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Abstract

[Purpose/Significance] From the perspective of user experience, this study con-
structs an evaluation system that integrates indicators affecting service qual-
ity, service capability, and service satisfaction, aiming to guide mobile library
systems in improving user services. [Method/Process| By integrating existing
research literature and relevant online reviews, and following expert discussions,
16 indicators across four categories were selected to construct a mobile library
system evaluation index system based on user experience. The Analytic Hi-
erarchy Process (AHP) was then employed to determine the weights of these
evaluation indicators. [Results/Conclusion] Mobile library systems should in-
crease the supply of electronic databases and multimedia resources to meet
users’ demands for digital information resources; they should further improve
functions such as online downloading and online reading to help users effectively
utilize collection resources for their work and study; and they should continu-
ously optimize system performance and human-computer interaction interfaces
to simplify operational logic and enhance user experience.
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Abstract: [Purpose/Significance] From the perspective of user experience,
this study constructs an evaluation system that integrates indicators affecting
service quality, service capability, and service satisfaction, aiming to guide mo-
bile library systems in improving user services. [Method/Process] Based on
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existing research literature and relevant online reviews, and after discussion
with experts, we selected 16 indicators across four categories to build a user
experience-based evaluation index system for mobile library systems, and then
used the Analytic Hierarchy Process (AHP) to determine the weights of these
evaluation indicators. [Result/Conclusion] Mobile library systems should
increase the supply of electronic databases and multimedia resources to meet
users’ demands for digital information resources. They should further improve
functions such as online downloading and online reading to help users effectively
utilize collection resources for their work and study. Additionally, mobile library
systems must continuously optimize system performance and human-computer
interaction interfaces to simplify operational logic and enhance user experience.
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Through mobile devices, people can remotely access library services, conve-
niently search library catalogs, track their borrowing status, and instantly query
and download electronic resources. Consequently, mobile library services have
become one of the most commonly used library service models. However, due to
the wide variety of mobile device types and screen sizes, if mobile library system
design fails to account for these differences, it will not only directly affect peo-
ple’s ability to use the library system via mobile devices but also directly impact
user experience. Therefore, it is necessary to examine, from a user experience
perspective, the relative importance of different factors influencing user adop-
tion and continued use of mobile library systems, and to accordingly optimize
mobile library system design to enhance service quality and user satisfaction.

2 Literature Review

As people increasingly access library systems through mobile devices, issues
related to mobile libraries have attracted scholarly attention. Research has
primarily focused on two aspects:

2.1 Mobile Library System Design and Recommendation System Con-
struction

First, research on mobile library system design. After analyzing two mo-
bile information service models—SMS services and WAP services—Hu Chang-
ping et al. proposed a cross-system cloud service model framework for mobile
users in digital libraries, and described the implementation of functional mod-
ules such as platform navigation, online reading, resource retrieval, reference
consultation, and book reservation across four layers: portal, application, man-
agement, and adaptation [1]. Zeng Li constructed a functional model including
electronic resources, book queries, and reference consultation from both ad-
ministrator and user perspectives based on user needs analysis, and analyzed
its operational model [2]. Additionally, Jiang Bo et al. built a basic architec-
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ture for a WeChat-based mobile library app service system and implemented
functions including SMS messaging, MMS multimedia messaging, and mobile
website services [3].

Second, research on mobile library recommendation system construc-
tion. Li Jingyun discussed the design of a context-aware knowledge recommen-
dation system for mobile libraries [4]. Liu Haiou et al. not only constructed a
contextual recommendation system for mobile digital libraries based on situa-
tional interest modeling but also conducted experimental verification [5]. Fur-
thermore, She Jingtao et al. shared their experience in implementing RSS-based
new book recommendation services on mobile phones, using the Zhejiang Uni-
versity of Technology Library’s new book recommendation service as an example
[6].

Third, evaluation of mobile library cloud bookshelf systems. P. S. Chiu
et al. developed a cloud-based e-bookshelf system and evaluated users’ usage
intentions and satisfaction using the Information Systems Success Model [7]. C.
F. Lai et al. developed a mobile library cloud bookshelf system and evaluated
it from four aspects—system quality, information quality, service quality, and
user satisfaction—finding that the system could meet user needs [8].

