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Abstract
Purpose – This study aims to investigate the perceptional differences of key stakeholders in assessing the
Digital Library Accessibility and Usability Guidelines (DLAUG), in which design information is created and
organized by types of help-seeking situations, to support blind and visually impaired (BVI) users. The
stakeholders consist of BVI users, digital library (DL) developers and scholars/experts. The focus is on the
identification of types of situations in which BVI users and developers show significant perception differences
of DLAUG’s relevance, clarity and usefulness than the other two groups, respectively, and the associated
reasons.
Design/methodology/approach – An in-depth survey was conducted to examine the perceptions of 150
participants representing three groups of key DL stakeholders: BVI users, DL developers and scholars/
experts. Both qualitative and quantitative analyses were applied.
Findings – The results show that BVI users and developers had significant perception differences of the
relevance, clarity and usefulness of the DLAUG than the other two groups held on five situations, mainly
because they played distinct roles in the development of DLs with differing goals and expectations for the DL
design guidelines.
Originality/value – This is the first study that considers different DL stakeholders to assess DL
guidelines to support BVI users.
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1. Introduction
The complex and sight-centered design of digital libraries (DLs) hampers their accessibility
and usability for blind and visually impaired (BVI) users. A DL is “an online collection of
digitized or born-digital items, equipped with an interactive interface to enable diverse user
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communities to find desired information effectively” (Xie et al., 2021a, p. 995). A BVI user
relies on screen readers to interact with desktop computers and mobile devices non-visually.
Making DLs accessible and usable is critical for BVI users (M�atrai, 2018). Accessibility and
usability of Web applications are mainly guided by theWeb Content Accessibility Guidelines
(WCAG) from the World Wide Web Consortium (W3C). However, studies indicate a gap
between the accessibility and usability issues addressed by WCAG and the issues faced by
BVI users on the Web (Kreps and Goff, 2015; Power et al., 2012). Recent research shows that
BVI users face many help-seeking situations when interacting with a DL (Gaona-García
et al., 2017; Xie et al., 2018a, 2021a), which have not been fully addressed in the WCAG. A
help-seeking situation refers to a problem that BVI users identify, indicating that some help
is needed to facilitate their interactions and accomplish their goals/tasks (Xie et al., 2021b).
Additionally, research shows that developers and accessibility professionals have difficulty
implementing WCAG because of its insufficient coverage of accessibility problems,
confusing structure and vague vocabulary, as well as arduous implementation suggestions
(Power et al., 2012; Trewin et al., 2010).

Relevance, clarity and usefulness are the frequently applied criteria for evaluating
accessibility and usability guidelines (Alajarmeh, 2022; Calvo et al., 2016). The relevance of
guidelines is determined by checking if existing accessibility problems are addressed in the
guidelines. Clarity is associated with clear and easily understandable guidelines in
addressing instructions for potential readers. Usefulness is related to applicability and is
associated with whether guidelines can be implemented successfully in designing a website
or a DL.

For guidelines to be relevant, clear and useful, different perspectives from key DL
stakeholders, such as BVI users, scholars/experts and developers, need to be
investigated. Although previous research recognizes the importance of
incorporating different stakeholders’ views in developing and evaluating a system
(Selvadurai et al., 2019; Tu et al., 2021), there is a lack of research done in the DL
context in examining the perception gap among users, developers and scholars. This
research investigated diverse stakeholder perceptions when examining the Digital
Library Accessibility and Usability Guidelines (DLAUG https://sites.uwm.edu/
guidelines/) in terms of their relevance, clarity and usefulness. DLAUG is a set of
guidelines covering diverse recommendations for designing an accessible and
usable DL to support BVI users. DLAUG was developed based on a series of user
studies that identified 37 unique help-seeking situations BVI users face in their
interactions with existing DLs. Because of space limitations, in the present paper,
the authors only propose and report on the research questions related to the
perceptional differences between users and the other groups and between
developers and the other groups, as the perspectives of users and developers are
especially important (Cheoh et al., 2020; Patel et al., 2020).

The related research questions are as follows:

RQ1. In which help-seeking situations do users show significantly different perceptions
of DL design guidelines’ relevance, clarity and usefulness than scholars/experts
and developers?What are the associated reasons for the differences?

