of digital library services; we offer theoretical and practical recom-
mendations to improve these services and for research with diverse
occupational user groups.
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1 Introduction

Libraries provide digital services, such as websites and apps, to
deliver information and other services to an often heterogeneous
user base. These digital services can contain information resources,
including searching, borrowing, reading, or interacting with digital
content. These digital library services (DLSs) [14] are typically
offered by libraries, government agencies, or research institutes,
among others. These DLSs [14] should be usable for a range of
users, as access is often central to the mission of libraries and other
organizations. However, if the DLSs are confusing [19], users may
avoid them despite the valuable content offered [43].

A notable gap in research exists: usability challenges faced
by workers outside traditional white-collar (WC) professions re-
main largely unexplored. User-centered design (UCD) research in
human-computer interaction (HCI) has historically centered on
students [73, 74], faculty, professionals, and other ‘WC’ workers
[6, 25, 53, 61]-groups who most likely have digital experience and
access to technology and training. Due to being less represented in
UCD research, far less is known about the user experience (UX) of
blue-collar (BC) workers in digital information environments [25].
BC workers, who often have jobs in manual labor or service indus-
tries, may have different levels of digital literacy, access challenges,
and unique needs compared to WC segments. BC workers are indi-
viduals employed in manual labor or service-oriented roles. WC
workers, by contrast, typically occupy office-based or professional
roles that involve regular computer use and greater exposure to
digital technologies.

These differences could translate into distinct usability challenges
when navigating DLSs. Although WC users also face usability is-
sues [43], there is a pressing need for more research in the HCI field
on the BC population [25]. This research partially addresses this
need by examining how BC and WC users experience the DLSs of
a national library, specifically a website and native app, two com-
mon digital information services [14, 23, 61] of many information-
providing organizations. Comparing pain points (i.e., challenges
or problems related to system use [59]) can inform the design of
more inclusive DLSs, ensuring these services are usable for diverse
occupational groups, including marginalized and underserved com-
munities. Drawing on the lack of prior work in the usability of
DLSs among non-WC users, we formulate the following research
questions (RQs) to guide our study:

RQ1: What usability pain points do blue-collar users encounter
when using digital library services?
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Table 1: Definitions and examples of key constructs used in the study: pain points. Pain points are system or user-related
subtypes, illustrating usability challenges from the system itself or users’ skills, expectations, or contexts.

Construct Definition

Examples

Pain Points

a specific source of frustration users encounter when interacting with a digital

library system that hinders task completion, satisfaction, or continued use

System-related

User-related

a usability issue inherent within the digital library system that directly
impedes the user’s ability to accomplish the user’s goals

a difficulty stemming from the user’s skills, expectations, or context that affects limited digital literacy, unfamiliarity
how effectively a user can engage with the digital library system

poor navigation, confusing
terminology, broken features

with terminology

RQ2: How do the usability pain points of blue-collar users compare
to those of white-collar users?

These RQs address underexplored factors in digital access via
qualitative analysis by focusing on the usability pain points of these
two distinct occupational groups—BC and WC workers. Qualitative
analysis allows for an in-depth understanding of user behavior (UB),
identifying usability issues and contextual factors that quantitative
measures may overlook [1, 5, 22, 60]. In line with our qualitative
approach, we use the phrase UB to refer to the observable actions,
strategies, and responses that participants exhibited while interact-
ing with the DLSs. Our findings inform the design of more inclusive
DLSs that accommodate the needs of BC users and contribute to the
scholarly investigation of providing equitable digital spaces. For
our research, pain points can be of two types: (1) system-related
and (2) user-related, as presented in Table 1.

2 Literature Review

Usability pain points are a specific source of frustration users en-
counter when interacting with a digital library system that hinders
task completion, satisfaction, or continued use. A pain point indi-
cates a breakdown in the UX and often signifies problems in system
design or task flow for a user segment, so identifying pain points
can help designers improve usability by targeting areas where these
users struggle most. Identifying pain points can enhance the us-
ability of DLSs, especially for underserved users such as those from
BC occupations.

Usability is critical to the adoption and effective use of these plat-
forms, as it often hinges on good interface design and the simplicity
of the system’s components [34]. However, many DLSs integrate
multiple features [47]; the resulting complexity of these services
is a barrier to otherwise valuable content [3], leading some users
to avoid these systems altogether [43]. Prior research on user pain
points in DLSs highlights several recurring themes, though much
of this user research has focused on WC user segments [36, 46, 58],
with limited attention to BC users [26, 50]. Studies find DLSs are
often perceived as hard to use due to non-intuitive navigation and
inconsistent design across resources [24]. For example, Thong et
al. [65] found that perceived ease of use is a key factor in adop-
tion, especially for users with lower technical experience. White
et al. [70] showed that novice users often feel overwhelmed by
technical jargon and unclear pathways for finding materials. Panda
and Kaur emphasized the potential of integrating technology to
present knowledge in engaging and accessible formats [51]. These
and other studies show user pain points as they struggle to locate

and complete basic tasks due to poor information architecture and
displays. These usability challenges [49] are central to the HCI do-
main [20, 39], seeking to design inclusive systems for underserved
populations [55, 56, 62, 68].

Users with lower digital literacy, often non-WC users, can have
difficulty forming effective search queries, interpreting results, or re-
fining searches. Marchionini [42] highlighted the cognitive load of
information interfaces and noted that less experienced users quickly
become frustrated and abandon tasks. Different user groups can
also have markedly different experiences with the same system
interface. Kous et al. [35] reported on an evaluation of a library
website with diverse user segments—including college students,
working adults, seniors, and researchers—and found significant dif-
ferences among these groups [35]. In some of the limited BC studies,
Chatman [12] found that custodial workers had clear information
needs but engaged in little information-seeking and made little use
of the DLSs. Xie [72] found that users of a DLS lacked confidence
in choosing the right search strategies, indicating user uncertainty
and frustration due to a lack of experience.

Mobile access is critical for users who rely on smartphones,
which is often the case with lower-income or non-WC users [54, 63].
Digital divide research [64] shows that disparities often correlate
with occupation and income, with nearly a third of U.S. adults in
lower-income households relying solely on mobile devices [12] and
having lower rates of computer ownership [67]. However, DLSs
are often optimized for desktop use, with mobile versions lacking
functionality or being hard to navigate. McKay and Conyers [45]
found that mobile users encountered broken layouts or missing
features. Research notes that DLSs need to support the right model
of access to be useful [43].

Several studies [16, 17] have found that users perceive DLSs
as too complex. This is especially true for users who may not
understand the value or scope of some DLSs. If users do not see
how digital systems fit their immediate goals, they may quickly
abandon attempts at usage, especially if the language or layout
is academic or specialized. For example, Kules and Shneiderman
[37] emphasized the need for a guided search, onboarding tutorials,
and contextual help, features that are especially helpful for users
with lower digital confidence. Several researchers [41, 44, 66] argue
that the DLSs often reflect the values and workflows of WC users,
ignoring the information practices of BC workers. When digital
systems do not align with users’ online practices, the systems are
seen as burdensome or irrelevant.
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Figure 1: The digital platforms, (a) website and (b) app. Organization identity masked. Photos of participants during the user
study, used with their consent. Figure also shows (c) research assistant and (d) janitor (although the BC janitor is, ironically,

wearing a white shirt).