2.2 Research on Mobile Library User Needs, Service Quality Evalu-
ation, Usability Evaluation, Service Capability Evaluation, and User
Experience Evaluation

First, research on mobile library user needs. Li Yujia et al. used system
dynamics to analyze the interrelationships and dynamic changes among factors
affecting mobile library user needs, and proposed improvement suggestions from
four aspects: sensory experience design, information resource design, interaction
design, and emotional design [9].

Second, research on mobile library service quality evaluation. Chu
Zhaohui selected 15 secondary indicators including resource richness and col-
lection retrievability from four dimensions—information resources, service envi-
ronment, interaction quality, and service effectiveness—to construct a mobile
library service quality evaluation index system [10]. Zhang Chunlei chose 16
secondary indicators including content richness, mobile device adaptability, re-
sponsiveness, and ease of use from four aspects—content quality, environmental
quality, interaction quality, and outcome quality—to construct a university mo-
bile library service quality evaluation index system [11]. Additionally, Ming
Junren et al., based on interviews and grounded theory analysis, obtained a
series of indicators covering environmental quality, interaction quality, informa-
tion quality, and retrieval quality. Through empirical research, they found that
10 secondary indicators including interface design and information richness were
factors influencing mobile library service quality [12].

Third, research on mobile library usability and service capability.
Yuan Jing et al. constructed a mobile library usability evaluation index system
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with 14 secondary indicators including navigation and help functions and re-
source accessibility from four aspects: ease of use, effectiveness, efficiency, and
service effectiveness [13]. Chen Sheng evaluated the usability of the Shanghai
Library’s mobile library from six aspects: learnability, ease of use, effective-
ness, errors and feedback, layout and settings, and subjective satisfaction [14].
Additionally, Wang Weijun constructed a mobile library service capability evalu-
ation index system with 10 secondary indicators including information resource
quality, service functions, and service effectiveness from five dimensions: infor-
mation resource construction status, mobile technology support status, service
personnel status, user needs acquisition, and service process management [15].
R. Fung et al. used J. Nielsen’s 10 usability principles [16] to evaluate the usabil-
ity of the University of Hong Kong Libraries’ mobile website, identifying issues
such as failure to inform users of waiting times, illogical information display, in-
consistent information presentation, and lack of advanced search functionality
[17].

Fourth, research on mobile library user experience and satisfaction.
Yao Yuan et al. empirically found that mobile library user experience is sequen-
tially influenced by functional experience, emotional experience, interactive ex-
perience, and sensory experience [18]. Wei Qunyi et al. constructed a mobile
library user experience evaluation index system from five aspects—sensory expe-
rience, interactive experience, functional experience, emotional experience, and
social influence—and found that literature retrieval, cloud reading, and per-
ceived usefulness were three important indicators affecting mobile library user
experience [19]. Additionally, Gan Chunmei found that usefulness confirmation,
performance confirmation, and perceived pleasure were important factors affect-
ing mobile library satisfaction [20]. Y. M. Huang et al. used the Information
Systems Success Model to evaluate the usage status and satisfaction of Taiwan’s
mobile library services [21].

From the above analysis, although valuable research results have emerged on
mobile library-related issues, and user needs and experience have received atten-
tion from some scholars, comparison of the evaluation index systems constructed
in these literatures reveals significant differences, indicating that the academic
community has not yet reached a consensus on how to evaluate mobile library
systems. Moreover, existing literature has three aspects that urgently need im-
provement: First, most literature treats resource richness as a whole in the eval-
uation system, but users generally place greater emphasis on digital resources
in mobile libraries. Therefore, subdividing resources and introducing them into
the evaluation system would help libraries establish correct perspectives on col-
lection development. Second, existing literature attaches great importance to
mobile library function construction. Although current mobile libraries provide
both basic and advanced search functions, no research has examined whether
users need both functions simultaneously. Additionally, only a few studies have
included online downloading and reading functions in their evaluation systems.
Third, although a few evaluation systems incorporate responsiveness and adapt-
ability of mobile library systems, no study has treated mobile library system
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performance and security experience as a first-level indicator and introduced it
into the evaluation system after subdivision.