RQ2. In which help-seeking situations do developers show significantly different
perceptions of DL design guidelines’ relevance, clarity and usefulness than
scholars/experts and users? What are the associated reasons for the
differences?
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2. Literature review
2.1 The importance of considering different stakeholders’ perceptions
Studies have highlighted the need to consider different stakeholders’ views in system
development and evaluation (Jia and Capretz, 2018; Selvadurai et al., 2019; Velleman et al.,
2017). The same applies to developing DL design guidelines. Different stakeholders have
differing views and understandings of accessibility and usability guidelines. A holistic
evaluation of DLs should incorporate diverse stakeholders’ views to ensure evaluation
validity (Xie et al., 2018a, 2021c; Zhang, 2010). In the DL context, users, scholars/experts and
developers are recognized as the key stakeholders. Studies have highlighted the importance
of incorporating users’ insight and needs in designing a DL (Li and Liu, 2019; Ngimwa and
Adams, 2013; Xie et al., 2018b). While users’ opinions are based on their previous
interactions with DLs, developers’ perspectives result from their work experience (Bai et al.,
2019). As scholars share some of the same expertise and viewpoints as users and DL
developers (Xie et al., 2018b), they consider both users’ and developers’ perspectives,
bridging the perception gap between users and developers.

The perception differences during design, development and assessment are recognized to
be influenced by stakeholders’ backgrounds, expertise and work roles (Yesilada et al., 2012,
2015). The users’ role focuses on using a system and finding relevant information (Cooper
et al., 2012; Xu and Du, 2019). Colusso et al.’s (2017) study illustrated how different work
roles influence developers’ perceptions. As the developers’ work role is to implement
accessible information in practice, they criticize scholarly works for their insufficient
actionable resources, misleading recommendations and differences in vocabulary use.
Accessibility experts stress the advantages of a user-centered approach and training on
WCAG more strongly than non-experts (Yesilada et al., 2015). The key stakeholders’
insights are needed for the guidelines to be relevant to the situations faced by BVI users,
understandable to the key stakeholders and useful when designing a DL.

2.2 Accessibility guidelines assessment
2.2.1 Relevance. Research on the relevance of accessibility guidelines has concentrated on
whether they reflect existing problematic situations that people with disabilities face (Calvo
et al., 2016; Rømen and Svanæs, 2012). Guidelines are considered relevant when WCAG 2.0
success criteria address problematic situations for users (Clegg-Vinell et al., 2014; Power
et al., 2012).

Studies have revealed different stakeholders’ views on the relevance of accessibility
guidelines. Users with disabilities are the main participants in assessing the relevance of
guidelines (Alajarmeh, 2022; Cheoh et al., 2020; Clegg-Vinell et al., 2014). Research involving
users emphasized identifying accessibility problems which were used to evaluate the
relevance of WCAG. Specifically, blind participants identified accessibility problems and
associated severity levels, but only 50.4% of these situations were addressed in WCAG 2.0
success criteria (Power et al., 2012). Similarly, Rømen and Svanæs (2012) noted that only
32% of situations identified by BVI users were acknowledged in WCAG 2.0. Alternatively,
accessibility experts used other approaches to assessing accessibility (e.g. semi-automatic
tools, code inspections). They identified several categories of design problems that were not
addressed in WCAG 2.0 AA success criteria (Calvo et al., 2016). Recently, Alajarmeh (2022)
pointed out that there were still some problems that are not addressed in existing criteria in
WCAG 2.1 in a mobile environment for visually impaired users.

2.2.2 Clarity. The clarity of guidelines is one of the topics examined in the assessment of
accessibility guidelines and resources. Farrelly (2011) revealed the problems of WCAG 2.0,
including the lack of clarity, obtuse language and convoluted organization. Previous studies
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pointed out that WCAG should address the communication challenges different audiences
face to improve its clarity (Abuaddous et al., 2016; Watanabe et al., 2017). They stressed the
importance of using clear terminology and language to the targeted audiences (e.g. web
designers) and providing relevant content suiting their background knowledge.

Some studies considered a lack of language clarity as one of the reasons for confusion in
understanding guidelines (Swallow et al., 2016). Snider et al. (2020) identified different
usages and understandings of terminologies by diverse stakeholders and associated
problems using the guidelines. Furthermore, developers have difficulty interpreting and
understanding accessibility guidelines to implement during Web development (Abuaddous
et al., 2016). In Petrie et al.’s (2011) study, developers complained that the language used in
accessibility guidelines was too foreign and vague to be applied. Moreover, developers were
confused about instructions with vague language and unfamiliar categorization; these
included categorizing guidelines as perceivable, operable, understandable and robust
(Swallow et al., 2016). Concerning clarity to the targeted audience, Brajnik et al. (2011, 2012)
researched the impact of the expertise of scholars/experts when using the WCAG. They
noted that the clarity of the guideline is vital to alleviate discrepancies between different
evaluators (Brajnik et al., 2011).