While much of this prior usability work focuses on students
and professionals, it strongly suggests that BC users will likely
encounter greater friction and require more targeted support. This
gap emphasizes the need for studies that explicitly examine and
compare these pain points across occupational groups. Our study
aims to partially address this need by examining how the usability
pain points of two occupational groups differ when interacting
with DLSs. Understanding the pain points differences among these
disparate occupational groups can inform theory [13] by extending
models of information behavior to new populations and practice
by identifying design recommendations to make digital platforms
more inclusive [10, 62] and user studies more inclusive [21].

3 Methods

3.1 Study Overview

We conducted a user study with 86 participants (56 BC and 30 WC;
see Figure 1) using two DLSs—a website and a native app—of a major
national library (see Figure 1). Each participant attempted five
tasks on each platform. Demographic information was collected to
contextualize each user’s experience. A semi-structured interview
that ended the session probed participants’ overall impressions,
specifically on pain points. We used a think-aloud protocol to
capture their utterances. All portions of the sessions were recorded
for speech to facilitate analysis [48]. We conduct a comparative
qualitative analysis [15] of participants’ utterances to address our

ROQs.

3.2 Study Procedure

Each participant was individually greeted, made comfortable, given
an overview of the study’s purpose, and asked to review and sign
an informed consent form. The university’s Institutional Review
Board approved the study. Participants completed a short survey
on their familiarity with the digital platforms. Participants were
then randomly assigned to start with either the website or the
mobile app (counterbalanced) and asked to complete five tasks
(counterbalanced) (i.e., borrow an ebook, borrow an audiobook,
return previously borrowed items, locate the library’s hours and ad-
dress, and register for an event) developed with input from subject

matter experts. After completing the first set of tasks, participants
responded to a usability survey before moving to the alternate plat-
form, completing the same tasks and using different titles for the
ebook and audiobook tasks. At the end of the session, participants
completed a survey capturing usability impressions, satisfaction,
demographic information, digital literacy, and language proficiency.
Participants received a monetary gift ($27.50 USD) for participation.

3.3 Voice Recordings and Moderator
Observations

Participants were asked to think aloud throughout the session [48],
with each session audio-recorded and later transcribed. These tran-
scripts captured qualitative data, including participant confusion,
feedback, and responses to a brief interview conducted at the ses-
sion’s conclusion. Observing participant comments and navigation
behavior offered valuable insight into their platform experience. A
moderator was present for all sessions, providing guidance when
needed and recording field notes documenting key observations
such as verbal and non-verbal reactions, signs of frustration, or mo-
ments of confusion during task completion. These notes, combined
with the transcriptions, contributed to a robust set of qualitative
data.

Thematic analysis [8] was used to analyze this data, following a
structured approach that began with open coding: two researchers
independently examined the transcripts line-by-line to identify
relevant user statements, excluding procedural dialogue. The re-
searchers then collaboratively sorted these statements into sub-
categories under broader themes, resolving any coding differences
through discussion. Disagreement was minimal, reinforcing the
reliability of the final themes and ensuring they accurately reflected
UEs as captured during the sessions. After finalizing themes, we
interpreted what these findings meant to our RQs. We used trian-
gulation by comparing interview findings with direct observation
to check for alignment and participant success rates for the tasks
[8, 33], which we report in the results section.

3.4 Participants

The within-subject experiment involved 56 BC and 30 WC partici-
pants. The BC demographic is often underrepresented in usability



CHltaly 2025, October 06-10, 2025, Salerno, Italy

research [28, 69], making their perspectives valuable for examining
DLS usability beyond professional settings [58]. BC participants
were recruited from four companies near the focus organization.
WC participants were recruited from a research institute near the
same location. The national library, the focus organization, was
visible from all participants’ workplaces. The study was conducted
in the participants’ workplaces over two weeks to accommodate
work schedules.

BC participants were predominantly 25-34 years of age (n=28,
50.0%) and were primarily male (n=48, 85.7%). Nationalities of BC
participants included India, Nepal, the Philippines, Bangladesh,
Uganda, Kenya, Pakistan, and others. English was a first (n=14,
25.0%) or second language (n=42, 75,0%) for all participants, with
self-rated proficiency averaging 6.9 (SD=2.4) and Internet skills
averaging 3.8 (SD=0.7). Most used Android phones (n=43, 76.8%),
and 96.4% (n=54) had no experience with DLSs. Most had some
high school education (n=23, 41.1%) or a high school diploma (n=15,
26.8%), with the remainder having no high school education (n=4,
7.1%), some college education (n=8, 14.3%), or a college degree
(n=6, 10.7%). Moreover, 48.2% (n=27) were unaware of the library’s
digital services, and 94.6% (n=53) had never used them. These
demographic findings emphasize that the BC population remains
largely overlooked as potential users, even for an organization
missioned to provide services to this community.

To contextualize their relationship with the library, we asked BC
participants whether they used non-digital (i.e., physical) library
services. The BC participants showed strong interest in reading,
often accessing books through informal means like borrowing from
friends or downloading free PDFs, yet had limited engagement with
formal library services. Only 6 participants (10.7%) reported ever
visiting the physical library, and none reported doing so regularly.
This was not due to a lack of interest but rather a perceived exclu-
sion; many believed the library was only for university students
or staff. Such perceptions highlight deeper issues of institutional
inaccessibility, suggesting that both digital and physical library ser-
vices may unintentionally exclude BC users by assuming familiarity
with systems and norms shaped by WC experiences. This finding
reinforces that both digital and physical library services remain
underutilized by BC users, suggesting broader issues of awareness,
perceived accessibility, and cultural alignment with the institu-
tion, issues that extend beyond interface design into institutional
outreach and inclusion.

WC participants were mainly 18-24 (n=28, 93.3%) and were
nearly gender balanced (male, n=16, 53.5%; female, n=14, 46.7%).
Nationalities of WC participants included Jordan, Egypt, Libya,
India, Bangladesh, the Philippines, and Germany. English was a
first (n=14, 46.7%) or second language (n=16, 53.3%) for all par-
ticipants, with self-rated proficiency averaging 9.0 (SD=1.0) and
Internet skills averaging 4.6 (SD=0.3). Most used iPhones (n=24,
80.0%), and 100% (n=30) had experience with DLSs. Also, 96.7%
(n=29) were aware of the library’s digital services, and 73.3% (n=22)
had utilized them. These demographic findings reinforce the sharp
contrast between BC and WC users regarding device usage, digital
literacy, and awareness of (and engagement with) DLSs.

Bernard Jansen et al.

4 Results
4.1 Exploratory Results of User Study

For foundational insights into our comparative qualitative analysis,
Figure 2 shows the task success rates.

Success Rates: Of the tasks shown in Figure 2 for the website,
35.7% (n=20) of the BC participants completed zero of the tasks
successfully. We considered participants overall successful if they
completed four or more of the five website tasks (n=22, 39.2%).
For the app, 21.4% (n=12) of the participants completed zero tasks
successfully; 50.0% (n=28) completed four or more app tasks. Only
14.2% (n=8) BC participants were successful in both the website
and the app. Seven of the participants (12.5%) were unable to
complete any tasks on either of the platforms. Of the tasks shown
in Figure 2, 93.3% (n = 28) of WC participants completed all tasks
using the website, while 96.7% (n = 29) completed them using
the app. The BC population was generally unsuccessful on both
platforms, and the WC participants were almost always successful.
A one-way between subjects ANOVA was conducted to compare
the success rates of BC and the WC participants. There was a
significant difference between the success rates of the BC and WC
workers at the p<.05 level for the two groups [F(1, 85) = 44.73, p <
0.0001], with the WC participants significantly more successful.