Therefore, to provide a practical reference for libraries to optimize their mobile
library service systems, this study not only selects valuable indicators from pre-
vious research that affect service quality, service capability, and service satisfac-
tion from a user experience perspective, but also introduces crucial indicators
for mobile library service systems such as “types and quantities of electronic
databases,” “types and quantities of digital multimedia resources,” “online ba-
sic search function,” and “online advanced search function” to construct a new
evaluation index system for mobile library systems comprising four first-level
indicators: system resource richness experience, system function completeness
experience, system interface usability experience, and system performance and
security experience.

3 Selection of Evaluation Indicators for Mobile Library Sys-
tems

Based on the principles of representativeness and advancement, this study first
selected the National Library of China, Shanghai Library, Peking University
Library, and Tsinghua University Library, and crawled user reviews from on-
line forums such as Zhihu, Weibo, and Baidu Tieba to construct a word cloud
(see Figure 1 [Figure 1: see original paper]). Second, we invited three senior
users, two mobile library technicians, and one library and information science
researcher as experts to access these four libraries’ mobile systems with us and
discuss indicators affecting user experience. Finally, combining common in-
dicators selected in most existing literature and common issues mentioned in
relevant forums, we selected 16 indicators from four aspects—system resource
richness experience, system function completeness experience, system interface
usability experience, and system performance and security experience—to con-
struct the mobile library system evaluation index system (see Figure 2 [Figure
2: see original paper]).

Compared with previous research, this study has three main characteristics:
First, it introduces system resource richness experience and system performance
and security experience as first-level indicators and subdivides them to exam-
ine their impact on user experience. Second, although previous literature also
included system function completeness experience as a first-level indicator [15,
19], this study introduces online downloading and reading functions and subdi-
vides search functions into basic and advanced search functions to examine their
impact on user experience. Third, although previous literature also addressed
system interface usability experience [14, 19], this study introduces system in-
terface layout aesthetics and system navigation clarity as subdivided secondary
indicators to examine their impact on user experience.
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3.1 System Resource Richness Experience (A1)

System resource richness experience in mobile library systems refers to users’
direct perception of whether various forms of resources—including books, jour-
nals, electronic databases, and multimedia—can meet their information needs
in learning and work scenarios. As a public resource platform with cultural,
entertainment, and educational attributes, the richness and quality of mobile
library system resources directly affect whether users can find the documents
they need, making “system resource richness experience” one of the important
indicators affecting mobile library user experience [10, 22]. To fully reveal the
richness of mobile library system resources, this study selected four secondary
indicators: “types and quantities of paper books (A11),” “types and quantities
of paper journals (A12),” “types and quantities of electronic databases (A13),”
and “types and quantities of multimedia resources (A14).

3.2 System Function Completeness Experience (A2)

System function completeness experience refers to users’ direct perception of
whether the system meets all required business functions. In the mobile service
environment, users not only expect mobile library systems to have functions
for online reservation of library visits, seat selection, and book borrowing, but
also require online consultation services and optional basic search, advanced
search, or even one-stop search functions [23]. Additionally, users demand func-
tions such as online resource downloading, online document delivery, and online
reading. Therefore, in the mobile service environment, “online reservation func-
tion (A21),” “online consultation function (A22),” “online basic search function
(A23),” “online advanced search function (A24),” and “online downloading and
reading function (A25)” affect users’ experience of system function complete-
ness.