2.2.3 Usefulness. Prior research has investigated the usefulness of accessibility
guidelines and tools in relation to their applicability in implementing guidelines (Gaggi and
Pederiva, 2021). Previous research stressed the need to incorporate web developers’ input in
creating useful accessibility guidelines (Trewin et al., 2010). Even with accessibility tools
and guidelines, accessibility issues are prevalent on the Web (Alajarmeh, 2022; Haider and
Yesilada, 2020).

Challenges faced by developers in creating an accessible Web are associated with the
large volume of accessibility guidelines (Abuaddous et al., 2016; Swallow et al., 2016), the
lack of tools encapsulating all accessibility criteria (Frazão and Duarte, 2020), difficulty
understanding and prioritizing accessibility requirements (Trewin et al., 2010) and
insufficient details and explanatory examples (Farrelly, 2011). Patel et al. (2020) interviewed
developers regarding the challenges in implementing an accessible website. The
participants valued digestible-sized guidelines that could be implemented in a short time.
They also preferred detailed instructions, such as how to build accessible components to
resolve accessibility issues. Some studies developed accessibility resources to accommodate
developers’ challenges and encourage the development of an accessible Web (Gaggi and
Pederiva, 2021). The tools and resources were not only designed to reduce the volume of
information but also to provide the rationale for accessibility recommendations (Swallow
et al., 2016) and a comprehensive list of accessibility tools (Gaggi and Pederiva, 2021) to help
developers understand and implement accessibility requirements.

3. Methodology
Survey design, using an in-depth survey instrument, was used for this study.

3.1 Sampling
Users, scholars/experts and DL developers were the three key types of stakeholders in this
study. In total, 150 participants were recruited, with 50 participants from each group. BVI
users were mainly recruited with the help of national BVI organizations. The authors
conducted literature searches in academic databases to collect contact information of
scholars who have publications related to DLs and/or accessibility and usability of systems.
Accessibility and usability experts were recruited via related listservs. An invitation flyer
was sent to DL developers in different academic libraries across the USA to recruit them.
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Participants with various demographic characteristics were recruited to represent these
three groups.

Table 1 shows the basic demographic information of the participants. The main research
areas of the 50 scholar/expert participants consist of accessibility, usability, DLs, BVI users
and design guidelines and principles. DL developers involved in the study had an average of
9.31 years of experience in DL services. Their work titles include Web application developer,
digital project developer, digital project librarian, head of digital collections and so forth.

3.2 Data collection
An in-depth survey was administered to 150 participants representing three types of
stakeholders to obtain their assessment. The DLAUG provided associated guidelines for 37
situations that BVI users encounter when interacting with DLs. When assessing the
guidelines for a situation using a seven-point Likert scale, participants rated the associated
guidelines based on perceived clarity, relevance and usefulness, and the definitions of these
terms were provided in the general instruction to the participants as specified in the
Introduction. Additionally, participants were also instructed to provide reasons for their
ratings. Figure 1 presents a sample of the survey.

3.3 Data analysis
First, one-way ANOVA was applied to analyze the numerical ratings to reveal the similarities
and differences among the three groups of stakeholders in their assessment of the guidelines.
Second, when any statistically significant difference was observed, a post hoc test using
Tukey’s honestly significant difference (HSD) method was conducted to compare all possible
pairs of group means to identify specific situations where a user or developer group rated the
relevance, clarity or usefulness of the related guidelines significantly differently from the
others. Moreover, to better understand the reasons behind the different ratings from

Table 1.
Demographic
information of three
groups of
participants

Demographic characteristics
User

(n = 50) (%)
Scholar/expert
(n = 50) (%)

Developer
(n = 50) (%)

Total
(N = 150) (%)

Age
18–29 16 14 2 11
30–39 26 38 44 36
40–49 30 22 42 31
50–59 14 16 10 13
60–69 10 10 2 7
70þ 4 0 0 1

Gender
Female 66 44 60 57
Male 32 56 38 42
Other 2 0 2 1

Ethnicity
Asian/Pacific islander 4 24 8 12
Black or African American 10 10 0 7
Hispanic or Latino 12 10 10 11
White 72 52 82 69
Other 2 4 0 2
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stakeholders, the authors performed a qualitative analysis of participant comments regarding
the relevance, clarity and usefulness of guidelines pertaining to the above quantitative analysis.

