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A smart library that encompasses apps in mobile navigation
technology may help children easily find books and to stimulate children's
interest in self-learning. These apps should provide an interactive platform
that also enriches the metadata of library collections by incorporating
reflections from crowdsourcing. Applying a crowdsensing concept in such
an app allows readers to share and interactively manage library book-
shelfing. Data, such as ‘Likes’ and comments collected and analyzed using
collective intelligence, can be used to recommend books to varied readers.
To develop this innovative experience of a smart library, four projects were
performed, which included the following: (1) an interactive mobile
interface design for collective intelligence, (2) an icon-based theme and
collective intelligence classification by readers for library collections, (3)
a book recommendation system with collective intelligence technology for
self-learning readers, and (4) an investigation of children's user experiences
of using the app interface. Understanding the changing ideas of a digital
native about their information utilization under library mobile technologies
may help subsequent applications be applied to various public libraries.
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Abstract

A smart library that encompasses apps in mobile navigation
technology may help children to easily find books and to stimulate
children's interest in self-learning. These apps should provide an interactive
platform that also enriches the metadata of library collections by
incorporating reflections from crowdsourcing. Applying a crowdsensing
concept in such an app allows readers to share and interactively manage
library book-shelfing. Data, such as ‘Likes’ and comments collected and
analyzed using collective intelligence, can be used to recommend books to
varied readers. To develop this innovative experience of a smart library,
four projects were performed, which included the following: (1) an
interactive mobile interface design for collective intelligence, (2) an icon-
based theme and collective intelligence classification by readers for library
collections, (3) a book recommendation system with collective intelligence
technology for self-learning readers, and (4) an investigation of children's
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user experiences of using the app interface. Understanding the changing
ideas of a digital native about their information utilization under library
mobile technologies may help subsequent applications be applied to
various public libraries.

Keywords: Smart library; Crowdsourcing; Visualized interface; Theme
classification; Information seeking behavior

SUMMARY

Introduction

This project combined the efforts of the National Library of Public Information
(NLPI), National Taipei University of Technology (NTUT), Taipei Medical University
(TMU), and Shilin High School of Commerce (SHSC) to set up a cooperative platform
and develop a Library 2.0 Collective Intelligent Interface in Children’s Libraries (Book-
finder Monster Island App -phase 2, BMIA-2). The objective was to design this
interface and system in accordance with the information-searching behavior, cognitive
abilities, and learning methods of children, to incorporate push notifications based on
library records and personal preferences, to utilize mobile technology to design an
augmented reality (AR) navigation smartphone app (BMIA-2), and to enhance
interactions between readers and libraries based on the concept of collective
intelligence. The original version of the Book-finder Monster Island App (phase 1,
BMIA-1), which we developed, suffered from the following usage problems:

1. Children like to choose books based on their covers. However, the book
information registered in the existing library automation system did not
include book cover images. Using crowdsourcing, BMIA-2 readers are asked
to take pictures of book covers in the library and upload them to the NLPI
automation system to provide young readers with information about the book
covers and help them search for books that they like.

2. Using the BMIA-1 to search for books involved providing children with
reference locations of the shelves where the books of a classification number
were located. This way, they could also search for books on the same topic.
However, some subject classification numbers included numerous books that
spanned across several shelves. Using crowdsensing technology, once
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children find a certain book, they can use the BMIA-2 to anchor the book to

a part of a certain shelf to refine the library’s registration system.

3. The BMIA-1 used folksonomy to create icons for the library’s subject
classification framework. This also helped children to understand these icons
and pique their interest in searching for relevant books. The BMIA-2 enables
child readers to rate a book (such as ‘Like’ it) and put new icons for the book,
after they find or read it or choose to reclassify it. In this way, the concepts of
collective intelligence and Library 2.0 can be applied to library collection data
analysis and book recommendation, and popular books will no longer need to
be identified by analyzing book-borrowing records. The reading experiences
of children in libraries can be analyzed, and the subject classification
framework and knowledge systems of children can be investigated.

The objectives of this study were as follows:

1. Analyze the Library 2.0 BMIA-2 for smart children’s libraries under the concepts of
crowd-sourcing, crowdsensing, and collective intelligence;

2. Investigate the experiences of children in the concrete operational stage when they
use this interactive platform and BMIA-2.

Methods

This project contained four items, and we integrated collaboration to establish the
results. The items and their key contents were as follows. (1) Design of the interactive
collective intelligence-based smartphone interface: This required exploring the usage
behaviors, user experiences (UX), as well as user interface (Ul) designs associated with
crowdsensing, ‘Liking’, and subject category feedback in various scenarios. (2)
Creating icons for subject categories in the library collections, collective intelligence,
and cognition: This involved the design of category icons for children’s subjects and
the actual cognitive meaning for children, exploring how children use the icons to
classify books, and revising the subsequently stacked folksonomy framework and
represented icons. (3) Collective intelligence-based library recommendation and
information system to promote self-learning: The AR navigation platform was
developed in response to adjustments to the automation system newly purchased by
NLPI, to make greater use of the collective intelligence of book clubs to recommend
books, and to include feedback of children’s subject category icon to recommend books
and enhance self-learning. (4) Usage experience of collective intelligence in smart
children’s libraries: This involved introducing social network service (SNS) concepts

30
Taiwan Public Library Journal ~ No.12 November 15, 2020 p. 1-36



Establishment of Library 2.0 Collective Intelligent Interface in Children’s Library /
Liu, Wu, Chiu & Chen

and collective intelligence methods, investigating UX regarding the integration of
mobile technology and smart spaces, and analyzing UX regarding relevant technology.
We explain further below.