3.3 System Interface Usability Experience (A3)

In the mobile service environment, the mobile library system interface serves
as the interaction channel and information transmission medium between the
system and users, significantly influencing user experience. The user interface of
mobile library systems must not only follow design principles for online service
systems but also reflect regional or organizational cultural characteristics and
the convenience features of public resources. For example, Tsinghua University’s
mobile library system features a very aesthetically pleasing and clear design,
with prominent navigation bars that enable visitors to find desired functions
immediately. Considering that users require not only simple, clear, and aesthet-
ically pleasing interface layouts but also fast and easy-to-understand operation
interfaces and prominent, orderly navigation, this study selected “system inter-
face layout aesthetics (A31),” “system interface ease of use (A32),” and “system
navigation clarity (A33)” as secondary indicators.
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3.4 System Performance and Security Experience (A4)

System performance and security experience refers to users’ direct perception
of information transmission smoothness, performance stability, response speed,
and whether system pages automatically adjust layout and formatting according
to mobile device type or browser during mobile library system usage. System
performance and security are fundamental attributes of mobile library systems
that directly affect whether users can use them normally [10, 24]. Therefore, this
study selected four indicators as secondary measures: “system fluency (A41),”
“system stability (A42),” “system response speed (A43),” and “system adapt-
ability (A44).

4 Determination of Weights for Mobile Library System
Evaluation Indicators

To determine the weights of mobile library system evaluation indicators from the
user experience perspective, this study invited 30 experienced senior users with
extensive experience using multiple mobile library systems. After training them
in the Analytic Hierarchy Process, we asked them to conduct pairwise compar-
isons of indicators under the same criterion using the nine-point scale proposed
by AHP founder Professor Saaty, thereby constructing judgment matrices. Ta-
ble 1 through Table 5 show an example of judgment matrices constructed by
one senior user and their calculation results [25]. After collecting data from 30
senior users, we first used YAAHP software to calculate each user’s indicator
values and then computed the mean values across all 30 users to obtain the final
results (see Table 6 ).

From the first-level evaluation indicators of mobile library systems, “system
function completeness experience,” “system performance and security experi-
ence,” and “system resource richness experience” have weights of 0.303, 0.266,
and 0.257, respectively, representing the three indicators with the greatest im-
pact on user experience. This is because mobile library system functions and
resource conditions largely determine the intensity of users’ willingness to use
the system, while system performance conditions affect users’ willingness to
continue using the system long-term. “System interface usability experience”
has a weight of 0.174, representing the indicator with the smallest impact on
user experience. The authors believe this relatively low user sensitivity to sys-
tem interface results from two factors: First, with the gradual development
of domestic mobile library systems in recent years, system interface usability
experience has greatly improved, exceeding users’ psychological expectations.
Second, for learning or office resource systems like mobile libraries, users have
relatively low requirements for interface aesthetics, as long as daily usage needs
are met.

Regarding system resource richness experience, “types and quantities of elec-
tronic databases” and “types and quantities of multimedia resources” have
weights of 0.509 and 0.301, respectively, ranking as the top two indicators
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affecting users’ system resource richness experience. In contrast, “types and
quantities of paper books” and “types and quantities of paper journals” have
weights of 0.093 and 0.097, respectively, representing indicators with relatively
minor impact. The authors attribute this phenomenon to two factors: On one
hand, when accessing mobile library systems, users expect to directly obtain
resources, and electronic databases and multimedia resources can directly meet
these needs. On the other hand, as the Internet/mobile networks become in-
creasingly pervasive, people have grown accustomed to using digital information
resources in their work and study, and have developed more diverse requirements
for information presentation formats.

Regarding system function completeness experience, “online downloading and
reading function” has a weight of 0.399, representing the indicator with the
greatest impact on user experience of system function completeness. The au-
thors attribute this primarily to two factors: First, users accessing mobile library
systems via mobile devices expect to directly obtain resources or read online.
Second, currently, mobile library systems provide very limited resources for di-
rect downloading and online reading, creating strong user demand. Since online
reservation of library visits, seats, and publications has become a daily need
for users accessing mobile library systems, “online reservation function” is the
second most influential indicator, with a weight of 0.215. “Online basic search
function” has a weight of 0.136, making it the third most influential indica-
tor, while “online advanced search function” has a relatively smaller impact on
system function completeness experience, with a weight of 0.125. The authors
believe this occurs because, on one hand, most mobile devices have relatively
small screens that are not convenient for more complex advanced searches, and
on the other hand, the online basic search functions currently embedded in mo-
bile library systems already meet the information retrieval needs of the vast
majority of users. “Online consultation function,” though a relatively advanced
online service function of mobile library systems, also has relatively small impact
on user experience of system function completeness (weight of 0.125), which the
authors attribute to most users lacking awareness of online library consultation
services.