Session Transcripts: In both groups, the moderator spoke
more than the participants, with the difference much larger in
the BC group; the moderator spoke five times more than the BC
participants compared to 1.41 times more than the WC participants,
as shown in Figure 3. Moderators in the BC group dominated the
conversations, speaking 84.35% of the total words spoken in the
session. In contrast, moderators in the WC group spoke 58.52% of
the session, indicating that moderators played a much larger role
in the BC sessions, while there was more participant engagement
in the WC sessions. WC participants spoke much more, accounting
for 41.48% of the total word count; BC participants contributed only
15.64%, indicating that WC participants were more vocal than BC
participants.

We calculated the moderator’s average word count per partic-
ipant. For the BC sessions, the moderator spoke 1,954.9 words
per participant; for the WC sessions, the moderator spoke 633.1
words per participant. We conducted a one-way between-subjects
ANOVA comparing the moderator words spoken in the BC and
WC sessions. There was a significant difference between the
words spoken by the moderators between the BC and WC
sessions at the p<.05 level [F(1, 85) = 28.65, p = 0.000]. The
moderators spoke significantly more with the BC than with the
WC participants. The moderators spoke 3.09 times more per BC
than per WC participant. From moderator notes, the BC partic-
ipants were hesitant to speak and took continual prodding from
the moderators to continue thinking aloud. The BC participants
also needed significantly more assistance from the moderators to
complete the sessions compared to the WC participants, indicating
challenges with usability studies involving BC participants.

BC Participant Sessions: During analysis of the session tran-
scripts, 326 pain points were identified, of which 273 were in the
post-task interview (83.7%), 45 during the task execution (13.8%),
and the remainder (n=8, 2.4%) during the introduction and closing
remarks.
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Figure 2: Distribution of task completion success for website and app tasks. This bar chart displays the number and percentage
of participants who completed each task using either the website or the app. (a) represents blue-collar participants, while (b)
represents white-collar participants. For Figure 2(b), although the participants were generally successful, some participants

only completed 4 of 5 tasks on the website and the app.
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Figure 3: Word count analysis for WC and WC groups for moderator, participant, and total.

WC Participant Sessions: During analysis of the session tran-
scripts, 160 pain points were identified, of which 153 were in the
post-task interview (95.6%) and 6 (3.8%) during the task execution.
Table 2 shows the categorization of the pain points. These pain
points were identified by using thematic analysis [7, 8, 33] followed
by axial coding [71], which involved grouping these codes into
categories based on their underlying causes. These categories rep-
resent key system or user-related pain points, further organized
into subcategories.

4.2 Usability Pain Points for BC and WC
Participants

Addressing RQ1, of the 326 pain points, 108 (33.1%) were system-
related (P37: “Like directions on how to use the app like or videos
on how to show how to use them. Because it’s my first time to use
the library app.”), and 218 (66.9%) were user-related (P38: “I know
only today, but I need to learn more. Used to practice. Then I can
find it and everything will be easier”), as shown in Table 3.

Regarding system pain points, BC participants struggled primar-
ily with Terminology (38% of all system pain points) (P40: “For
instance, where it says to return the title. As1 said, if it was return,
I'am more familiar with book. If you say title I, I will not be thinking
of the book. I will think of a title”), system Features (25%) (P47:
“You can’t easily recognize that it is a search button.”’; P30: “OK,
but in the website it’s quite hard to find where exactly it is, just a
little bit I find it difficult,”), and the look and feel of the platform
Interfaces (18.5%) (P33: “Unless the color of the website is not in a
good shape for someone to see, it needs some open colors.”).

Regarding user pain points, many of the BC participants were
limited by their prior experience, having used only mobile devices
(41.7% of user pain points) (P47: “Actually for me the mobile app
is more good.”), with many participants not knowing how to use a
mouse (requiring lessons from the moderator during the session).
Many BC participants exhibited low self-efficacy [4] in their ability
(Confidence, 17.9%) (P27: “Problem is my problem because I can-
not read””) and a lack of Experience accessing DLSs (17.9%) (P18:
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Table 2: Categorization of the pain points identified during thematic analysis of session transcripts.

System Pain Points

User Pain Points

Terminology: Unfamiliar or technical language made it difficult
for users to understand key options or functions.

Features: Users struggled locating or using specific features,
especially when hidden or unintuitive.

Interface Look and Feel (L&F): Visual design and aesthetic of
the platform made it appear outdated or untrustworthy

Mobile: Using the platform on mobile devices was frustrating
due to limited functionality or poor optimization.

Concerns: Users expressed doubts about the reliability or
trustworthiness of the system

Ease of Use: The system was perceived as too complex or
difficult to use without assistance

Structure: Issues relating to the general layout and configuration
of the platform, not related to the interface

Mobile: Experience limited to smartphones

Confidence: Uncertainty in their ability to navigate the system,
often second-guessing their actions

Experience: Limited prior exposure to digital information services
hindered users’ ability to complete tasks efficiently.

Access: Hesitancy or lack of awareness about the availability of
these digital platforms, or uncertainty about whether they were
intended for their use.

Digital Divide: Socioeconomic disparities (i.e., outdated mobile
devices) contributed to a lack of digital literacy

Confusion: Tentative about what to do next, especially when
instructions or feedback were unclear.

Understanding: Difficulty interpreting system language, icons, or
processes leading to misunderstandings/errors

Table 3: Blue collar participant pain points by system and user focus.

Pain Points (Blue Collar Participants)

System No. % User No. %
Terminology 41 38.0% Mobile 91 41.7%
Features 27 25.0% Confidence 39 17.9%
Interface 20 Experience 39 17.9%
Functionality 1 Access 18 8.3%
Search 6 Digital Divide 16 7.3%
Interface L&F 20 18.5% Confusion 9 4.1%
Mobile 8 7.4% Understanding 4 1.8%
Concerns 7 6.5% Confusion 1 0.5%
Information Sharing 4 Frustration 1 0.5%
Content, Security, Text 3

Ease of use 5 4.6%

Total 108 100.0% Total 218 100.0%

Table 4: White collar participant pain points by system and user focus.

Pain Points (White Collar Participants)

System No. % User No. %
Interface 139 89.7% Confidence 3 50.0%
Features 11 7.1% Confusion 2 33.3%
Interface 2 Access 1 16.7%
Functionality 8

Structure 3 1.9%

Terminology 1 0.6%

Total 151 100.0% Total 6 100.0%

“Something I could not understand. Yeah. So maybe that’s why I
said I need to know much more”). There were also user pain points
related to not knowing that these services existed or, more disturb-
ing, available to them (Access, 8.3%) (P40: “Because personally, I've
been asking myself, the library, is it even open to all of us;‘) and

Digital Divide pain points (7.3%) (P03: “To use computer as my first
time, so I feel hard to it’s my first time so0.”), such as no computer or
outdated mobile devices. Contrary to prior digital divide findings,
there were no pain points concerning a lack of connectivity.



