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Affective choosing of
clustering and categorization

representations in
e-book interfaces
Ko-Chiu Wu and Tsai-Ying Hsieh

National Taipei University of Technology, Taipei City, Taiwan

Abstract
Purpose – The purpose of this paper is to investigate user experiences with a touch-wall interface
featuring both clustering and categorization representations of available e-books in a public library to
understand human information interactions under work-focused and recreational contexts.
Design/methodology/approach – Researchers collected questionnaires from 251 New Taipei City
Library visitors who used the touch-wall interface to search for new titles. The authors applied
structural equation modelling to examine relationships among hedonic/utilitarian needs, clustering and
categorization representations, perceived ease of use (EU) and the extent to which users experienced
anxiety and uncertainty (AU) while interacting with the interface.
Findings – Utilitarian users who have an explicit idea of what they intend to find tend to prefer the
categorization interface. A hedonic-oriented user tends to prefer clustering interfaces. Users reported
EU regardless of which interface they engaged with. Results revealed that use of the clustering
interface had a negative correlation with AU. Users that seek to satisfy utilitarian needs tended to
emphasize the importance of perceived EU, whilst pleasure-seeking users were a little more tolerant of
anxiety or uncertainty.
Originality/value – The Online Public Access Catalogue (OPAC) encourages library visitors to
borrow digital books through the implementation of an information visualization system. This
situation poses an opportunity to validate uses and gratification theory. People with hedonic/utilitarian
needs displayed different risk-control attitudes and affected uncertainty using the interface.
Knowledge about user interaction with such interfaces is vital when launching the development of a
new OPAC.
Keywords Information visualization, Information-seeking behaviour, E-book, Affective computing,
Human information interaction, Interface usability
Paper type Research paper

Introduction
Owing to advances in network access and information technology, mass
communication has undergone a transformation from one-way broadcasting to
interactive media channels complete with user feedback. Uses and gratification theory
(UGT) attests that an audience actively chooses the most desired channel from a
variety of media channels, and their affective and cognitive states and behaviours
affect their choices (Katz et al., 1974; Weibull, 1985). UGT uses an audience-centred
approach to illustrate how the users prefer to make decisions about which media
channel they will be exposed to. This illustration encourages researchers to consider
how new approaches and technologies might further affect the information-seeking (IS)
methods of users.

A library is responsible for introducing new reading materials and new editions to
its members. Introductions to books bear a similarity to information recommendations,
which aim to inform the reader regarding library collections and brief accounts of each
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publication. In the past, physical books were placed at the entrance of a library to
attract the eyes of visitors. The introduction of a book requires a higher visibility and
reliable recommendations than ordinary information retrievals by keywords via OPAC.
Hence this paper utilizes a vertical touch-wall display for information visualization in
the hopes of increasing the visibility and checkout rate of e-books. This research study,
based on human information interactions (HII) and UGT, attempts to understand the
criteria by which these library members choose a certain media channel. In other
words, we want to explore which framework is preferable when a member is presented
with two knowledge structures, namely, clustering (web based) and categorization
(hierarchical classification), for the selection of recommended e-editions, and what kind
of affective state or perceived ease of use (EU) (cognition) will arise from their IS
behaviour.

Relevant literature
Wilson (1981) proposed that with respect to information needs, classification should not
be the sole factor for consideration; rather, researchers should to pay attention to the
individual’s motivation and how the disparity between individuals plays a part in the
process of decision making. O’Brien (2011) explained information behaviour has
advanced to focus on the HII between systems and users, to foster models that
encompass user behaviour, cognition and affect, and to comprehend the ways in which
context and tasks motivate information needs and identify IS and use. According to
UGT, users select media channels according to their need for information; therefore,
identifying the specific information need, motivation, or purpose of the user is very
crucial in understanding why the subject chooses a certain channel or interface.

Information needs
Human information behaviour (HIB) models comprise anomalous states of knowledge
(Belkin, 1980), sense-making methodology (Dervin, 2005), information search process
(Kuhlthau, 2004), and the ecological constructivist model (ECM, Nahl, 2009). Within the
ECM model, the role of affect in information acquisition, processing, and use is
underscored (O’Brien, 2011). Previous research on the evaluation of interface usability,
such as OPAC, has mainly used a utilitarian approach in order to meet users’ demand for
accuracy and utilization efficiency (Hornbaek, 2006; Otter and Johnson, 2000). People
have since learned to embrace other interfaces that are designed for pleasure-related
purposes (Agarwal and Venkatesh, 2002; Van der Heijden, 2004). Venkatesh
et al. (2012) proffered that people use technology for utilitarian as well as hedonic
purposes. Li and Mao (2015) explored how users felt about using virtual health
consulting services. Li et al. (2015) also employed the theory of UGT to develop a hedonic
IS continuance model that features three types of gratification: hedonic gratification,
social gratification, and utilitarian gratification among online game players. Yet there is
still a lack of research examining how library visitors feel about using touch-screen
interfaces for e-books whether operating under utilitarian or hedonic motives.

Searching interfaces: clustering vs categorization
Individual’s differences also lead to different IS behaviours among users. Bilal and Kirby
(2002) suggested that adults are better than children at using advanced search
techniques, including hierarchical linear methods or more systematic techniques. Adults
are also adroit at navigating the internet without using too many hyperlinks or
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backtracks, and can quickly find a new way to do keyword searches even if they
encounter difficulties in the process. Betül Yilmaz and Orhan (2010) conducted research
on the motivation and IS behaviour of secondary school students. The research findings
indicate that superficial learners have done web searches more frequently than deep
learners, although superficial learners are inclined to conduct searches that are irrelevant
to the learning activity. This illustrates the fact that when it comes to seeking
information, users with different motivations have very disparate IS patterns, both in the
depth and breadth of searching. Hence we propose that interface design should help an
information seeker to do website searches in accordance with their need for information.
Visualization interfaces are presented with clustering and categorization frameworks,
each of which offers different breadth and depth in searching.