4. Results
This section presents the results of the two types of comparisons corresponding to RQ1 and RQ2.
First, the results show significantly different perceptions of the relevance, clarity and usefulness of
DL design guidelines between users versus scholars/experts and developers. Second, the results
show significantly different perceptions of the clarity and usefulness of DL design guidelines
between developers versus users and scholars/experts. Additionally, associated reasons are offered
for the quantitative results. Table 2 presents theANOVA results based onRQ1 andRQ2.

Table 2.
Combined ANOVA

results for
comparison among

stakeholders

Criterion RQ Situation Users Scholars Developers ANOVA

Relevance RQ1 DLSW 6.64 5.36 5.60 F(2,72) = 5.649, p< 0.05
Clarity RQ1 DAAT 6.08 4.84 4.88 F(2, 72) = 7.585, p< 0.05

DURS 6.84 6.20 6.20 F(2, 72) = 4.439, p< 0.05
RQ2 DLNA 6.44 6.56 5.56 F(2, 72) = 6.205, p< 0.05

CDLS 6.68 6.28 5.40 F(2, 72) = 6.986, p< 0.05
Usefulness RQ1 DAAT 6.68 5.60 5.80 F(2, 72) = 6.796, p< 0.05

RQ2 DLNA 6.68 6.44 5.56 F(2, 72) = 6.973, p< 0.05

Notes: DLSW = difficulty locating a specific word/phrase; DAAT = difficulty assessing alt text; DURS =
difficulty understanding results structure/layout; DLNA = difficulty locating a navigational aid; and CDLS =
confusion about digital library structure

Figure 1.
Example of the

survey
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4.1 Users vs scholars/experts and developers
4.1.1 Relevance. There were significant differences among the three groups in rating of the
relevance of the guidelines for difficulty locating a specific word/phrase (DLSW) (users:M= 6.64;
scholars/experts:M= 5.36; developers:M= 5.60, F(2, 72) = 5.649, p< 0.05). According to the post
hoc test results, users perceived the guidelines for DLSW (M= 6.64, SD= 0.86) significantlymore
relevant than those of developers (M = 5.60, SD = 1.50, p < 0.05) and those of scholars/experts
(M=5.36, SD=1.78, p< 0.05).

When assessing the relevance of DLAUG, BVI users considered whether the situation was
relatable to their past experiences. One user commented, “I have often experienced difficulty locating
a specific word or phrase in DL pages, so these guidelines are very important to provide potential
remedies to BVI users” (UB19). The reason behind users’ relevance perception might be that, as
information seekers, they encountered this type of difficult situation during their interactions with
DLs. Also, the associated guidelines seemed capable of addressing problems they had experienced,
which fulfilled their expectations of the guidelines. Scholars/experts paid attention to whether the
guidelines targeted the entire search process. For example, one scholar was concerned that the
guidelines for DLSWwere incomplete because “It is relevant only at thefirst search at the beginning
of a search” (SB13). Scholars/experts’ relevance perceptionwas related to their research experience of
conducting user studies, which enabled them to consider potential issues at different phases of users’
search processes. Developers did not directly address relevance but mainly focused on issues related
to clarity and usefulness. For example, DB9 requested more useful guidelines related to a
recommended feature, stating that “It is good to think about howdifferent kinds of ‘searchwithin the
document’ features might be made accessible, but this needs more detail” (DB9). It seems that DL
developers focused on two things: identification of individual features that should be included in the
guidelines and how to implement those features in practice. DL developers usually have less
knowledge of BVI users’ needs and behaviors than scholars/experts, and they focused more on
practical issues of DL development. What DL developers expected from relevant guidelines were
primarily detailed and easy-to-implement design examples and instructions.