“Using a Computer for the First Time, So | Feel It’s Hard”: A Qualitative Analysis of Usability Pain Points for Blue-and

White-Collar Users in an 86-Participant User Study

Addressing RQ2, in comparison, the WC participants had 160
expressions of pain points (see Table 4), with 154 (96.3%) being
system-related (P100: “No, no. I was trying to sign in to get like
a membership card”) (P101: “OK, so the website was kind of con-
fusing, at least when I had to return the books I feel like”) and
only 6 (3.8%) being user-related (P114: “It’s probably my mistake”).
For system pain points, WC participants expressed the most pain
points with Interface issues (89.7%) (P105: “The website, sorry the
website, it was a bit confusing in the beginning. Trying to navigate
the trick. There was a lot to look at, but in the beginning was hard
for me to find where to go and like follow the tasks.”) and Feature
issues (7.1%) (P103: “I would not recommend it to anyone, especially
when I borrowed the book. It opened another tab and just confusing
for no reason.”). There was only one pain point with Terminology
(0.6%) (P106: “The return thing it says is that return titles are con-
fused, like what title. Maybe they can refer to as a book”). One
new system pain point surfaced with WC participants (Structure,
n=3, 1.95) (P101: “It’s just like it goes to the same page and I feel
like it takes you to another website.”), with some WC participants
noticing that the web platform was composed of multiple sites,
each with a different layout, which these users found off-putting.
These WC participants expressed few user pain points. The one
Access pain point relates to a lack of marketing by the organization
(P105: “Advertised more or like if they’re marketing. Yeah, they
should, because it’s really it’s really helpful”), with WC pain points.
Contrasting pain points revealed distinct differences. The BC par-
ticipants focused more on themselves or their abilities, expressing
user-related pain points twice as often as system-related ones. The
pain points of WC participants are nearly all system-related, with
few related to personal limitations.

5 Discussion and Implications

5.1 Interpreting the Findings

Our results highlight mostly divergent usability pain points be-
tween the two groups. For example, BC users struggled with In-
terface features, but BC users appear to be uniquely hindered by
Terminology (i.e., jargon or assumptions of prior knowledge, such
as library terminology). WC users overcome such jargon, experi-
ment by ‘just clicking’, and are frustrated by inefficient workflows
that slow their productivity. This inefficiency slows WC partici-
pants, but BC participants are often stymied by these inefficiencies,
as shown by the low task success rates.

Specifically, reverting to our RQs, our findings show that BC
and WC users have differing usability experiences using DLSs. Our
study confirms that BC users face greater hurdles in using DLSs
[35] and provides evidence that an occupational context is critically
under-researched in the HCI domain. BC participants consistently
expressed a range of system pain points, aligning with prior work
that these classes of users need more supportive interfaces [35].
Conversely, WC users show higher confidence but perhaps higher
expectations (demanding more seamless experiences); this could
reflect their greater exposure to these systems and, thus, a lower
tolerance for ineffective design. This difference between the two
occupational groups highlights that usability challenges are not
solely a function of the system’s design but are also influenced
by users’ experience with technology, their language proficiency,
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their understanding of technical terms, and how easily they can
adjust to using different online platforms. BC users are hampered
by user pain points, such as Confidence, Experience, and Digital
Divide, reducing their effectiveness with DLSs (RQ1) compared to
WC users (RQ2).

BC workers’ heavier reliance on mobile devices for online access
[67] could explain why they were more unsuccessful on the website
than the mobile app (although they were generally unsuccessful
on both). Our pain point analysis noted that BC users expressed
intimidation or discomfort (P33: “This was hard for me”), relating to
Chatman’s concept of information worlds and potential information
poverty [12], a mindset that might limit engagement with these
digital resources. Additionally, BC users struggled to clearly explain
their usability challenges, often using general terms like “easy” or
“hard” rather than specifying particular issues. This may be due to
limited language proficiency or digital literacy, further reinforcing
their discomfort with digital systems. Conversely, WC users bring a
more transactional view (P102: “Booking or registering for a tour? I
just was confused. Where can I find this one? Is this in the services
or is it in and then I found it in a weird place”) [43], and they
could better describe the usability problems they encountered. Our
findings can thus be situated in the various theories of information
behavior [11], extending them to consider ‘occupational culture’
as an influencing variable. This occupational culture is reflected
in the nature of reported pain points: BC users experienced both
system-related and self-related issues, whereas WC users primarily
reported system-related issues, with minimal self-reflection.

5.2 Theoretical Implications

This research contributes to the understanding of the diversity of
users’ UB [11, 29] and the interplay among users and digital sys-
tems [18, 27, 38] by empirically demonstrating how occupational
background shapes usability experiences. Our findings offer evi-
dence that BC users face usability pain points that are qualitatively
distinct from those of WC users, highlighting not only differences
in system interaction but also confidence, familiarity, and digital
expectations. Theoretically, this underscores the need to refine
existing usability and UX models to explicitly incorporate occu-
pational context as a core dimension. Current frameworks often
assume relatively homogenous digital competence or overlook how
social and professional structures influence interaction. We argue
for the integration of an occupational usability lens, a perspective
that considers how job roles, training environments, and work-
place cultures shape digital practices, a unified but flexible design
philosophy grounded in inclusive design principles. The goal is to
create systems that accommodate a wide range of user capabilities
and contexts without fragmenting the user base. Features such as
simplified onboarding, adaptive interfaces, and language clarity
can benefit all users while reducing barriers for those with lower
digital literacy from BC occupations.

Thus, inclusive design does not mean parallel systems, but rather
the integration of features that make a system equitably usable by
diverse user populations, including both BC and WC groups. This
necessitates an expansion of UX and UB theories to include ‘occupa-
tional culture, which we define as the shared communication norms,
tools, and expectations shaped by one’s professional domain and which



CHltaly 2025, October 06-10, 2025, Salerno, Italy

mediate how individuals seek, interpret, and act on digital informa-
tion. Such a lens offers a more granular and inclusive approach to
theorizing digital interaction across diverse user populations.

Our findings contribute to the growing discourse on inclusive de-
sign [15, 52, 62] by demonstrating how DLSs are implicitly shaped
around the expectations and literacies of WC users, particularly in
terms of language, navigation structures, and interaction conven-
tions. This design bias systematically marginalizes BC users, whose
digital experiences, device access, and self-efficacy differ markedly
from those of WC users [43]. While WC participants encountered
pain points, their higher digital fluency enabled them to adapt and
recover; BC participants, by contrast, often lacked the digital scaf-
folding necessary to persist through comparable challenges. This
asymmetry reinforces digital inequity and highlights the need for
HCI and UCD approaches to embed equity as a core principle. Our
study thus reinforces prior calls [25, 58] for HCI theory and prac-
tice to broaden their scope and incorporate diverse occupational
user groups as a fundamental axis of inclusion, rather than as an
edge case. Though our study draws on core HCI concerns such as
usability and digital inclusion, extensions of this research can build
on this empirical foundation by connecting the findings to other
theoretical constructs. For example, interaction paradigms, such
as conversational interfaces, could be explored to assess their ap-
propriateness for BC users. Also, models of users, such as personas
[30, 57], could enrich understanding of how occupational culture
intersects with UB.

5.3 Practical Implications

Our results offer actionable insights for improving access to often
beneficial DLSs among underserved populations.

