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Abstract

Popular scientific reading books, as the bridge between scientific academic research and general
public’s knowledge capital, could raise scientific literacy and facilitate comprehension for general
public. Popular scientific reading books could attract children to read because of vivid exhibition of
text and illustrating graphs. However, some scientific reading books are still too difficult for children
to read since they are not designed for children particularly in Taiwan and reading capacity among
children are heterogeneous. One promising education strategy is to recommend more scientific reading
books corresponding to textbook lessons, which could raise children’s interest in exploring science
and further reading. In US, Lexile framework for reading has been developed and applied for English
books to assist in more efficient and objective text leveling. For recent years, Chinese Readability
Index Explorer (CRIE) has been developed for Chinese text. The main research question here is, for
Chinese scientific reading books, whether there are differences in text leveling between system’s
(CRIE) and experts’ identification. In our research, we invite teacher librarians to recommend popular
scientific reading books, identify the grade levels, and assign these books to corresponding textbook
lessons. We not only discuss the principles and criteria of experts’ leveling, compare the different
results between CRIE and experts’ opinions, but also investigate the reasons behind these differences.
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Extended Abstract

1. Introduction

Popular science books feature explanations
of scientific principles in plain language to
enhance public comprehension and forming
a bridge between academic papers and public
knowledge. Many popular science books, which
are not written for children, are beyond children’s
reading and comprehension ability. Therefore,
recommending appropriate popular science
reading materials according to children’s reading
ability and knowledge is crucial for encouraging
popular science reading among children. In this
study, the National Guidance Group for Teacher
Librarians governed by the Ministry of Education
invited seven elementary teacher librarians
with scientific or mathematical backgrounds
(hereafter referred to as “experts”) to assist with
the promotion of popular science reading at
elementary school libraries. Based on the Grades
1-9 Curriculum Guidelines for elementary
mathematics, science and technology in Taiwan,
the seven experts read, conducted discussions,
and made recommendations on popular science
reading materials, which were then compiled into
a book entitled Suggested Readings of Popular
Science for Children. Based on criteria such
as text genre, children’s vocabulary, linguistic

features, sentence length, text length, availability

of Mandarin Phonetic Symbols, and text-image
ratio, the experts suggested popular science
readings suitable for elementary school children
of each grade according to the learning goals
in mathematics, science and technology, and
according to students’ reading ability.

A book level indicator is often observable on
the back covers of English books for children,
some of which are briefly leveled, and many
are leveled by Lexile reading level. Lexile is
a leveling system for English text based on
readability formulas; it has been used to level
more than 100 million books or articles and
has been adopted by millions of students in
the United States and other countries. In recent
years, research teams in Taiwan have developed
a Chinese Readability Index Explorer (CRIE) to
effectively classify Chinese books. By focusing
on popular science books, this study explored
the similarities and differences between books
leveling by the experts and by the CRIE system,

as well as the causes behind these differences.

2. Method

This study conducted a content analysis and
a focus group discussion. In the content analysis,
the CRIE system was adopted for the automatic
analysis of text readability. Subsequently, experts

were asked to review popular science books that

Note. To cite this article in APA format: Chen, C.-C., Sung, Y.-T., Chang, C.-F., & Tseng, H.-C. (2020).
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18(1),45-67. doi: 10.6182/jlis.202006_18(1).045 [Text in Chinese].
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they leveled differently from the CRIE order.
The experts were then invited to the focus group
discussion to discuss why some of the books
leveled as different levels by experts and by the
CRIE system.

3. Conclusion
Although many studies have explored

readability, the differences between manual-
and automatic-leveled readability have not yet
been observed. This study aimed to fill this
gap. Both readability leveling methods have
their advantages. By upholding the principle of
grade appropriateness, experts prioritized the
correspondence between the theme of a book and
the lesson taught in school when recommending
popular science books for children. That is, the
main factor considered by experts was vocabulary
difficulty, sentence difficulty, text length, text-
image ratio, illustration design, availability of
Mandarin Phonetic Symbols, and font size.
Moreover, when recommending popular science
books, experts considered students’ prior
knowledge of science, reading interest, learning
situation, learning experience, and the relevance
of the reading materials to real-life situations.

In this study, 148 popular science books were
sampled for readability leveling by experts and
by the CRIE system. The experts and the system
agreed on the readability level for 124 books,
which indicated a high consensus between the two
methods (83.78%) and demonstrated high stability
of the system. The different leveling results
between the two methods came from the different
focus—“purpose of reading” was the main focus
of experts when making recommendations,

whereas “text difficulty” was the main concern
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of the CRIE system when performing readability
analysis. Additionally, the CRIE system conducted
a text-based analysis, whereas experts considered
students’ learning situation, the availability
of Mandarin Phonetic Symbols (favorable for
children in lower grades), and the number and
design of illustrations. Such focus on the texts
in the CRIE system puts it in a disadvantageous
position for leveling an illustrated book because
illustrations constitute key reading points and
affect the suitability for students of different
grades. The CRIE system conducted a readability
leveling based on the overall content of the book,
whereas experts can recommend parts of the
contents. In summary, because experts have a
greater understanding of the teaching situation
and students’ learning experience, they are more
flexible than the CRIE system when making
recommendations. Moreover, the characteristics of
popular science books (e.g., more illustrations and
extensive content) render expert leveling more

effective than system leveling.

4. Suggestions

1. When teachers have a sufficient understanding
of their students, they can recommend books
according to students’ learning situations
and levels. In addition, teachers can integrate
relevant materials into teaching, which enhances
the persuasiveness of these materials, and thus
cannot be replaced by the CRIE system.

2.The factors that experienced teachers
consider when making readability-based book
recommendations may serve as references for
future improvements to the CRIE system. Such
factors include whether books complement the

K-12 curriculum, the availability of Mandarin
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Phonetic Symbols, the text-image ratio.
Alternatively, the system may identify a range
of levels for books that cover broad topics.

3. Although the CRIE system is highly stable
for text readability analysis, its effectiveness
may be improved by imitating the Lexile
measures used in the United States. The
Lexile system analyzes the electronic file
of a book for readability assessment before
publication and assigns a reading level
indicator to the book, which is labeled on its

front or back cover for references.
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