Clustering methods are based on the principle of similarity and can be applied to
text collections (Hearst, 2006). Yet a clustering interface is arranged in a somewhat
incomprehensible pattern. Kleiboemer et al. (1996) revealed that the information
generated from a “clustering” method appears to be more difficult for non-expert users
to utilize, whereas category systems generate a representation that is designed on the
basis of logic and continuity, and therefore more coherent and intelligible for users to
follow (Kules and Shneiderman, 2008; Pratt et al., 1999). The downside of category
system use lies in its manual curation of each and every category, which may cause
incorrect categorization of information (Sebastiani, 2002). Hearst (2006) demonstrated
that clustering algorithms easily presented the idiosyncrasies of a given query’s
retrieval results, whilst demonstrating that the category system provided a
representation of well-understood and predictable meaning units.

Anxiety and uncertainty (AU) and perceived EU
The effects of the affective state of users when they are operating an information
interface have been called to attention by Gwizdka and Lopatovska (2011). Tenopir
et al. (2008) advocated that searching strategies or online search tasks might trigger
negative emotions, whereas highly efficient navigation systems are positively
correlated with positive feelings. Chowdhury et al. (2011) examined the affective states
of scholars during the process of data seeking and retrievals and discovered a sense of
uncertainty. This finding discloses the non-linear and complex relationship between
uncertainty and online search activity.

Chowdhury et al. (2011) advised that future researchers should first define the
causes of uncertainty, pinpointing what constitutes negative uncertainty and what
constitutes desirable uncertainty before shedding light on how these factors affect the
IS and retrieval process. Ozcelik et al. (2013) asserted that uncertainty is associated with
one’s motivation and can be beneficial to one’s learning as well. When an individual has
a stronger motivation, he or she will generally be willing to spend more time to find
solutions for the problem at hand. Rains and Tukachinsky (2015) resorted to the
uncertainty management theory developed by Brashers (2007) to explain the sense of
uncertainty reported by web browsers who are vulnerable to uncertainty owing to their
expectations. This implies that appraisals from users have an impact on their demand
for management of uncertainty in IS, whereas the desired uncertainty level may exert
influence on appraisal intensity, which in turn serves as a predictor for information
depth rather than breadth.

Overall, the prior literature has shown that according to UGT, when users are
presented with a new media channel, they will probably interact with this channel
based on their need for information. Here we propose the question: will library visitors
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be inclined to seek pleasure or concrete information from digital interfaces such as an
e-book touch wall? As we know, the clustering interface and categorization systems
have each posed different challenges for users trying to comprehend search results;
these challenges can inspire negative uncertainty in respondents and alter their
perceptions of EU. A hybrid interface that incorporates clustering features with
categorization systems was built for this study with the hope that we can provide a
deeper understanding of what kind of emotions are produced in users when they
interact with these interfaces. Since uncertainty is closely linked with motivation, users
are likely to have different expectations for the management of uncertainty when they
are operating under different purposes. We intend to determine how members with
disparate motivations, such as utilitarian or hedonic purposes, might appraise the
e-books touch-wall interface. Will they perceive the experience to be full of negative
uncertainty, or will they view the system as being easy to use with the optimal level of
desirable uncertainty? We trust that exploring these issues will be beneficial to those
developing e-books interfaces in the future.

Research models
Observed variables for information needs
Scarpi (2012) pointed out that internet users are divided up into those that are
hedonistic and are seeking pleasure, and those that are more utilitarian and mission
oriented. At the mention of pleasure-based information needs, Carroll (2004) posited
that “funniness” should be included in the notion of usability. O’Brien and Toms (2008)
referred to the notion of user engagement, and a conceptual structure was established
to define how consumers are engaged in technology. Amichai-Hamburger et al. (2007)
explained that users with a low level of attention favour interactive (attractive) sites
over sites with deeper hyperlink levels. Chung and Tan (2004) asserted that motivation
for searching influenced perceptions concerning playfulness of websites.

The observed variables exposing utilitarian need are derived from a random
sampling. Vakkari and Serola (2012) conducted a stratified random sample from among
Finnish people aged 15-80 to know what role a public library plays in their daily lives,
and to pinpoint their information needs and their purpose for visiting. Research
indicated that the purposes for visiting a library can be divided into four categories:
education, work and business, everyday activities, and cultural activities, and within
these four categories there are 22 sub-categories. Therefore, the latent variable for the
hedonic judgment comprises observed variables such as engagement (Enag), fun (Fun),
attractive qualities (Attr), and motivation (Moti). The latent variable for the utilitarian
judgment consists of observed variables as follows: everyday activities (Evry), cultural
activities (Cult), education (Edu), and work and business (Work).