BC User and System Usability: Our findings show that BC
users have unique usability hurdles requiring a dual system and
user approach to addressing access for these users. Two prominent
hurdles involved the system’s terminology and users’ access to de-
vices. Concerning devices, mobile-first design is a must, given the
reliance on smartphones among BC users [67]. Given the numerous
pain points expressed by BC users on the interface look and feel
and the mobile-only experience (e.g., several BC participants had
never used a computer, were unfamiliar with using a mouse, or
did not own a computer), our findings emphasize that non-mobile
platforms are nearly insurmountable by non-WC users. However,
addressing this requires more than just offering mobile access; it
must be ‘Mobile + x, where x represents additional BC-specific is-
sues. Systems must be mobile native, avoid domain-specific jargon,
and reduce complexity [13] (i.e., Mobile+Terminology) using clear
labels to better serve the BC user population.

Micro-Short Courses and Marketing: Many BC participants
were unaware of available digital services, aligning with prior re-
search showing that people often do not know what libraries offer
[2]. Libraries and other organizations with DLSs must invest in
outreach to make these resources visible to those who could ben-
efit. Many digital literacy issues can be addressed in micro-short
courses (i.e., how to use a mouse, borrow a book, click a link, etc.).
Organizations aiming to reach these BC users can offer these micro-
courses—possibly in collaboration with their employers—, alongside
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marketing campaigns that reassure BC populations that they can
use these services.

Unique User Study Procedures for BC Participants: User
studies with BC participants require procedures and affordances
that differ from typical user studies involving WC professionals.
Moderators and WC participants are often from the ‘same world’
and speak the ‘same language’ due to shared digital experiences.
In contrast, BC workers often lack shared experiences with moder-
ators, resulting in ‘different worlds’ and ‘different languages’. BS
participants may be reluctant to speak up, and they are cautious in
expressing their needs or criticizing, possibly due to limited trust
in the moderator or lacking the vocabulary to do so. Thus, special
attention is required to build trust formation with BC users, perhaps
through warm-up discussions and creating a friendly environment
for voicing true opinions. Also, the confidence of BC participants
tends to be lower, requiring more positive reinforcement. Modera-
tors should consider these factors in their verbal and non-verbal
communication and integrate them into the design of user studies
with BC participants.

While our study is situated within the context of DLSs, the prac-
tical implications offer varying degrees of generalizability. Mobile-
first design with reduced complexity and tailored user study proce-
dures for underserved populations reflect broader design principles
applicable across many digital systems accessed by BC users. These
recommendations align with inclusive design practices for mobile-
first populations and low-digital-literacy users more broadly. Fo-
cused on outreach and micro-short courses, is more domain-specific,
as it presumes institutional settings like libraries that have a man-
date for public engagement and education. Similar strategies may
be adapted by other service providers seeking to reach underserved
or digitally excluded populations. Thus, some recommendations are
context-bound, and others have relevance across domains where
digital inclusion is a priority.

5.4 Strengths, Limitations, and Future Work

A strength of this study is its focus on BC users, an underrepre-
sented user group in HCI research. By comparing BC and WC
users, we highlight insights that might be overlooked in studies
focusing on primary WC participants, which is the most common
focus [58]. The study has limitations that need to be addressed in
future research. Occupational categories are broad; ‘BC” and ‘WC’
encompass many differences. Variations within each might not
be fully captured [40]. The next step is to segment these occupa-
tional categories further and examine BC users’ interactions with
DLSs in naturalistic settings, using methods such as log analysis
[31, 32]. Future research should also explore subgroups within the
broader occupational categories to understand how intersecting
attributes, such as age, prior DLS experience, and digital literacy,
affect usability outcomes. For instance, WC participants without
prior DLS experience or older WC users may face challenges more
similar to those observed in BC users. Conversely, younger BC
participants with digital exposure or DLS familiarity might exhibit
fewer pain points, suggesting that experience and digital context
may sometimes override occupational classification. Segmenting
participants along these dimensions would provide a more nuanced
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understanding of how usability barriers emerge and persist beyond
occupational labels.

6 Conclusion

This research examines how BC and WC users experience DLSs
differently due to usability challenges and user skills [35, 43]. As
BC users are understudied [25], this research addresses a pressing
concern regarding inclusive digital services. [12]. The study em-
ployed pain points to identify issues [7, 33] as these users engaged
with the systems [9]. By identifying the pain points specific to
occupational groups, HCI design professionals can better integrate
BC concerns into DLS design and user research, and it introduces
occupation as a research design variable.

References

[1] Bryce L. Allen. 1991. Cognitive research in information science: implications for
design. Annual review of information science and technology 26, (1991), 3-37.

[2] No Author. 2013. Part 4: What people want from their libraries. Pew Research
Center. Retrieved March 15, 2025 from https://www.pewresearch.org/internet/
2013/01/22/part-4-what-people-want-from-their-libraries/

[3] Jinan Y. Azem, Joni Salminen, Kholoud Khalil Aldous, Fatou Gueye, and Bernard
J Jansen. 2025. Are We Still Under-Serving the Underserved?: An Analysis of 56
Blue-Collar Workers Using 2 Online Information Services. In Proceedings of the
2025 ACM Designing Interactive Systems Conference, July 05, 2025. ACM, Madeira
Portugal, 2652-2668. https://doi.org/10.1145/3715336.3735770

[4] Albert Bandura. 1990. Perceived self-efficacy in the exercise of control over AIDS
infection. Evaluation and program planning 13, 1 (1990), 9-17. https://doi.org/10.
1016/0149-7189(90)90004-G

[5] Ann Blandford, Dominic Furniss, and Stephann Makri. 2016. Qualitative HCI
research: Going behind the scenes. Morgan & Claypool Publishers.

[6] Pia Borlund, Nils Pharo, and Ying-Hsang Liu. 2024. Information searching in
cultural heritage archives: a user study. Journal of Documentation 80, 4 (April
2024), 978-1002. https://doi.org/10.1108/JD-06-2023-0120

[7] Virginia Braun and Victoria Clarke. 2006. Using thematic analysis in psychology.
Qualitative Research in Psychology 3, 2 (January 2006), 77-101. https://doi.org/10.
1191/1478088706qp0630a

[8] Virginia Braun and Victoria Clarke. 2012. Thematic analysis. In APA handbook
of research methods in psychology, Vol 2: Research designs: Quantitative, quali-
tative, neuropsychological, and biological. American Psychological Association,
Washington, DC, US, 57-71. https://doi.org/10.1037/13620-004

[9] Gillian Brown and George Yule. 1983. Discourse Analysis. Cambridge University
Press.

[10] Julia FE van Calis, Jenneken Naaldenberg, Anneke WC van der Cruijsen, Monique
CJ Koks-Leensen, Geraline L. Leusink, and Kirsten E. Bevelander. 2025. Inclusive
digital platforms: Designing for and with users with mild intellectual disabilities
or low literacy skills. Computers in Human Behavior Reports 17, (2025), 100617.
https://doi.org/10.1016/j.chbr.2025.100617

[11] Donald O. Case and Lisa M. Given. 2016. Looking for information: A survey of

research on information seeking, needs, and behavior. (2016).

Elfreda A. Chatman. 1987. The Information World of Low-Skilled Workers. Library

and Information Science Research 9, 4 (1987), 265-83.

Inkyung Choi and Hyun Seung Lee. 2024. Use/User Studies in Knowledge Or-

ganization. Cataloging & Classification Quarterly 62, 3-4 (May 2024), 233-254.

https://doi.org/10.1080/01639374.2024.2316319

Anthony Chow. 2013. 2 - The usability of digital information environments:

planning, design and assessment. In Trends, Discovery, and People in the Digital

Age, David Baker and Wendy Evans (eds.). Chandos Publishing, 13-37. https:

//doi.org/10.1016/B978-1-84334-723-1.50002-4

[15] P. John Clarkson, Roger Coleman, Simeon Keates, and Cherie Lebbon. 2013.