Results

The functions of the Library 2.0 Collective Intelligent Interface in Children’s
Libraries are as follows. A video of actual operations can be found at
https://www.youtube.com/watch?v=_8NTk2W-flY.

The participants of this experiment included children from second to fifth grade.
After they completed the tasks, they were asked to fill out a questionnaire. A total of 98
questionnaires were administered, and 84 valid questionnaires were obtained. The
participants comprised 41 boys (48.8%) and 43 girls (51.2%); 23 (27.4%) were in
second graders (low grade), 22 (26.1%) were in third or fourth graders (middle grades),
and 39 (46.4%) were in fifth graders (high grades). Among the participants, 8 had used
the Book-finder Monster Island App before, accounting for 9.5% of the participants.
During the experiment, all of the participants used the BMIA-2 developed for this
project.

Using SPSS, we analyzed the mean scores of each questionnaire item, the p values
from t tests for gender and experience in using navigation apps, and the p values from
ANOVA:s for grade level (lower, middle, or upper) and the duration of smartphone use
per week (less than 60 minutes, 1-4 hours, or more than 5 hours). The mean analysis
results indicate that the participants felt that using the app was fun, they were willing to
share it with their classmates, the app allowed them to act autonomously, it gave them
a different imagery from that of conventional libraries, and they were happy about using
BMIA-2. These results show that the use of the app arouses the feeling of novelty and
positive effects.

The independent sample t test for gender revealed gender differences in the
understanding of subject meaning and the willingness to correct subject classifications.
The participants who had used the BMIA-1 were more willing to share their ideas with
others and use the BMIA-2 with others. They were also more willing to share interesting
stories and more focused during operation than those who had not used the BMIA-1.
The ANOVA of lower, middle, or upper grades presented differences between
participants in lower grades and those in upper grades in operation and sharing. This
shows that proper adjustment of BMIA-2 based on the developmental psychology of a
child is necessary. The ANOVA for the duration of smartphone use per week revealed
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that participants who used smartphones for longer periods of time per week were less
likely to express fun while operating this app. Participants who used smartphones for
less than 60 minutes per week displayed a greater desire to use the app than those who
used smartphones for 1-4 hours or for more than 5 hours. This shows that the stickiness
of this app reduces as weekly smartphone use increases.

Conclusion and suggestions

Our research team, combining efforts from NLPI, NTUT, TMU, and SHSC
developed a Library 2.0 Collective Intelligent Interface in Children’s Libraries and
applied it to the Children’s Library at NLPI. Using the concept of collective intelligence,
we (1) developed an interactive collective intelligence-based platform and app for
young readers to upload images of book covers and enrich library collection data, (2)
examined how the combination of the interactive collective intelligence-based platform
and AR navigation smartphone app enables readers to share data on the location of
books and help with the management of library collection shelving, and (3) analyzed
the motivation and stimulation mechanisms of children using the ‘Like’ button and
correcting subject classifications on the interactive collective intelligence-based
platform, which can be used to adjust book recommendation mechanisms and app
interfaces to enhance self-learning among children. The technology acceptance model
and playfulness were also employed to conduct a preliminary investigation on the
experience of children using the interactive collective intelligence-based interface app
and information system.

Collective intelligence changes the way that data are collected. In the past,
collecting data on library users relied on the automation systems of libraries using fixed
database fields (including readers and books borrowed). Having readers voluntarily
input information can fulfill substantial labor needs and complete tasks within a short
amount of time. However, this approach also requires the examination of whether
collective intelligence is feasible in this condition. The problems with data collected
using crowdsensing include the regularity, security, and privacy of the data; factors that
influence whether collected data are deemed to be correct by collective intelligence
include accuracy; the need for logical skills in the contributors; and the accuracy of
contributors logically matching icons. This study allows users to re-categorize books.
After readers have read a book, they can suggest changes to the icon of the book. After
the number of readers making suggestions reaches a certain threshold, the subject
category of the book will be changed. Future studies will gauge the relationship between
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reader judgment and the clusters of subject category icons collected from different types
of readers.

Based on the concept of crowdsourcing, this project established a book club. SNSs
are tools that the digital generation is accustomed to using as well as tools that influence
user audiovisuals and the information received. Word-of-mouth (WOM) marketing is a
widely discussed issue. SNS users are attracted to information that is being discussed
and instantly responded to. In developmental psychology, children and young
adolescents tend to believe suggestions of their peers due to subcultural influences.
Devising the means of marketing certain information by taking part in the information
channels formed on certain social websites can help libraries achieve information
service tasks and satisfy user needs. Using the concept of gamification to enhance the
enjoyment felt by users of crowdsourcing platforms can increase their voluntary
participation. From the perspective of user-centered designs, developing human-
information interaction interfaces for smart spaces not only stimulates interest but also
integrates the original information system, stimulates and facilitates the information-
searching behavior of child readers, promotes self-learning, and increases children's use
of a library. Gender differences also existed in how book subjects were re-categorized
in the collective intelligence-based interface. In-depth investigations on stimulation and
reward mechanisms as well as the willingness to use text and images in the two genders
could be conducted in the future. The participants in lower grades and those in upper
grades displayed differences in operation and sharing, which means that future research
should investigate how the app interface can be adjusted based on the developmental
psychology of a child. The stickiness of this app reduced as the duration of smartphone
use increased. The results all demonstrate that using the perspective of user-centered
design can present different aspects of technology acceptance among children as well
as the issues that will require in-depth investigation in the future.
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