Observed variables of hybrid interface
The observed variables for the hybrid interface were derived from the following
empirical research. Zhu and Chen (2005) examined the interconnectedness
and characteristics of information shown on the visual configurations of hybrid
interfaces, which are designed to help the user to discover useful data or desired
information through various dimensions. Levie and Lentz (1982) expounded on the
representation of text and pictures, asserting that a simultaneous and closely
arranged representation enhances learning efficiency. Korfhage (1991) pointed out
that the visual configuration of categorization interfaces renders easy access for the
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user to navigate. Every object is presented with an icon, so people can click on the icon,
check for the desired information, choose subsets of objects, and understand the
relationship between objects. Paivio (2006) proposed dual coding theory, which provides
an explanation of the dual cognitive system in humans, which consists of verbal cues and
imagery. As these two systems work independently, they are indeed supplementary to
each other, and vital to the development of cognitive memory in all humans.

The observed variables of a clustering interface are defined by interfacial functions.
Lin et al. (1991) have designed a clustering search interface, on which similar themes are
arranged together with words or phrases. When the cursor is moved to a certain block,
main themes are displayed in a pop-up, where any content that is related to the theme is
shown. According to the experimental results provided by Chen et al. (1998), more
people like the representation of a clustering map because they are able to have the
cursor moved back and forth within a block, instead of needing to change pages
between stratifications when using a categorization interface. Therefore the latent
variable of the categorization interface/faceted (FC) comprises such observed variables
as the position of text and pictures (Posi), classification methods (Class) and
dual-coding (Dual). On the other hand, the latent variable of the clustering interface/
network (NT) comprises two observed variables: introduction to books (Intr) and
related books slide (Slid).

Observed variables of affective state
Hearst (2009) propositioned that a clustering interface is rather unpredictable.
Kleiboemer et al. (1996) also discovered that non-experts are incapable of
understanding the retrieval results from the visualized icons, such as the circles that
symbolize clustering phenomena and the lines linking documents. In other words, as
long as the user does not read the content of the documents over the vertical display,
they will have difficulty interpreting retrieval results. According to Kuhlthau (1991,
2004), people are inclined to feel confused, depressed, or doubtful at the exploration
phase. With respect to perceived EU, Horton (1994) indicated that an icon system
renders a metaphorical effect for users through visualization, and thus helps people
better understand the message. Larkin and Simon (1987) alleged that even though both
the image and text are intended to convey the same message, images, or pictures are
prone to be communicative and intelligible to viewers. The statistical result provided
by Sadler-Smith (2011) showed a significant correlation between “intuition and visual
style” and “learning and education” from a dual-processing perspective. Therefore, the
latent variable of AU comprises the following observed variables: reports of users
being “exhaustive”, “confused”, and “difficult”, whereas the latent variable of the
easiness of use comprises “understanding”, “inspiration”, and ‘intuition” as observed
variables. Table I shows observed variables and related latent variables.

Hypotheses
Information needs
The classification structures of a search interface are often displayed as a tree-diagram,
hierarchical, or faceted form. Using these systems, similar items or incidents are
converged to render an easier environment for the user to operate (Hearst, 2009).
Classification systems also provide a set of more logical and systemic data for users to
utilize. Dumais et al. (2001) presented participants with several search tasks while
monitoring how much time it took to finish each task so as to investigate the actual
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effect produced by different types of classification, namely category groupings,
category names, document titles, and document summaries. Research results indicated
that category groups resulted in shortening the time required for data retrievals.
Therefore, we believe that when the user intends to fulfil a mission, he would likely

Item
Observed
variables Question statements for subject responses

Hedonic (HE) – latent variable
x1 Engagement

(Enag)
I am attracted to the colour, visual representation and content of this e-book
touch wall, and would like to navigate the user interface

x2 Fun (Fun) The experience of navigating the interface was so much fun that I wanted to
explore books of different fields

x3 Attractive (Attr) The interface design featuring photos of book covers was attractive and drew
my attention

x4 Motivation
(Moti)

I think the e-book touch wall was inviting and I felt motivated to use it

Utilitarian (UT) – latent variable
x5 Everyday (Evry) Using this e-book touch wall I can find books that I want to read about

everyday life
x6 Cultural (Cult) Using this e-book touch wall I can find the books that I want to read about

cultural activities
x7 Education (Edu) Using this e-book touch wall I can find the books that I want to read in the

field of education
x8 Work (Work) Using this e-book touch wall I can find the books that I want to read in the

field of work and business

Faceted/categorization (FC) – latent variable
y1 Position (Posi) I am satisfied with this functional search that places an icon alongside an

e-book introduction as well as a group of icons asking to “choose the reason
why you visited the library” at the right side of the e-book

y2 Dual-coding
(Dual)

I think the above group of buttons and the combination of an icon and text
give clues as to navigating the interface

y3 Classification
(Clas)

I think the classification of the abovementioned buttons is very easy for me
to follow

Network/clustering (NT) – latent variable
y4 Slide (Slid) When I click on the cover of an e-book, a group of books on similar themes

pops up, and I know I will see a larger body of e-books by sliding left and right
y5 Introduction

(Intr)
When I click on the cover of an e-book, a group of books on similar themes
pops up, and I know I can view book introductions by clicking on the
cover again

Anxiety and uncertainty (AU) – latent variable
y6 Exhaustive

(Ehtv)
I think the design of e-book touch wall is like a complicated game, and I have
to spend a long time locating the book I want

y7 Confused (Cnfs) I think this visualization is too complicated to make retrievals effectively
y8 Difficult (Dift) I am not sure how to use the interface as there is a lack of clear instructions

on how to operate it

Perceived ease of use (EU) – latent variable
y9 Understanding

(Unsd)
The icons are so helpful that I know clearly how to enter the interface
configuration even without a text description

y10 Inspiration
(Insp)

When I look at the interface, I know instantly how to navigate the e-book
touch wall

y11 Intuition (Intu) When I look at the interface, I know instantly how to seek information by
pressing the buttons

Table I.
Observed variables
and measured
question statements
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choose the categorization interface over the clustering one. Hence first hypothesis is
presented as follows:

H1. Users prefer a categorization interface (FC) when they have a utilitarian goal
rather than a hedonic purpose.