Inclusive design: Design for the whole population. (2013).

Lynn Silipigni Connaway, David White, and Donna Lanclos. 2011. Visitors and

residents: What motivates engagement with the digital information environ-

ment? Proceedings of the American Society for Information Science and Technology

48,1 (2011), 1-7. https://doi.org/10.1002/meet.2011.14504801129

Lynn Sillipigni Connaway, Timothy J. Dickey, and Marie L. Radford. 2011. “If

it is too inconvenient I'm not going after it:” Convenience as a critical factor

in information-seeking behaviors. Library & Information science research 33, 3

(2011), 179-190.

[18] Fred D. Davis. 1993. User acceptance of information technology: system char-
acteristics, user perceptions and behavioral impacts. International journal of

man-machine studies 38, 3 (1993), 475-487.
[19] Berardina De Carolis, Corrado Loglisci, Monitillo Giuseppe, and Katya Trufanova.

2023. Analyzing Stress Responses Related to Usability of User Interfaces. In

[12

(13

=
it

[16

[17

CHltaly 2025, October 06-10, 2025, Salerno, Italy

Proceedings of the 15th Biannual Conference of the Italian SIGCHI Chapter (CHItaly
’23), September 20, 2023. Association for Computing Machinery, New York, NY,
USA, 1-9. https://doi.org/10.1145/3605390.3605399

Lynn Dombrowski, Ellie Harmon, and Sarah Fox. 2016. Social Justice-Oriented In-
teraction Design: Outlining Key Design Strategies and Commitments. In Proceed-
ings of the 2016 ACM Conference on Designing Interactive Systems (DIS ’16), June
04, 2016. Association for Computing Machinery, New York, NY, USA, 656-671.
https://doi.org/10.1145/2901790.2901861

Hua Dong, P. John Clarkson, Julia Cassim, and Simeon Keates. 2005. Critical User
Forums - an Effective User Research Method for Inclusive Design. The Design
Journal 8, 2 (July 2005), 49-59. https://doi.org/10.2752/146069205789331628
Paul Dourish. 2006. Implications for design. In Proceedings of the SIGCHI Con-
ference on Human Factors in Computing Systems, April 22, 2006. ACM, Montréal
Québec Canada, 541-550. https://doi.org/10.1145/1124772.1124855

Shivangi Gupta, Sorabh Sharma, Prashant Raj, and Shikhar Gupta. 2024. Enhanc-
ing the User Experience with UX/UI Principles in Library Websites. Library of
Progress-Library Science, Information Technology & Computer 44, 3 (2024).
Alison J. Head. 1999. Design wise: A guide for evaluating the interface design of
information resources. Information Today, Inc.

Katherine M. Hill, Rachel Tunis, Pablo M. Pejlatowicz, Kenneth R. Fleischmann,
SherriR. Greenberg, Raul G. Longoria, and Jose Bendana. 2022. Information Needs
of Blue-Collar Workers: Welding Challenges and the Potential of Smart Welding
Tools. Proceedings of the Association for Information Science and Technology 59, 1
(2022), 431-436. https://doi.org/10.1002/pra2.647

Hong (Iris) Xie. 2006. Evaluation of digital libraries: Criteria and problems from
users’ perspectives. Library & Information Science Research 28, 3 (2006), 433-452.
https://doi.org/10.1016/].1isr.2006.06.002

Cynthia M. Jackson, Simeon Chow, and Robert A. Leitch. 1997. Toward an Un-
derstanding of the Behavioral Intention to Use an Information System. Decision
Sciences 28, 2 (April 1997), 357-389. https://doi.org/10.1111/j.1540-5915.1997.
tb01315.x

Martin Elliot Jaffe. 1992. Whither the Working Class? Library Career Planning
Service for Workers in Transition. In Library Services for Career Planning, Job
Searching, and Employment Opportunities. Routledge.

Bernard J. Jansen and Soo Young Rieh. 2010. The seventeen theoretical constructs
of information searching and information retrieval. J. Am. Soc. Inf. Sci. 61, 8
(August 2010), 1517-1534. https://doi.org/10.1002/asi.21358

Bernard J. Jansen, Joni O. Salminen, and Soon-Gyo Jung. 2020. Data-Driven Per-
sonas for Enhanced User Understanding: Combining Empathy with Rationality
for Better Insights to Analytics. Data and Information Management 4, 1 (March
2020), 1-17. https://doi.org/10.2478/dim-2020-0005

Bernard J. Jansen, Amanda Spink, Judy Bateman, and Tefko Saracevic. 1998. Real
life information retrieval: a study of user queries on the Web. SIGIR Forum 32, 1
(April 1998), 5-17. https://doi.org/10.1145/281250.281253

Tingting Jiang, Qian Guo, Yuhan Wei, Qikai Cheng, and Wei Lu. 2024. Investigat-
ing the relationships between dialog patterns and user satisfaction in customer
service chat systems based on chat log analysis. Journal of Information Science
50, 6 (December 2024), 1541-1556. https://doi.org/10.1177/01655515221124066
Michelle E. Kiger and Lara Varpio. 2020. Thematic analysis of qualitative data:
AMEE Guide No. 131. Medical Teacher 42, 8 (August 2020), 846—854. https://doi.
0rg/10.1080/0142159X.2020.1755030

Hannu Kivijarvi and Karoliina Parnanen. 2023. Instrumental Usability and Effec-
tive User Experience: Interwoven Drivers and Outcomes of Human-Computer
Interaction. International Journal of Human—Computer Interaction 39, 1 (January
2023), 34-51. https://doi.org/10.1080/10447318.2021.2016236

Katja Kous, Maja Pusnik, Marjan Hericko, and Gregor Polanci¢. 2018. Us-
ability evaluation of a library website with different end user groups. Jour-
nal of Librarianship and Information Science 52, (May 2018), 096100061877313.
https://doi.org/10.1177/0961000618773133

Hermann Kroll, Christin Katharina Kreutz, Mathias Jehn, and Thomas Risse. 2025.
Requirements for a Digital Library System: A Case Study in Digital Humanities. In
Proceedings of the 24th ACM/IEEE Joint Conference on Digital Libraries. Association
for Computing Machinery, New York, NY, USA, 1-3. Retrieved April 4, 2025 from
https://doi.org/10.1145/3677389.3702502

Bill Kules and Ben Shneiderman. 2008. Users can change their web search tactics:
Design guidelines for categorized overviews. Information Processing & Manage-
ment 44, 2 (2008), 463-484.

