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Previous studies have shown that digital humanities studies
are mostly based on content exploration by analyzing text content,
and lack of auxiliary reading tools from the perspective of user
reading behavior. The annotation of ancient books can increase the
interpretation and supplementary of the content, create a link between
concepts, and share with other learners to form knowledge exchange,
which is quite helpful for improving reading comprehension.

This study explores the functions of two annotation systems
developed in ancient book database. 30 participants recruited for the
study were those with humanistic background. This study analyzes the
effects of reading ancient books on automatic and manual annotation
system for reading effectiveness, technology acceptance and reading
experience. The results of the study show that: (1) There is no
significant difference in the effectiveness of reading comprehension
using different annotation systems, but the usefulness of manual
annotation system is significantly higher than automatic system;
(2) the subjects have higher satisfaction with the "add new words"
and "query vocabulary" functions of automatic annotation system,
as well as the "query vocabulary" and "new labeling" functions of
manual annotation system; (3) The subjects believe that the problem
of automatic annotation is that automatic labelling vocabularies are

inaccurate, and the manual annotation is not easy to label.
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Introduction

In this study, reading interfaces of ancient books were analyzed for
investigating the differences of reading efficiency, technology acceptance
and reading experiences when users read ancient books using reading
interfaces with manual or automatic annotation functions. The goal was
to understand user experiences and needs of using different annotation
functions. The study results would help build a full-text system of ancient
books that meets users’ needs for assistive reading functions.

Research Methods

Participants were recruited in this study to have a test of using and
annotating in interfaces with automatic or manual annotations. Participants
were students of Chinese literature and history departments at universities in
Taipei, who were capable of reading and interpreting ancient books of Ming
Dynasty. Thirty participants were divided into two groups, using different
annotation systems, reading the same text contents of Ming Dynasty.
After reading with the annotation systems, the participants wrote a reading
summary immediately, for revealing the differences of their reading and
comprehension efficiencies. After the participants finished their reading and
noting, they were asked to fill out an inventory of technology acceptance
model and a satisfaction survey on system functions. After the test,
participants were interviewed for revealing their experiences and opinions
of using the annotation systems.
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Results

1.Impacts of different annotation systems on comprehension of reading
ancient books
The mean score of users’ reading comprehension tests was 6.63
(of 10, the full marks), and the scores were distributed between
5 and 9, with 26.7% of participants obtaining a score over 9. It
suggested that most participants had a relatively high score on
reading comprehension. The mean score of reading comprehension
using manual annotation systems (7.00) was slightly higher than the
ones using automatic annotation systems, but with a non-significant
difference.

2.Impacts of different annotation systems on technology acceptance of
reading ancient books
(1) In terms of overall technology acceptance, the accessibility was
higher than the usefulness, with the mean of accessibility (3.7)
higher than the mean of usefulness (3.0), in a 5-point Likert scale
of technology acceptance. Among all the question items regarding
“Perceived Ease”, the highest scores fell on the item “The system
helps me get useful information when I need”, and the lowest
score fell on “The system enables me to interpret correctly
the text content”. It suggested the participants considered the
annotation functions helpful in obtaining information, but not so
helpful in terms of helping interpret effectively the text content.
(2) Manual annotation systems were considered with a better
usefulness, while automatic annotation systems had a higher score
on usability. The results of comparing technology acceptance
between automatic and manual annotation systems, revealed
that manual annotation systems were with a higher usefulness
than automatic annotation systems, and users considered manual
annotation systems were more useful for reading ancient books.
However, in aspects of usability and user experiences, automatic
annotation systems had a greater performance than manual
annotation systems, that is, although participants considered
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manual annotation systems more useful, users had better
experiences of using automatic annotation systems in actual
operations.

(3) The biggest differences of technology acceptance between the
two types of annotation systems lied in question items including
“Is it helpful in effective reading” and “Is it easy to use”. Among
all question items, participants had significant differences in four
question items of technology acceptance, including “the provided
annotation functions facilitate my reading and interpreting of
text” and “using such systems for reading and interpreting text is
more effective than using digital archive databases” in “Perceived
Usefulness” aspect, “such system interface is easy to use” in
“Perceived Usability”, and “using such systems for reading
and interpreting text suits my reading habits” in “Perceived
Experiences”.

3.Perceived Satisfaction of Different Annotation Systems

For satisfaction perception, a 5-point Likert scale ranging from
“Not Useful At All” (1 point) to “Very Much Helpful” (5 point)
was adopted. The most helpful functions of automatic annotation
systems perceived by the participants were “new word adding” (3.9)
and “phrase searching” (3.5), while the functions not so helpful
were “automatic word segmentation”(2.5) and “ linking to source
websites” (2.9). As to the manual annotation systems, participants
considered the most helpful functions were “phrase searching” (4.4)
and “adding new annotations” (4.0), while the function not so helpful
was “annotations in maps” (3.1). It suggested that participants
considered the automatic word segmentation of automatic annotation
systems not so helpful, but they would use the function of adding
new words to offset the deficiency of automatic word segmentation.
On the other hand, in manual annotation systems, the function of
adding new annotations was popular, suggesting that the automatic
word segmentation and automatic annotations were not enough
accurate. Only when the correction mechanism of adding new words
manually was permitted could it meet users’ needs.
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4.Experiences and Other Problems of Using Different Annotation

Systems

The results of interviewing the participants for their using

experiences revealed:

(1) The most important function of annotation systems was to
help comprehend the text. The automatic annotation and
phrase searching of automatic annotation systems could
provide automatic explanations by comparing commonly-used
phrases, and could automatically add necessary augmented
explanations. All of these facilitated directly the general reading
comprehension. Automatic word segmentation, linking to source
websites, and adding new words were functions as assistive
tools, which helped in further reading or knowledge sharing,
thus the participants also considered them necessary functions.
However, the function of rating the credibility of data sources
did not concern directly with reading comprehension, thus not
considered useful by the participants. The functions of adding
new annotations, editing annotations, and phrase searching
provided in manual annotation systems allowed searching in
content and adding annotations, thus helping directly in reading
and interpreting ancient books. However, annotating categories
and annotating in maps were relatively irrelevant to the process
of reading comprehension, and were considered not useful by the
participants.

(2) The major problem of automatic word segmentation in automatic
annotations was not accurate enough, while the problem of
manual annotations was with an operational procedure that
was not easy to use. Word segmentation generated in automatic
annotations were not accurate enough, thus might interfere
with reading, even cause difficulties in reading comprehension.
Although manual annotations might reduce the problem of in-
accurate word segmentations, participants perceived it not easy to
use when using a mouse to select and click on phrases.
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Discussions and Conclusions

Based on results of this study, a few suggestions are provided here for
improving annotation systems in the future.

1.Word databases for automatic word segmentation comparisons
should be adjusted for enhancing the accuracy of word segmentation,
and improving the operational procedures of adding new words for
encouraging uses of annotation modifications.

2. The usability of functions of adding new annotations and editing
annotations should be improved.

3.The function of adding periods and commas should be incorporated
into annotation systems, for facilitating users’ comprehension of
ancient books’ contents.

4.More users should be encouraged to participate in reading and
annotating, for increasing both the quantity and quality of annotation
contents.

5.The function of recommendations for further reading and website
linking should be incorporated into the annotation systems of ancient
books.

112