Clustering interfaces are reported to have intriguing yet unpredictable possibilities
(Hearst, 2006). Researchers examining image collection presentation (Rodden et al.,
2001) have strived to understand why participants prefer to explore the hidden
meaning of images through graphic interfaces created by clustering algorithm.
Research findings by Chen et al. (1998) have shown that subjects prefer to use a
clustering map rather than returning to the previous page between stratifications.
Apparently, clustering interfaces are more apt to satisfy people who seek fun in
exploration. Consequently, second hypothesis is as follows:

H2. Users prefer clustering interfaces (NT) when they have a hedonic desire rather
than a utilitarian need.

Integration of clustering and categorization interfaces
Pirolli et al. (1996) stated that a clustering interface without search functions proved to
be less effective than other search interfaces. Research by Kleiboemer et al. (1996)
showed that non-experts encounter difficulties grasping the meaning of graphical
depictions if they did not read some text in the documents prior to interface navigation.
Research findings (Hearst, 2009) reported a more unpredictable and less
comprehendible analysis in clustering systems than in category ones. Therefore, we
presume that a clustering interface tends to cause higher negative uncertainty in
people. Consequently, third hypothesis is as follows:

H3. The clustering interface (NT) tends to lead the user towards AU.

Research conducted by Kules and Shneiderman (2008) proved that a category system,
aside from being systematic, also has more appeal for users as they tend to prefer
stratified structures to haphazard clustering groups (Pratt et al., 1999). Research results
submitted by Chen et al. (1998) showed that Yahoo’s description tags – a classification
tool – are a big help to web surfers. Since library members are mostly non-experts, it is
assumed that they will find a classification interface easier to handle. Consequently
fourth hypothesis is as follows:

H4. Categorization interface (FC) provides more EU than clustering interface (NT).

Affective state
Feelings play a crucial part in interface interaction. Scherer (2005) examined the
affective state of participants seeking data on an interface. The emotions of
participants were categorized on a coordinate based on positive vs negative, and active
vs passive. Previous research has shown that positive emotions motivate participants
to conduct searches, while negative emotions prevent them from successful searching.
Meanwhile, a few of satisfactory search results may reduce negative feelings such as
anxiety (Wang et al., 2000). Fifth hypothesis is as follows:

H5. Anxiousness and uncertainty have a negative correlation with the perceived EU
of an interface.
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Anselme (2010) discovered the causal relationship between uncertainty and user
motivation. Howard-Jones and Demetriou (2009) demonstrated that game playing
involves uncertainty, which provokes a sense of engagement and leads to more
feedback and interaction, as they believed the fun of a game is closely related to
uncertainty. Thus we apply the abovementioned principle of uncertainty in IS
behaviour, proffering that when people seek information for pleasure, they allow for
higher uncertainty. Hence sixth hypothesis is put forward as follows:

H6. When people seek information mainly for pleasure, they allow for higher
uncertainty and anxiety.

Rains and Tukachinsky (2015) explained when the users have a higher desire for
uncertainty, they will be inclined to see uncertainty as an opportunity rather than
danger. Also, they will display more information depth over internet searches. Put
differently, a user with utilitarian motives tends to make more effort to solve the
problem at hand. Thus, these users have a high demand for perceived EU (or desirable
uncertainty) and can hardly stand negative uncertainty (or experienced uncertainty).
Consequently seventh hypothesis is stated as:

H7. When users have a utilitarian motive for IS, they care more about the perceived
EU of an interface.

Figure 1 shows the conceptual model and all hypotheses.

Research questions
According to the theories of UGT, the e-book touch wall must allow for a rapid
dissemination of information for library members to utilize at will:

RQ1. People have different motives (hedonic vs utilitarian) for seeking information.
What kind of interface would a hedonic or utilitarian user choose – a
clustering interface or a categorization one?

RQ2. What kinds of emotions will the user experience when using a clustering or
categorization interface – will they feel AU, or will they perceive the system as
easy to use?

RQ3. For the user with a certain purpose (pleasure related vs task fulfilling), what
kind of affective state (AU vs perceived EU) will he have while using a
clustering or categorization interface?

Information Need eBook Interface Affective state

Hedonic
(HE)

Utilitarian
(UT)

Faceted (FC)/
Categorization

Network (NT)/
Clustering

Anxiety and
Uncertainty (AU)

Perceived ease of Use
(EU)

�11

�12

�21

�22

�32

�41

�31

�42

�43

Notes: H1: path values of UT→FC greater than HE→FC; H2: path value of 

HE→NT greater than UT→NT; H3: path value of NT→AU greater than

FC→AU; H4: path value of FC→EU greater than NT→EU; H5: path value

of AU→EU is negative; H6: path value of HE→AU greater than UT→AU;

H7: path value of UT→EU greater than HE→EU

Figure 1.
Conceptual model of
users seeking
information
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Methodology
Participants
Participants in this study were visitors to the New Taipei City Library who used the
e-book touch wall and were over the age of age of 13. There were 251 participants in
total, 127 of which were men and 124 of which were women (shown in Table II).