Regarding system interface usability experience, “system interface ease of use”
has a weight of 0.485, representing the indicator with the greatest impact on user
experience of system interface usability. “System interface layout aesthetics” has
a weight of 0.326, making it the second most influential indicator, while “system
navigation clarity” has a weight of 0.189, representing the indicator with the
smallest impact. This shows that mobile library system users’ requirements for
system interface are more oriented toward practical utility and have not yet
risen to higher levels, with relatively low concern for navigation clarity.

Regarding system performance and security experience, “system adaptability”
has a weight of 0.334, representing the indicator with the greatest impact on
user experience of system performance. “System fluency” and “system response
speed” have weights of 0.298 and 0.289, respectively, representing indicators
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with relatively large impact, while “system stability” has a weight of 0.079, rep-
resenting an indicator with relatively small impact. The authors attribute this
result to three factors: First, the wide variety of mobile devices and screen sizes,
combined with different client/server programming languages for browsers, and
the fact that many mobile library systems are not designed to automatically
adjust layout and formatting according to device type or browser, often results
in ineffective display of certain functions. Second, as public facilities without
commercial platform profit incentives or market competition pressure, mobile
library systems lack necessary maintenance and upgrades, leading to insufficient
page loading fluency and untimely response to user operations. Third, mobile
library systems have relatively simple operational logic, aging servers are gradu-
ally being phased out, programming algorithms and languages are continuously
optimized, and user device performance has significantly improved in recent
years, which have largely resolved system stability issues.

5 Research Conclusions and Implications

As evident from the above analysis, mobile library systems should increase the
supply of electronic databases and multimedia resources to meet users’ demands
for digital information resources. They should further improve functions such
as online downloading and online reading to help users effectively utilize collec-
tion resources for their work and study. Additionally, mobile library systems
must continuously optimize system performance and human-computer interac-
tion interfaces to simplify operational logic and enhance user experience. Based
on these conclusions and the problems currently encountered in mobile library
system development, the authors propose the following measures to promote
mobile library system development.

5.1 Multi-pronged Approach to Enrich Digital Resource Collections

Mobile library systems should increase the supply of electronic databases and
multimedia resources to meet users’ demands for digital information resources
[26]. Like traditional libraries, resource richness is a key factor affecting mobile
library system user experience [10]. However, for mobile library system users,
the richness of digital resource collections has greater impact on user experience
[27]. Compared with the relatively rich paper books and journals owned by
many libraries, only a few libraries have substantial electronic databases and
multimedia resources and provide online downloading and reading functions.
The authors attribute this situation to two main factors: First, some library
managers have outdated mindsets—emphasizing paper collection development
while neglecting digital collection development. They prefer spending heavily on
“visible and tangible” paper resources rather than investing in digital resources
or digital resource construction. Second, some libraries have limited financial
resources for digital resource construction, and electronic databases are generally
expensive while digitizing collection resources is also costly.

Therefore, to enrich digital resource collections in mobile library systems, the
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authors propose three measures: First, unlike physical libraries, the value of
mobile library system collections depends not only on the types and quantities
of paper books and journals collected, but more importantly on the types and
quantities of electronic databases and multimedia resources available for online
downloading or reading. Therefore, library managers must change their mindset
and be willing to allocate funds to purchase or construct digital resources. Li-
brary industry associations and library education institutions can help enhance
managers’ awareness of the importance of digital information resource construc-
tion by organizing forums and training programs. Second, regarding digital
information resource procurement, the authors suggest that under the leader-
ship of library committees or industry associations, libraries can form alliances
for collective bargaining or group purchasing to reduce costs, thereby increasing
digital information resource supply for financially constrained libraries. Third,
regarding paper resource digitization, libraries can adopt a division-of-labor ap-
proach under the coordination of library committees or industry associations,
with each library undertaking digitization of certain types of paper resources
and then exchanging them to share digital resources. This can significantly
reduce digitization costs for individual libraries while increasing their digital
information resource supply.