4.1.2 Clarity. There were significant differences among the three groups in rating of the
clarity of the guidelines for difficulty assessing alt text (DAAT) for an image (users: M = 6.08;
scholars/experts: M = 4.84; developers: M = 4.88, F(2, 72) = 7.585, p < 0.05) and difficulty
understanding results structure/layout (DURS) (users: M = 6.48; scholars/experts: M = 6.20;
developers: M = 6.20, F(2, 72) = 4.439, p < 0.05). According to the post hoc test results, users
(M = 6.08, SD = 1.04) perceived the guidelines for DAAT significantly clearer than developers
(M = 4.88, SD = 1.17, p < 0.05) and scholars/experts (M = 4.84, SD = 1.57, p < 0.05).
Users (M = 6.84, SD =0.47) perceived the guidelines for DURS significantly clearer than
developers (M=6.20, SD=0.91, p< 0.05) and scholars/experts (M=6.20, SD=1.12, p< 0.05).

When assessing the clarity of the guidelines for DAAT, BVI user participants paid
attention to whether the guidelines concerning specific elements (e.g. alt text) were described
in a concise manner. For example, UA2 valued the clarity of the guidelines for DAAT,
commenting that “The guideline is quite clear to me. I love the focus on conciseness.” The
likely reason behind this clarity perception is that users have less system design knowledge
of evaluating or implementing the guidelines, and they see conciseness as a dimension of
clarity. From a different perspective, scholars/experts considered whether guidelines were
described using theoretical concepts and whether design recommendations were easy to
understand for DL developers. For example, one scholar mentioned that the:

Description of this guideline seems oriented to abstractions, and which require the creator of alt
text to interpret from his or her own current knowledge. It is not realistic to expect individuals
without specialized knowledge of the needs of BVI readers to know what constitutes “clear and
concise” descriptions, or “context-sensitive” descriptions [. . .] (SA7).
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Scholars/experts realized that developers might not have first-hand knowledge of BVI users’
unique needs, and they expected that guidelines could link recommended features to
illustrative examples of implementation to make it easier for DL developers to follow in
practice. From a practical perspective, DL developers cared whether the provided examples
accurately demonstrated the recommended techniques. For instance, DA3 pointed out that
“The language of the guidelines is a bit confusing to follow in a practical manner. The
examples weren’t clearly demonstrating the technique as far as I could tell.” In addition to
language, developers considered the guideline structure to be an important factor related to
clarity. DA10 focused on the structure of the writing for rationales and objectives,
mentioning that “The specification of rationale and objective may need to change a little for
the order to issue, phenomena, solution, and significance.” The reason behind the
developers’ clarity perception is related to their role in implementing design guidelines
because they care about how clearly the guidelines are written and how logically they are
organized, which would impact the ease of understanding and applying the guidelines in
practice.

4.1.3 Usefulness. There were significant differences among the three groups in rating of
the usefulness of the guidelines for DAAT (users:M= 6.68; scholars/experts:M= 5.60; developers:
M = 5.80, F(2, 72) = 6.796, p< 0.05). According to the post hoc test results, users (M = 6.68, SD =
0.80) perceived the guidelines for DAAT significantlymore useful than developers (M=5.80, SD=
1.26, p< 0.05) and scholars/experts (M=5.60,SD=1.19, p< 0.05).

When assessing the usefulness of DLAUG, BVI users considered whether guidelines
recommended multiple ways to help overcome the situation concerned. For example, UA19
mentioned that “I love that there are several different methods being considered, including the
audio descriptions and the detailed descriptions.”The reason behind this usefulness perception
is that different methods could help address the difficult situation. For scholars/experts, they
emphasized whether recommendations were illustrated using relevant examples. SA9
commented that “This provides some useful information. However, it may be even more so if
the recommendations for image accessibility are hyperlinked to a notable example.”The reason
behind this usefulness perception is that some scholars/experts had research experience in
assessing information retrieval systems, and they expected the guidelines to link recommended
features to illustrative examples of implementation, which will help DL developers apply
guidelines. When assessing the usefulness of DLAUG, DL developers tended to appreciate
multiple best practice examples in the guidelines that they can follow in practice. To enhance
the usefulness of the guidelines for DAAT, DL developers suggested that more examples of
good alt text be included. For example, DA13 emphasized that “[. . .] more examples of good
alternative text would make the guidelines more useful.” DL developers are those who
implement design guidelines in practice, and they expect that each recommended method/
technique/feature is described alongwithmultiple examples to facilitate its implementation.