Measures
Located on the fifth floor of New Taipei City Library, the e-book touch wall is
incorporated with eight large-scale screens and provides an independent searching
service for up to four people simultaneously. As of the date when the experiment began,
readers could find 702 digital copies of e-books via this touch wall. The design of the
interface integrates the characteristics of both knowledge structures: clustering and
categorization representations. Library visitors can browse, search and retrieve, and
read recommendations for e-books via the interface.

In order to determine which books are worth recommending, the clustering interface
for the e-book touch wall employs three parameters: the recommended value decided by
the librarians; howmany times an e-book has been loaned out by the reader’s community;
how many times each icon has been clicked in the process of seeking data. Visitors have
to first scan their EasyCard (the EasyCard is a card that is typically used to pay for
public transportation; it can also be used for library membership) and key in their age
and gender, so the digital interface can locate the demographic to which they belong.
Subsequently the interface presents a clustering display, on which the recommended
digital books are shown as a result of the threshold value set by the information system.

The design of the e-book interface corresponds to the 22 reasons that are reported to
be the reasons why Finnish people visit the public library. Then the 22 items are
classified into four categories: education, work, everyday activities, and lastly cultural
activities. We manually classified the 702 digital books into the abovementioned
categories. When a reader wants to find e-books of one category, he can do searches via
a categorization interface. For instance, if a reader would like to pick a digital book on
child-care and schooling, all he has to do is click on the icon, wait for the system to call
that category of e-books to the display, and view all the relevant titles on screen
(Figure 2). The following website shows the process of operation: www.youtube.com/
watch?v¼ l8uB0IfngsE

While this experiment explored the differences between visitors with hedonic or
utilitarian purposes, we did not design tasks for those who were searching for fixed
titles. Instead, when visitors were attracted by the touch-wall interface and came to use
it, the librarian/examiner offered a brief introduction of the interface functions,
and then subjects were left to operate the interface independently. Generally visitors
used the interface for three to ten minutes. Subjects were then asked to fill out a
questionnaire with the examiners present and ready to answer any questions.

Group (years old) Male Female Total

13-18 12 (4.8%) 15 (6.0%) 27 (10.8%)
19-30 36 (14.3%) 39 (15.5%) 75 (29.8%)
31-55 68 (27.0%) 63 (25.1%) 131 (52.1%)
56-75 11 (4.5%) 7 (2.8%) 18 (7.3%)
Total 127 (50.6%) 124 (49.4%) 251 (100%)

Table II.
Age and

gender group
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This questionnaire (shown in Table I) was designed to investigate user satisfaction
with the e-book touch wall. All questions were ranked through the use of a Likert scale,
with a score of 1 indicating that they strongly disagreed with the statement and a score
of 5 indicating that they strongly agreed.

(FC) Categorization 

(NT) Clustering

(a)

(b)

Notes: (a) eBook touch-wall: a clustering interface aimed at book recommendation;

(b) eBook touch-wall: a categorization (faceted diagram) interface aimed at searching

by theme

Figure 2.
An integration of
both knowledge
structures: clustering
and categorization
representations
on the e-book
touch wall
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Equations for path analysis
This study employed structural equation modelling (SEM of LISREL8.72) as developed
by Jöreskog and Sörbom (1996) to perform path analysis and confirmatory factor
analysis. SEMs are a family of statistical methods designed to test causal relationship
models. γ and β (as Figure 1) indicate the relationship between exogenous and
endogenous latent variables. The corresponding SEMs are as follows:

FC ¼ g11 HEð Þþg12 UTð Þþmeasurement errors: (1)

This equation indicates that HE and UT influence FC:

NT ¼ g21 HEð Þþg22 UTð Þþmeasurement errors: (2)

This equation indicates that HE and UT influence NT:

AU ¼ b31 FCð Þþb42 NTð Þþmeasurement errors: (3)

This equation indicates that FC and NT influence AU:

US ¼ b41 FCð Þþb42 NTð Þþb43 AUð Þþmeasurement errors: (4)

This equation indicates that FC, NT, and AU exert influences on EU.

Results
Test of dimensionality
This study employed exploratory factor analysis (EFA), using principal axis factor and
Varimax for factor extraction and factor rotation. The value of KMO is 0.895, whilst the
value of Bartlett’s test of sphericity is 3,314.827, and p-value¼ 0.000o0.001. All these
tests indicate that our research data are adequate for EFA.

Measurement model
Factor loadings present the correlation between individual variables and latent
constructs, with a standardized value ranging from 0.40 and 0.80. All t-values of factor
loadings reached the significant level (0.001). Our statistical data suggest that both
convergent validity and identification of measurement model are acceptable (Kelloway,
1998, p. 107). The research findings are presented in Table III.

Squared multiple correlation refers to the coefficient value that is given by an
independent observed variable to a latent variable (shown in Table III). For instance,
the observed variable (Enag) explains 72 per cent of the latent variable “hedonic” (HE),
whereas the observed variable (Ehtv) can explain 67 per cent of the latent variable
“anxiety and uncertainty” (AU).

Structural model
With regard to overall fitness indicators, except χ2¼ 247.50 ( p-value¼ 0.000o0.001),
the results have shown a good fit with the data that RMSEA¼ 0.055 (o0.06), with
AGFI: 0.87; NFI: 0.95; CFI: 0.98; IFI: 0.98; PNFI: 0.79; GFI: 0.91; SRMR: 0.057. From the
above data, we are confident that this hypothetical model closely corresponds to the
empirical data. Table IV shows that among the path coefficients (β or γ) of every latent
variable and R2 value, all the t-values have reached significant level, with FC→AU
(−0.12, t¼−1.54) being the only exception. This proves all path coefficients are eligible
for subsequent path analysis.
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Path analysis
An analysis of the path weights gives us the influential ratio exerted by the latent
variables (Table IV).