Qiao Li, Yuelin Li, Shuhan Zhang, Xin Zhou, and Zhengyuan Pan. 2025. A
theoretical framework for human-centered intelligent information services: A
systematic review. Information Processing & Management 62, 1 (January 2025),
103891. https://doi.org/10.1016/j.ipm.2024.103891

Calvin A. Liang, Sean A. Munson, and Julie A. Kientz. 2021. Embracing Four
Tensions in Human-Computer Interaction Research with Marginalized People.
ACM Transaction on Computer Human Interaction 28, 2 (April 2021), 14:1-14:47.
https://doi.org/10.1145/3443686

Jing Liu, Dan Wu, and Qingyue Guo. 2024. Are we different? Analyzing the role
of algorithmic curation and algorithmic literacy during online shopping from a


https://www.pewresearch.org/internet/2013/01/22/part-4-what-people-want-from-their-libraries/
https://www.pewresearch.org/internet/2013/01/22/part-4-what-people-want-from-their-libraries/
https://doi.org/10.1145/3715336.3735770
https://doi.org/10.1016/0149-7189(90)90004-G
https://doi.org/10.1016/0149-7189(90)90004-G
https://doi.org/10.1108/JD-06-2023-0120
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1037/13620-004
https://doi.org/10.1016/j.chbr.2025.100617
https://doi.org/10.1080/01639374.2024.2316319
https://doi.org/10.1016/B978-1-84334-723-1.50002-4
https://doi.org/10.1016/B978-1-84334-723-1.50002-4
https://doi.org/10.1002/meet.2011.14504801129
https://doi.org/10.1145/3605390.3605399
https://doi.org/10.1145/2901790.2901861
https://doi.org/10.2752/146069205789331628
https://doi.org/10.1145/1124772.1124855
https://doi.org/10.1002/pra2.647
https://doi.org/10.1016/j.lisr.2006.06.002
https://doi.org/10.1111/j.1540-5915.1997.tb01315.x
https://doi.org/10.1111/j.1540-5915.1997.tb01315.x
https://doi.org/10.1002/asi.21358
https://doi.org/10.2478/dim-2020-0005
https://doi.org/10.1145/281250.281253
https://doi.org/10.1177/01655515221124066
https://doi.org/10.1080/0142159X.2020.1755030
https://doi.org/10.1080/0142159X.2020.1755030
https://doi.org/10.1080/10447318.2021.2016236
https://doi.org/10.1177/0961000618773133
https://doi.org/10.1145/3677389.3702502
https://doi.org/10.1016/j.ipm.2024.103891
https://doi.org/10.1145/3443686

CHltaly 2025, October 06-10, 2025, Salerno, Italy

gender differences perspective. Behaviour & Information Technology 43, 10 (July
2024), 1990-2006. https://doi.org/10.1080/0144929X.2023.2237602

[41] Annemaree Lloyd. 2006. Information literacy landscapes: an emerging picture.
Journal of documentation 62, 5 (2006), 570-583.

[42] Gary Marchionini, Catherine Plaisant, and Anita Komlodi. 1995. The People in

Digital Libraries: Multifaceted Approaches to Assessing Needs and Impact. In

Digital library use: Social practice in design and evaluation. 119-160.

Krystyna K. Matusiak. 2012. Perceptions of usability and usefulness of digital

libraries. International Journal of Humanities and Arts Computing 6, 1-2 (March

2012), 133-147. https://doi.org/10.3366/ijhac.2012.0044

[44] Courtney McDonald and Nicole Trujillo. 2025. Library Terms that Users (Don’t)

Understand: A Review of the Literature from 2012-2021. College & Research

Libraries 85, 6 (2025), 906. https://doi.org/10.5860/crl.85.6.906

Dana McKay and Ben Conyers. 2010. Where the streets have no name: how library

users get lost in the stacks. In Proceedings of the 11th International Conference of the

NZ Chapter of the ACM Special Interest Group on Human-Computer Interaction, July

08, 2010. ACM, Auckland New Zealand, 77-80. https://doi.org/10.1145/1832838.

1832852

Venkata Subrahmanyam Medicherla, M. Sadik Batcha, and Y. M. V. Rao. 2024. An

empirical study on Assessing Library Resource Utilization and Service Impact in

Degree Colleges of West Godavari District, Andhra Pradesh. Library of Progress-

Library Science, Information Technology & Computer 44, 3 (2024).

[47] Chau Nguyen, Phuong Nguyen, and Le-Minh Nguyen. 2025. Retrieve—
Revise-Refine: A novel framework for retrieval of concise entailing legal ar-
ticle set. Information Processing & Management 62, 1 (January 2025), 103949.
https://doi.org/10.1016/].ipm.2024.103949

[48] Lene Nielsen, Joni Salminen, Soon-Gyo Jung, and Bernard J. Jansen. 2021. Think-

Aloud Surveys: A Method for Eliciting Enhanced Insights During User Studies. In

Human-Computer Interaction — INTERACT 2021, Carmelo Ardito, Rosa Lanzilotti,

Alessio Malizia, Helen Petrie, Antonio Piccinno, Giuseppe Desolda and Kori

Inkpen (eds.). Springer International Publishing, Cham, 504-508. https://doi.org/

10.1007/978-3-030-85607-6_67

Rodrigo Ochigame and Katherine Ye. 2021. Search Atlas: Visualizing Divergent

Search Results Across Geopolitical Borders. In Proceedings of the 2021 ACM

Designing Interactive Systems Conference (DIS °21), June 28, 2021. Association for

Computing Machinery, New York, NY, USA, 1970-1983. https://doi.org/10.1145/

3461778.3462032

Maryam Okhovati, Fatemeh Karami Robati, and Reza Khajouei. 2016. Exploring

the usability of the central library websites of medical sciences universities.

Journal of Librarianship and Information Science 49, (June 2016). https://doi.org/

10.1177/0961000616650932

Subhajit Panda and Navkiran Kaur. 2016. Enhancing User Experience and Ac-

cessibility in Digital Libraries through Emerging Technologies. 2016. Rochester,

NY.

[52] Vanessa M. Patrick and Candice R. Hollenbeck. 2021. Designing for all: Con-
sumer response to inclusive design. Journal of Consumer Psychology 31, 2 (2021),
360-381.

[53] Abbas Pirmoradi and Orland Hoeber. 2025. Bridging in-task emotional responses
with post-task evaluations in digital library search interface user studies. Infor-
mation Processing & Management 62, 3 (May 2025), 104069. https://doi.org/10.
1016/j.ipm.2025.104069

[54] Jack Linchuan Qiu. 2009. Working-class network society: Communication tech-
nology and the information have-less in urban China. MIT press.

[55] Mohammad MH Raihan, Sujoy Subroto, Nashit Chowdhury, Katharina Koch,

Erin Ruttan, and Tanvir C. Turin. 2024. Dimensions and barriers for digital (in)

equity and digital divide: a systematic integrative review. Digital Transformation

and Society (2024). https://doi.org/10.1108/DTS-04-2024-0054

Neeraj Sachdeva, Anne-Marie Tuikka, Kai Kristian Kimppa, and Reima Suomi.