4.2 Developers vs users and scholars/experts
4.2.1 Clarity. There were significant differences among the three groups in rating of the
clarity of the guidelines for difficulty locating a navigational aid (DLNA) (users: M = 6.44;
scholars/experts: M = 6.56; developers: M = 5.56, F(2, 72) = 6.205, p < 0.05) and confusion
about DL structure (CDLS) (users: M = 6.68; scholars/experts: M = 6.28; developers: M =
5.40, F(2, 72) = 6.986, p < 0.05). According to the post hoc test results, developers perceived
the guidelines for DLNA (M = 5.56, SD = 1.19) were significantly less clear than those of
users (M = 6.44, SD = 1.23, p< 0.05) and those of scholars/experts (M = 6.56, SD = 0.82, p<
0.05). Developers perceived the guidelines for CDLS (M = 5.40, SD = 1.63) were significantly
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less clear than those of users (M = 6.68, SD = 0.85, p < 0.05) and those of scholars/experts
(M= 6.28, SD= 1.10, p< 0.05).

When assessing the clarity of DLAUG, DL developers considered whether the guidelines
clearly differentiated good and bad DL structures and demonstrated associated methods.
For example, when discussing the guidelines for CDLS, DB9mentioned that “I don’t feel that
this guideline was very clear about conveying what made a good or bad DL structure, and
what methods were effective for conveying that structure to users.” The reason behind this
clarity perception is that DL developers expected clear explanations of good and bad DL
structures and associated methods to create ideal DL structures that BVI users desire. Unlike
DL developers, BVI user participants considered things like how simple and understandable
the writing was and whether technical jargon was used. For example, UB19 said, “the
guidelines are expressed in clear, simple, and understandable language, devoid of technical
jargon.” The reason behind this clarity perception is BVI users’ inadequate IT background
related to DL development and interface design, making them prefer understandable language
to technical or specialized jargon. For scholars, their assessment of clarity was based on
whether the guidelines will clearly enhance accessibility and usability. For example, SB20
commented that “The text clearly stated how a page was to be put together so a screen reader
user could locate navigational elements.” The reason behind this clarity perception is that
scholars/experts expected these guidelines to explain how the intended accessibility could be
clearly conveyed to DL developers. Also, scholars considered the structure of the guidelines.
For example, SB19 mentioned that “Guidelines clearly describe the issues and potential
resolution.” The reason behind this perception is that scholars considered the logical structure
to be an important facet of guideline clarity and expected the guidelines to describe
accessibility and usability issues in a logical way.

4.2.2 Usefulness. There were significant differences among the three groups in rating of
the usefulness of the guidelines for DLNA (users: M = 6.68; scholars/experts: M = 6.44;
developers: M = 5.56, F(2, 72) = 6.973, p < 0.05). According to the post hoc test results,
developers perceived the guidelines for DLNA (M = 5.56, SD = 1.29) were significantly less
useful than those of users (M = 6.68, SD = 0.75, p < 0.05) and those of scholars/experts (M =
6.44, SD= 1.23, p< 0.05).

When assessing the usefulness of DLAUG, developers paid attention to whether there was a
clear and prioritized recommendation list. For example, DB4 expressed her concern that “This
is another kitchen-sink help page that lists a variety of recommendations of different sizes
without a sense of priority.” To developers, they expected the guidelines to inform them of the
relative importance or priority of specific guidelines, such as which guidelines/
recommendations are required or optional. Unlike developers, users considered how the
guidelines would help them in their daily interactions with DLs. For example, UB3 said,
“Following these guidelines will make navigating pages much more efficient.” The reason
behind users’ usefulness perception is that the recommended guidelines would help them
efficiently interact with DLs. For scholars, they cared about whether the guidelines could help
developers design a DL. For example, SB19 commented positively on the usefulness of the
guidelines to help create easy-to-navigate DLs, saying that “Guidelines provide highly useful
information for designers to provide an easily navigable site.” The reason behind this
usefulness perception is that scholars assessed the guidelines from the perspective of DL
developers and focused on howwell users’ requirements can be translated into practice.

5. Discussion
This is the first study that investigates the perceptions of three types of stakeholders related
to the relevance, clarity and usefulness of DL design guidelines. The findings of this study
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echoed the results of some previous research. Most importantly, this study generates
significant theoretical and practical implications. DLAUG was updated based on feedback
from the three groups (BVI users, scholars/experts and DL developers). Figure 2 presents
the perceptions of DL stakeholders regarding the relevance, clarity and usefulness of
DLAUG and their standpoints.