Comparing the path weights of information need and interface, we obtained results as
follows: utilitarian (UT) (γ12¼ 0.44***) exerts heavier influence than hedonic (HE)
( γ11¼ 0.25**) on categorization interface (FC). HenceH1 proves to be valid. However, when
a patron has a hedonic (HE) (γ21¼ 0.36***) purpose, this exerts a higher influence than the
utilitarian user (UT) (γ22¼ 0.34***) does on the clustering interface (NT). HenceH2 is valid.

Comparing the path weights of interface and affective state, we discovered a
negative correlation between clustering interface (NT) and AU ( β32¼−0.29***),
whereas categorization interface (FC) does not have a significant impact on AU
( β31¼−0.12ns). Therefore H3 proves to be invalid. Meanwhile, categorization interface

Measurement variables

Latent variables Items EFA loadings
SEM factor

loadings λ (t-values)
Squared multiple
correlations (SMC)

Exogenous
HE Enag 0.769 0.51 (15.44)*** 0.72

Fun 0.700 0.50 (12.36)*** 0.52
Attr 0.660 0.45 (12.65)*** 0.54
Moti 0.514 0.40 (10.65)*** 0.41

UT Evry 0.809 0.61 (18.19)*** 0.82
Cult 0.784 0.57 (17.31)*** 0.78
Edu 0.739 0.62 (16.22)*** 0.71
Work 0.471 0.44 (10.19)*** 0.36

Endogenous
FC Posi 0.795 0.63 (13.27)*** 0.68

Dual 0.752 0.63 (13.74)*** 0.74
Clas 0.645 0.59 0.60

NT Slid 0.727 0.58 0.79
Intr 0.723 0.53 (10.33)*** 0.59

AU Ehtv 0.821 0.80 (10.22)*** 0.67
Cnfs 0.714 0.73 0.52
Dift 0.700 0.79 (10.02)*** 0.56

EU Insp 0.439 0.74 (6.88)*** 0.64
Intu 0.430 0.68 (6.90)*** 0.69
Unsd 0.358 0.43 0.22

Note: ***po0.001

Table III.
Coefficients of
reliability and
convergent validity

Latent variables FC NT AU EU

HE 0.25 (2.97)** 0.36 (4.22)*** −0.14 (−3.48)*** 0.21 (3.61)***
UT 0.44 (5.22)*** 0.34 (4.12)*** −0.15 (−3.54)*** 0.30 (4.53)***
FC −0.12 (−1.54)ns 0.50 (5.03)***
NT −0.29 (−3.45)*** 0.25 (3.09)**
AU −0.18 (−2.35)*
Squared multiple correlations 0.38 0.39 0.13 0.43
Notes: ns, not significant (based on t (1.96), one-tailed test). *po0.05; **po0.01; ***po0.001

Table IV.
β and γ (t-value) of
latent variables
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(FC) ( β41¼ 0.50***) exerts a higher influence on perceived EU than a clustering one
(NT) ( β42¼ 0.25**). Hence H4 is established.

There exists a negative correlation between AU and perceived EU ( β43¼−0.18*).
This implies that when anxiety mounts, the perceived ease of use decreases. Therefore,
H5 is valid.

Whether the reader has hedonic or utilitarian purposes, or chooses a clustering
(network) interface or a categorization (faceted) interface, these factors exert an indirect
impact on uncertainty and perceived EU. By analyzing the path as a whole, it appears
that hedonic (HE) (−0.14***) affects “anxiety and uncertainty” more than utilitarian
(UT) (−0.15***) does. Consequently, H6 proves to be valid. Another path analysis
indicates that utilitarian (UT) (0.30***) makes a bigger impact on “perceived ease of
use” (EU) than hedonic (HE) (0.21***) does. Hence H7 is valid.

The relationship between information needs and interface
H1 is valid. A categorization interface (FC) provides data in a systematic and logical
fashion that is easy for patrons to follow. We used the research results delivered by
Vakkari and Serola (2012) and classified the e-books according to the purposes of the
library patrons, an approach which differs greatly from traditional classification.
For the reader who has a utilitarian purpose, this proves to be the most efficient way to
retrieve e-books of similar types. Research findings are in line with UGT, which claims
that users choose media channels to meet their purpose of use.

H2 is valid. Although both utilitarian (0.34) and pleasure-seeking (0.36) users liked
the clustering interface (NT) almost equally. Our conjecture is that this is because both
interfaces are well designed, drawing their attention with lively animations. As most
participants did not have prior experience with such interfaces, they were believed to
be temporarily attracted to the unpredictability and the lively display of clustering
representation. We suggest a further investigation into this hypothesis, which could
examine participant reactions once the participants got familiar with the interface.

The relationship between interface and one’s affective state
H3 was not supported. When the participants used the clustering interface, they felt
less AU (−0.29). This phenomenon is explored in detail in the section entitled clustering
and categorization information representation.

H4 is valid. Participants generally regarded a categorization interface as having
better perceived EU (or desirable uncertainty) than a clustering one. The categorization
interface was set to be more predictable and intelligible than its clustering counterpart,
with hierarchical stratifications and better organization, in addition to a combination of
icons and descriptions. Not surprisingly, the participants would consider the
categorization presentation to be more accessible and easier to use.