2015. Digital disability divide in information society: A framework based on a

structured literature review. Journal of Information, Communication and Ethics in

Society 13, 3/4 (2015), 283-298. https://doi.org/10.1108/JICES-10-2014-0050

[57] Joni Salminen, Soon-Gyo Jung, Shammur Chowdhury, Sercan Sengiin, and
Bernard J. Jansen. 2020. Personas and Analytics: A Comparative User Study
of Efficiency and Effectiveness for a User Identification Task. In Proceedings of

[43

[45

[46

[49

[50

w
—

[56

[58

[59

[62

[63

[64]

[66

[67

[69]

[70

71

[72

Bernard Jansen et al.

the 2020 CHI Conference on Human Factors in Computing Systems, April 21, 2020.
ACM, Honolulu HI USA, 1-13. https://doi.org/10.1145/3313831.3376770

Joni Salminen, Soon-gyo Jung, Ahmed Kamel, Willemien Froneman, and Bernard
J. Jansen. 2022. Who is in the sample? An analysis of real and surrogate users as
participants in user study research in the information technology fields. Peer
Computer Science 8, (October 2022), e1136. https://doi.org/10.7717/peerj-cs.1136
Joni Salminen, Mekhail Mustak, Juan Corporan, Soon-gyo Jung, and Bernard
J. Jansen. 2022. Detecting Pain Points from User-Generated Social Media Posts
Using Machine Learning. Journal of Interactive Marketing 57, 3 (August 2022),
517-539. https://doi.org/10.1177/10949968221095556

Corina Sas, Steve Whittaker, Steven Dow, Jodi Forlizzi, and John Zimmerman.
2014. Generating implications for design through design research. In Proceedings
of the SIGCHI Conference on Human Factors in Computing Systems, April 26,

2014. ACM, Toronto Ontario Canada, 1971-1980. https://doi.org/10.1145/2556288.
2557357

Christina-Georgia Serghides, George Christoforides, Nikolas Iakovides, and An-
dreas Aristidou. 2024. Design and implementation of an interactive virtual li-
brary based on its physical counterpart. Virtual Reality 28, 3 (June 2024), 124.
https://doi.org/10.1007/s10055-024-01023-x

Jaisie Sin, Rachel L. Franz, Cosmin Munteanu, and Barbara Barbosa Neves.
2021. Digital Design Marginalization: New Perspectives on Designing Inclu-
sive Interfaces. In Proceedings of the 2021 CHI Conference on Human Factors
in Computing Systems, May 06, 2021. ACM, Yokohama Japan, 1-11. https:
//doi.org/10.1145/3411764.3445180

Wookjoon Sung. 2015. A study on the effect of smartphones on the digital divide.
In Proceedings of the 16th Annual International Conference on Digital Government
Research, May 27, 2015. ACM, Phoenix Arizona, 276-282. https://doi.org/10.1145/
2757401.2757427

S. Thanuskodi. 2025. Survey on the Digital Divide in Public Libraries: An Evalua-
tion of Public Libraries in India. In Exploring Digital Metrics in Academic Libraries.
IGI Global Scientific Publishing, 171-194.

James Y. L. Thong, Weiyin Hong, and Kar-Van Tam. 2002. Understanding user
acceptance of digital libraries: what are the roles of interface characteristics, or-
ganizational context, and individual differences? International Journal of Human-
Computer Studies 57, 3 (September 2002), 215-242. https://doi.org/10.1016/S1071-
5819(02)91024-4

Tiffany C. Veinot. 2007. “The Eyes of the Power Company”: Workplace Infor-
mation Practices of a Vault Inspector. The Library Quarterly 77, 2 (April 2007),
157-179. https://doi.org/10.1086/517842

Emily A. Vogels. 2021. Digital divide persists even as Americans with lower
incomes make gains in tech adoption. Pew Research Center. Retrieved March 15,
2025 from https://www.pewresearch.org/short-reads/2021/06/22/digital-divide-
persists-even-as-americans-with-lower-incomes-make-gains-in-tech-adoption/
Martyn Warren. 2007. The digital vicious cycle: Links between social disadvantage
and digital exclusion in rural areas. Telecommunications policy 31, 6-7 (2007),
374-388. https://doi.org/10.1016/j.telpol.2007.04.001

Jeff Wheeler. Urban Public Libraries in the 1980s: Evolving Library Services for
an Information Society. Public Library Quarterly 0, 0, 1-46. https://doi.org/10.
1080/01616846.2024.2367926

Hollie White. 2017. Decolonizing the way libraries organize. (2017). Retrieved
March 31, 2025 from https://library.ifla.org/id/eprint/2221/

Michael Williams and Tami Moser. 2019. The art of coding and thematic explo-
ration in qualitative research. International Management Review 15, 1 (2019),
45-55.

Hong Iris Xie. 2008. Users’ evaluation of digital libraries (DLs): Their uses, their
criteria, and their assessment. Information Processing & Management 44, 3 (2008),
1346-1373. https://doi.org/10.1016/j.ipm.2007.10.003

Fang Xu and Jia Tina Du. 2018. Factors influencing users’ satisfaction and loyalty
to digital libraries in Chinese universities. Computers in Human Behavior 83,
(2018), 64-72. https://doi.org/10.1016/j.chb.2018.01.029

Fang Xu and Jia Tina Du. 2019. Examining differences and similarities between
graduate and undergraduate students’ user satisfaction with digital libraries.
The Journal of Academic Librarianship 45, 6 (November 2019), 102072. https:
//doi.org/10.1016/j.acalib.2019.102072


https://doi.org/10.1080/0144929X.2023.2237602
https://doi.org/10.3366/ijhac.2012.0044
https://doi.org/10.5860/crl.85.6.906
https://doi.org/10.1145/1832838.1832852
https://doi.org/10.1145/1832838.1832852
https://doi.org/10.1016/j.ipm.2024.103949
https://doi.org/10.1007/978-3-030-85607-6_67
https://doi.org/10.1007/978-3-030-85607-6_67
https://doi.org/10.1145/3461778.3462032
https://doi.org/10.1145/3461778.3462032
https://doi.org/10.1177/0961000616650932
https://doi.org/10.1177/0961000616650932
https://doi.org/10.1016/j.ipm.2025.104069
https://doi.org/10.1016/j.ipm.2025.104069
https://doi.org/10.1108/DTS-04-2024-0054
https://doi.org/10.1108/JICES-10-2014-0050
https://doi.org/10.1145/3313831.3376770
https://doi.org/10.7717/peerj-cs.1136
https://doi.org/10.1177/10949968221095556
https://doi.org/10.1145/2556288.2557357
https://doi.org/10.1145/2556288.2557357
https://doi.org/10.1007/s10055-024-01023-x
https://doi.org/10.1145/3411764.3445180
https://doi.org/10.1145/3411764.3445180
https://doi.org/10.1145/2757401.2757427
https://doi.org/10.1145/2757401.2757427
https://doi.org/10.1016/S1071-5819(02)91024-4
https://doi.org/10.1016/S1071-5819(02)91024-4
https://doi.org/10.1086/517842
https://www.pewresearch.org/short-reads/2021/06/22/digital-divide-persists-even-as-americans-with-lower-incomes-make-gains-in-tech-adoption/
https://www.pewresearch.org/short-reads/2021/06/22/digital-divide-persists-even-as-americans-with-lower-incomes-make-gains-in-tech-adoption/
https://doi.org/10.1016/j.telpol.2007.04.001
https://doi.org/10.1080/01616846.2024.2367926
https://doi.org/10.1080/01616846.2024.2367926
https://library.ifla.org/id/eprint/2221/
https://doi.org/10.1016/j.ipm.2007.10.003
https://doi.org/10.1016/j.chb.2018.01.029
https://doi.org/10.1016/j.acalib.2019.102072
https://doi.org/10.1016/j.acalib.2019.102072

	Abstract
	1 Introduction
	2 Literature Review
	3 Methods
	3.1 Study Overview
	3.2 Study Procedure
	3.3 Voice Recordings and Moderator Observations
	3.4 Participants

	4 Results
	4.1 Exploratory Results of User Study
	4.2 Usability Pain Points for BC and WC Participants

	5 Discussion and Implications
	5.1 Interpreting the Findings
	5.2 Theoretical Implications
	5.3 Practical Implications
	5.4 Strengths, Limitations, and Future Work

	6 Conclusion
	References