5.1 Theoretical implications
The results of the study demonstrate that it is critical to incorporate perspectives from
diverse stakeholders into DL design guidelines, confirming the results of prior research
(Colusso et al., 2017; Xie et al., 2018b; Yesilada et al., 2015; Zhang, 2010). Nevertheless, this
research further explores the standpoints of stakeholders and their associations with their
rating rationales on relevance, clarity and usefulness. Three groups of stakeholders had
different perceptions of the relevance, clarity and usefulness of the DLAUG because of the
following primary reasons. First, they played differing roles in the development of DLs.
Previous research shows that stakeholders’ roles influence their assessment of guidelines
(Colusso et al., 2017; Cooper et al., 2012; Xu and Du, 2019; Yesilada et al., 2015). This study
specifies the roles of the three stakeholder groups. In their role, BVI users mainly use DLs
for information-seeking purposes. Scholars/experts have a role in conducting research on
issues related to BVI users’ interactions with systems and conducting accessibility and
usability testing for systems. The role of DL developers is to create accessible and usable
DLs. Second, not only do they play different roles, but they also possess varying levels of
experience and knowledge. Prior research points out that each stakeholder’s opinion is
affected by their experience and knowledge (Bai et al., 2019; Xie et al., 2018b; Yesilada et al.,
2015). This study further reveals that users experience help-seeking situations in their
interactions with DLs, but they have inadequate knowledge of the accessibility and usability
of DLs. Conversely, DL developers lack knowledge about BVI users, their behaviors and

Figure 2.
Perceptions of DL
stakeholders on

relevance, clarity and
usefulness of DLAUG
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their needs. Scholars/experts are the intermediaries who know about both users and the
accessibility and usability of DLs. Third, this study identifies that these three groups have their
own goals and associated expectations that previous studies failed to explore. The primary goal
of users is to interact with DLs efficiently. Their expectations for the guidelines are that the
problems they encounter in interacting with DLs are addressed in multiple ways, and that the
guidelines are written clearly and understandably for laymen. The goal of developers is to
realistically implement the guidelines in the development of DLs. They expect the guidelines to be
logically organized, include sufficient examples and be prioritized, allowing them to successfully
build accessible and usable DLs that support BVI users. The foremost goal of scholars/experts is
to develop guidelines that not only address user problems but also facilitate implementation by
the developers. They expect the guidelines to cover DL accessibility and usability problems in the
search process and to be easy to understand as well as applicable. Additionally, the study shows
how scholars/experts serve as the “go-between” group that helps reconcile the diverse needs of
the BVI user and developer groups.

For relevance, it is imperative that DL design guidelines consider a comprehensive list of
help-seeking situations that BVI users encounter in using DLs. Previous research has not
systematically identified situations that BVI users face (Alajarmeh, 2022; Power et al., 2012;
Rømen and Svanæs, 2012). At the same time, most existing research only involved users; very
few studied experts and/or developers. Scholars/experts relied on their knowledge of research
and evaluation for guideline assessment (Calvo et al., 2016; Power et al., 2012). For relevance,
users made their judgments based on their prior experience and the help-seeking situations
they encounter. In rating the relevance, scholars/experts considered the problems faced by BVI
users holistically. Their relevance judgment emphasized whether the recommended guidelines
can cover all of the situations at different phases of a search process. DL developers’ evaluation
concentrated on whether detailed and specific information was provided to demonstrate the
relevance of associated guidelines. They did not have experience or knowledge of BVI users’
situations, so theymainly emphasized issues related to clarity and usefulness.

For clarity, language and structure are essential for DL guideline assessment. In previous
research, scholars/experts emphasized clarity of the language to alleviate confusion in
understanding guidelines (Brajnik et al., 2011, 2012), while developers concentrated on the
linguistic aspect of guidelines for implementation (Abuaddous et al., 2016; Petrie et al., 2011;
Swallow et al., 2016). No user input about clarity has been previously published. In this
study, on the one hand, users assigned significantly higher scores for clarity of DLAUG in
users versus scholars/experts and developers comparison. On the other hand, developers
assigned the lowest scores for clarity of DLAUG in developers versus users and scholars/
experts comparison. Users’ ratings were based on the clarity of the statements concerning
situations and the conciseness of the guidelines because they did not have a design
background. Scholars/experts’ judgments were based on both users and developers. They
cared not only to what extent the guidelines were written in non-technical language but also
whether developers could understand all guideline components. Developers’ assessments
were determined by whether the guidelines were easy to follow, mainly whether there were
examples offered to illustrate the recommended techniques. In addition, some participants
were concerned about the structure of the guidelines, just as Swallow et al. (2016) found in
their study.