The relationship between latent variables and one’s affective state
H5 is valid. When operating an interface, whether it is organized by clustering or
categorization, people tend to feel AU, which in turn leads to perceived EU (or desirable
uncertainty). In the meantime, anxiety or uncertainty makes people feel less confident.
This explains why they do not experience EU when anxiety increases.

The relationship between information need and one’s affective state
H6 is supported. The e-book touch wall was constructed with a number of large
screens, aiming to provide the visitors with updates of new titles. Therefore it is of
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utmost importance that the vertical display is able to draw people’s attention and
arouse their interest. The e-book interface is designed as a platform for the reader to
freely browse, search and read book introductions unlike the OPAC which proffers
precise search results or the internet where one can surf aimlessly. The patrons with a
hedonic purpose (−0.14*) are inclined to feel a little more anxious and uncertain than
their counterparts with a utilitarian purpose (−0.15*).

H7 is supported. When the user has an explicit purpose, rather than just seeking
pleasure, he perceives more EU (or desirable uncertainty).

Discussion
When a visitor enters a library, what are his expectations for the books recommended
by the library? Put differently, how can a library present its collection as beautifully as
a museum exhibition, so that the library will be teeming with enthusiastic readers?
Here we want to ask: how can we attract readers to visit a library more frequently?
Aside from providing them with advanced OPAC for the purpose of information
diagnosticity, a library may attempt to trigger people’s curiosity by taking initiative in
recommending books by providing services such as the e-book touch wall (information
accessibility). Furthermore, a library should adopt different approaches to suit patrons’
different needs and feelings. By taking positive and negative responses into
consideration, we examined the following issues which may arise during use of the e-
book touch wall.

Work-focused vs recreational IS behaviour
Nahl (2009) pointed out that research perspectives of HIB have shifted from rational
and goal directed to affective and emotion oriented. Johnson (2009) stressed the
irrational aspect of HIB, especially in everyday life contexts. Elsweiler et al. (2011)
analyzed how the characteristics of information behaviour change from work to
non-work (or recreational) situations, and found “Casual-leisure (TV and Twitter)
information behaviour tasks are often motivated by being in or wanting to achieve a
particular mood or state. […] therefore, (in casual-leisure situations) the finding of
information is often of secondary importance to the experience of finding” (p. 227).
Our research on the e-book touch wall examined users’ experience of the information-
visualized OPAC and their HII, which included information retrieval (work, goal
directed, finding information), as well as information recommendation and
experiencing (casual-leisure, emotion oriented, experience of finding). The results
showed that utilitarian users preferred the categorization interface, and hedonic users
preferred the clustering interface, thus the cognitive vs affective aspects of complex
HIB were both confirmed in this touch wall.

Elsweiler et al. (2011) identified four kinds of casual-leisure information behaviour:
time-wasting, hedonistic-need, experience-focused, and casual-information. Users
within different scenarios may possess different motivations, value the
characteristics of the system and success of the searches differently, and employ
different IS behaviours. Such casual-leisure scenarios trigger an often-heated debate as
to the appropriateness of using time as a metric. In conventional measures of
information retrieval systems, a shorter time is often regarded as an indicator of higher
performance, yet when people are engaged in casual-leisure information behaviour,
high levels of engagement may increase the duration of information seeking (O’Brien
and Toms, 2008). Lopatovska (2011) also found it difficult to identify when best to
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review for the presence of emotions (before or after, and for what duration?). Thus, in
order to evaluate the performance of the proposed touch-wall interface, it is important
to differentiate between work-focused and recreational information behaviour.

Clustering and categorization information representation
Marchionini (2008) explained the rapid changes associated with information objects and
content including the following: the dominance of textual representations for knowledge
has been challenged by visual, aural, and various multimedia forms of expression; and
large amounts of information can be copied or transferred easily and inexpensively. This
has had a corresponding influence on HII. These important shifts go some way towards
explaining the lack of evidence supporting H3 and the validity of H4.

Dual-code theory explains how humans recognize text and images in different ways.
When faced with the clustering interface, users did not experience high levels of
uncertainty or anxiety. This could be because the e-book covers are shown as images
rather than solely through text. According to Clark and Lyons (2004), captivating
images or icons are helpful in reducing cognitive burden. Levie and Lentz (1982)
explained how images exert remarkable influence over learning, and further
investigated the beneficial effect of illustrations on people’s comprehension, memory,
and work performance. This evidence suggests that further efforts to reduce anxiety or
uncertainty for users of the e-book touch wall might include the introduction of
additional multimedia channels such as a voice recording guiding users through the
operation of the interface.

The large amounts of information now accessible to a user have engendered novel
strategies and capabilities. Pharo and Jarvelin (2006) explained that while most users
understand the web as a complex information space, they may not always apply
rational, optimal strategies, but may instead choose resources most familiar to
themselves, and avoid extreme alternatives. According to sense-making methodology
theory, (utilitarian) users in a cognitive (task-driven) approach seek information to fill
information gaps in a systematic determined manner. This supports the notion that
different professions stimulate different IS behaviours (Kwasitsu, 2003; Allard et al.,
2009; Leckie et al., 1996). For example, Du (2014) identified five stages of information
behaviour common among marketing professionals: determining need, IS, making
judgements, making sense of and using information, and information sharing. It would
be enlightening to study the strategies employed by general users (those without
experience in dealing with huge amounts of information). This provides an avenue for
future study, possibly through journal-keeping by utilitarian or hedonic users of the
e-book touch wall.