5.2 Service-Oriented Continuous Improvement of System Functions

Driven by the rapid development of mobile Internet in recent years, almost all li-
braries have accelerated mobile library system development with the philosophy
of providing users with more convenient and higher-quality services, launching
mobile library systems with relatively rich functions. However, based on the pre-
ceding analysis and investigation of mobile library systems, the authors identify
several remaining issues: First, although “online downloading and reading func-
tion” is currently the indicator with the greatest impact on user experience of
system function completeness, and scholars have included user downloading and
online reading as two important functions in cloud-based mobile digital library
cross-system service platforms [1], only some mobile library systems provide this
function. Second, although almost all mobile library systems provide “online
reservation function” and “online basic search function,” the service content
needs further enrichment. For example, Shanghai Library only provides online
book reservation, when in fact users also need services such as online reservation
of library visits and seat selection. Third, only a few mobile library systems pro-
vide “online consultation function” and “online advanced search function,” and
these functions remain to be improved. Although the “online consultation” in
the new version of Shanghai Library includes “hot issues,” “quick services,” and
“feedback,” the “quick services” are still under construction. Similarly, neither
the National Library of China mobile system nor Shanghai Library provides ad-
vanced search functionality. Although the preceding analysis also found these
two functions have relatively small impact on user experience of system function
completeness, as mobile library users’ cultural and professional levels continue
to improve, the authors believe that an increasing number of users will require
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these two functions.

Regarding the improvement of mobile library system functions, the authors sug-
gest attention to two issues: First, under the leadership of library industry
associations, experts from academia and industry can collaborate to develop na-
tional or industry standards for mobile library systems, using standards to guide
and promote functional improvement. Second, functional construction should
not be limited to currently socially necessary functions but should build func-
tional construction planning schemes from the perspective of functions that mo-
bile library systems should possess. Of course, with limited financial resources,
priority can be given to currently necessary functions, followed by continuous
implementation of functional construction planning schemes as times evolve.

5.3 Optimize Performance to Enhance User Experience

Although many libraries have launched mobile library systems, these systems
have more or less issues in system compatibility, adaptability, stability, and
interface friendliness. As analyzed previously, these indicators directly affect
mobile library system user experience. Therefore, mobile library systems must
take measures to optimize performance and interface to enhance user experience.

Regarding performance and interface optimization, the authors propose two
measures: First, to ensure mobile library systems achieve optimal display ef-
fects across various types of mobile devices and browsers, developers should not
only strive to build adaptive systems during the development phase but also
test display effects on as many device models and browsers as possible during
the testing phase and continuously optimize. Second, in-depth research should
be conducted on user behavior habits when using mobile library systems [24],
continuously enhancing system ease of use, interface aesthetics, and navigation
clarity from the perspective of simplifying user operational logic.
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Abstract: [Purpose/significance] From the perspective of user experience,
the paper integrates the indicators that affect service quality, service capabil-
ities and service satisfaction to construct an evaluation index system to guide
mobile library system providers to improve their products. [Method /process]
Based on previous literature and related reviews, after discussing with some ex-
perts, 16 indicators in four categories were selected to construct an evaluation
index system for mobile library system from the perspective of user experience,
and then used Analytic Hierarchy Process to determine the weight of these in-
dicators. [Result/conclusion] The mobile library system should increase the
supply of electronic databases and multimedia resources to meet the needs of
users for digital information resources. The mobile library system should further
improve the functions of online downloading and online reading, so as to help
users effectively use the collection resources to serve their work and study. The
mobile library system should continuously optimize system performance and
human-computer interaction interface, thereby simplifying the operation logic
and improving the user experience.

Keywords: mobile library system; user experience; evaluation index system
Note: Figure translations are in progress. See original paper for figures.
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