For usefulness, in this study, users expected that the usefulness of the guidelines could be
assessed based on whether the guidelines would help them efficiently interact with DLs. For
scholars/experts, both previous research and this study emphasized the applicability of
design guidelines. Petrie et al. (2011) stressed the importance of taking guidelines’
applicability into consideration. In this study, scholars/experts’ evaluations also checked
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whether connections exist between key components, particularly whether DLAUG links
recommended features to illustrative examples of their implementation. For developers, both
previous works and this study suggested providing explanatory and illustrative examples
(Farrelly, 2011; Patel et al., 2020). Furthermore, developers went a step further to examine
the provided design recommendations for adoption when creating DLs. In addition, they
also cared about the priority of guidelines – i.e. which situations and associated guidelines
need to be considered first. This is helpful in solving the issue of the large volume of
accessibility guidelines (Abuaddous et al., 2016; Swallow et al., 2016). Of the three groups,
developers were the most demanding and critical in their assessment of the usefulness of
DLAUG.

5.2 Practical implications
Based on the survey results for the three groups of stakeholders, this study enhanced DLAUG.
For relevance, developers requested useful guidelines related to recommended features,
scholars/experts asked to provide comprehensive guidelines and users expected guidelines
targeted at their encountered problems when using DLs. Therefore, the enhancement of
DLAUG considered how to cover all critical help-seeking situations. For clarity, the guidelines
were modified by replacing their technical terms with more generally understandable terms
because users and scholars recommended not using technical language. In this way, all
stakeholders, especially users and developers, could read and understand clearly. Where
technical terms persisted, a glossary was provided. Also, developers suggested a more
organized structure, so an introduction to the guidelines was added. Improving the guidelines’
usefulness was mainly achieved by adding more how-to examples with suggested steps for
implementation. Providing a prioritized recommendation list addressed developers’ requests
for a list of guidelines with proposed priorities. In addition, to address scholars/experts’
concerns, a numbering system was applied to the entire set of guidelines to show the
connections between components.

6. Conclusion
Despite the best intentions and sustained efforts of the scholarly and practitioner communities,
the accessibility and usability of systems continue to be problematic for BVI users. Although
existing design guidelines and standards (e.g. WCAG 2.2) are capable of enhancing BVI users’
access to interface elements, research shows that these guidelines fall short of ensuring effective
access and usability of systems for BVI users. The findings of the study highlight the
importance of adequately accommodating the needs of key stakeholders – BVI users,
developers and scholars/experts – to ensure the success of the design guidelines. It further
characterizes each group according to their viewpoints, namely, roles, knowledge/experience,
goals and expectations. These shape each group’s accessibility and usability needs vis-à-vis the
design guidelines, which, in turn, shape their perceptions of each guideline’s quality. Taken
together, the differing needs and perspectives of the three stakeholder groups make the design
guidelines more holistic in nature. Hence, the success of a design guideline depends on howwell
it meets the needs of these three groups of stakeholders.

The findings of this study also imply that the success of a design guideline in delivering
DL accessibility and usability hinges broadly on whether it meets three quality standards:
relevance, clarity and usefulness. Relevance depends on how directly a design guideline
speaks to a help-seeking situation encountered by target users, how comprehensive its
coverage of the concerned search task is and how adequately it illustrates the recommended
help features. Clarity depends on how well technical jargon is simplified for a non-technical
reader and how logically it organizes information. Usefulness depends on how detailed and
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illustrative the provided directions are and how well the priorities of implementation are set.
Each of these quality standards is further explained with illustrations in this paper, which
may serve as guidance for scholars and practitioners.

This study also has its limitations. The first limitation is its modest sample size. Each
stakeholder group was represented by 50 research participants, which is insufficient for
establishing statistical generalizability of the findings. The second limitation is related to
the diversity of the developers recruited. All 50 developers who participated in the study
were affiliated with academic libraries, which is only a subset of the DL developer
community. Future research must address these limitations by expanding the sample size
and participant diversity when applying the design guideline development approach.
Future research could also involve converting the design guidelines into a set of success
measures (akin to WCAG success criteria), which could form the basis for automated
accessibility and usability testing for DLs and other information retrieval systems.
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