Another unique development associated with the evolution of information objects
and content is the blurring of the scope of knowledge structures. Specifically, open-
ended topics lead to different ways of understanding given topics among interface-
users. There are currently two approaches to classifying a document by topic: closed
topic model (CTM) which employs a closed (fixed) system of categories (e.g. Dewey
Decimal classification (DDC)), and open topic model (OTM) which is achieved by user
tagging and in which topics change over time (e.g. the category system of Wikipedia).
Mehler and Waltinger (2009) assessed content-related classifiers to explore open
archives initiative metadata as a source of document representation. They employed
the DDC as the system of target categories in order to overcome problems of data
sparseness and survey web-based resources (such as Wikipedia) to enrich feature
extraction and selection. Our research represented information through clustering
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(by frequencies of user tagging) and categorization (by purpose of library visit Vakkari
and Serola, 2012). These different representations resulted in different cognitive and
affective states for the user. We sought to determine whether an integrated interface
might reduce the frustration experienced by users locating information in a CTM/OTM,
and how it affected time spent searching for information. To comparing user
experiences (UX) of representations that we invented with DDC representation may be
a good chance in researching topics openness in different classifying settings.

AU and other affective issues
Julien et al. (2005) pointed out that researchers in the field of library information
services have historically exerted little effort in the identification of the affective states
of users of primary indexing services. However, in recent studies, much attention has
been paid to affective states related to information behaviour in everyday life contexts
( Johnson, 2009). Johnson (2009, p. 598) highlights the ambiguous polarity of affective
states, stressing that “people sometimes deliberately increase uncertainty [for purposes
of] stimulation, [or] entertainment” ( Johnson, 2009, p. 598). Nonetheless, current
literature emphasizes the reduction of uncertainty (Kuhlthau, 2004). In the present
study we therefore included this factor as an indicator of performance as well as
perceived EU.

Our results show that hedonic users tolerate higher levels of uncertainty, while
utilitarian users value EU more highly. Sim et al. (2006, p. 235) stated “(for the tested
software), observed fun and observed usability were correlated (with each other)”. The
model developed by our research team can be used to test information needs in
different contexts as motivators for IS; it thus helps to explore the interface design
(information behaviour) presented by O’Brien (2011), which stresses an integration of
HII and UX. While the acquisition of desired information (HII) may result in a rational
(cognitive) state, it can also result in an emotional state (UX). Our research model thus
links uncertainty reduction, interface usability, and the degree to which users enjoyed
seeking information in a risk-attraction context. Different contexts such as flow (Schaik
and Ling, 2012) and aesthetics (Sánchez-Franco et al. 2014), as well as additional
affective factors, are worthy of further research.

When using interface attractiveness to boost recommended information, a number
of premises should be considered. First, one’s purpose affects what type of interface he
will choose. Second, people have different responses (or emotions) when facing different
interfaces. Third, people with differing purposes have different affective states. We
believe that by setting related parameters, more dynamic OPAC or other media
systems can be created for recommendations in public libraries.

Limitations
This study attempted to gain a better understanding of the behaviour and
psychological states of information seekers through use of the e-book touch wall – a
display that integrates elements of both clustering and categorization. Yet there are still
many methodological issues that remain to be explored:

(1) This study addresses the uncertainty felt by users who conduct searches on a
small database, without touching upon the depth and breadth of larger data
searches. We suggest further investigation in the relationships between
purpose of use, sense of uncertainty, and the depth/ breadth of data searches.
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(2) We developed a large-scale touch-screen for this study. The operation differs
from that of the tablet or smart phone. Hence future researchers might want to
explore the effects of the size and privacy of the tool used for IS on anxiety and
sense of uncertainty. The opportunities offered by large-scale devices for
collaborative information retrieval are also worth exploring (Fidel et al., 2004).

(3) We chose participants from a large body of library visitors without narrowing
them down to a specific age range, gender, income bracket, educational
background, or community. The question of whether these variables affect IS
behaviour is worthy of further exploration.

Conclusions
One of the service goals of a library is to introduce books to visitors. This study
examines the e-book touch wall that displays digital book covers and icons in the hope
of increasing the visibility of e-books. This differs immensely from traditional OPAC,
which relies on Metadata for retrievals and physical checkouts of books. For a
relatively small database of roughly 700 copies of digital books, we have constructed
an interface that incorporates the clustering and categorization presentations at the
same time, in order to meet the utilitarian as well as hedonic needs of library members.
According to UGT, users choose a desired media channel based on their likes or
dislikes. Therefore we tried to understand what kind of readers (with utilitarian or
pleasure-related purposes) would choose which type of interface (clustering vs
categorization), and understand their psychological states (uncertainty vs perceived
EU). It is our hope that these research findings will be helpful for those implementing
developments in the current OPAC. For example, a recommendation function could be
included to suggest a specific interface according to user characteristics, mood, and
task attributes of the system. Research results are as follows:

(1) when the reader has a utilitarian need, he prefers the categorization interface;

(2) when the reader has a pleasure-oriented need, he slightly prefers the clustering
interface;

(3) when the reader utilizes the categorization interface, he tends to feel less
uncertainty or anxiety;

(4) anxiety or uncertainty has a negative correlation with perceived EU;

(5) when the reader seeks pleasure, he tends to tolerate a higher level of uncertainty
or anxiety; and

(6) when the user searches to satisfy utilitarian needs instead of hedonic needs, he
may have stronger perceptions of EU.
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