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Foreword by Chair

The 9t" Taiwan Association of Digital Media Design was grandly held in National Formosa
University on August 16", 2015. The major subject of this conference is the Research and
Application of New Media Creation and Visual Communication Design. Combining cultural
with creative industries through visual communication to achieve culture marketing and
communication. The conference offered a platform for industries practical sharing,
international trend speech, industry-academy communication. Additionally, the
conference provided an opportunity to issue 25 international papers which discussing
the latest creation and results application in cultural and creative industries. Our
participants including professors form France and Japan, and also from many related
departments of digital media design in Taiwan. In addition to increasing international
academy communication, the conference also provided the latest technology development
and future perspectives for Taiwan’s industries, government, academy and researchers.

Since 2009, the first published of International Journal of Digital Media Design (IJDMD),
has been 7 years. This Issue is the volume 7", issue 2™¢ of this year, and including 2
English and 5 Mandarin papers (including a creation and exploration). This issue
including: (1) English paper of “Learning Background and Sentences Scenarios
Atmosphere on Word to Image Transcoding: Cognitive Impact of the Storyboarding
Scene”. This paper explores the visual symbolize and the word using of image
transcoding in relation to making animations and videos, by holding the learning
background of participants and the control of sentences’ context aware. It is important
for image design and users’ understanding. (2) English paper of “A Study on the
Customer Interface Design of an Electronic Book Reader for Children”. A research is based
on existing user interface, to re-design a new one to compare with. To investigate the
satisfaction of entire part in interface design, also provide suggestions for digital
reader interface design through experiment and observation. (3) Mandarin paper of
“The Correlations between Parenting Style and Smartphone Addiction of Elementary
School 5th & 6th Graders”. This paper researches the relationship between elementary
school student addictive in using smartphone and family educate method, and uses
guantization statistics to discuss the reason of the influence of elementary school
student addictive in using smartphone. (4) Mandarin paper of “A Study of the
Functional Designs and User Needs of Elementary Student Version e-Textbooks”. To
know the design meanings of each function of elementary student version e-textbooks,
and to probe into the need and potential problems of tool function. (5) Mandarin
paper of “A Facial Affective Computing Approach to Develop an Adaptive Interface of
| “

Game-Based Learning Material “. This paper combines a facial affective computing



approach with Adaptive Interface of Game-Based Learning Material to determine
learner while they’re learning by game-based Learning material. Also, to achieve the
purpose of adaptive learning according to learners’ facial reaction to adjust learning
contents. (6) Mandarin paper of “A Study on the Interactive Exhibition Design of Hakka
Children’s Museum”. By using the exhibition content of Miaoli Park Taiwan Hakka
Cultural Development Children’s Gallery” as the design emphasis. Understanding
travelers’ usage situation and commentary through interviews and analysis of statistics
guestionnaire. (7) The Creation and Exploration paper “The Creation and Exploration
of 3D Animation -Unlimited Fetters”. The analytical basis for article statement is based
on Forster’s narrative analysis, and analyze creations value through a three-act play
story and vision setting.

This issue had received 10 papers, and we accept 7 papers after experts anonymous
reviewed. Appreciate for all the papers that sent to us and support the journal to
increase research range. Also thanks to the academy support by all the assist from the

committees, allow our journal to have more academy depth and professional content.

Nien-Tsan Wang
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Learning Background and Sentences Scenarios
Atmosphere on Word to Image Transcoding: Cognitive
Impact of the Storyboarding Scene

Shyh-Bao Chiang

Department of Visual Communication Design, National Yunlin University of Science and Technology, shyhbaol@gmail.com

ABSTRACT

Text and image are different types of visual symbols; in the text, the sentences can be transformed into
pictures by clues, stimulation and image; transcoding of text and image is the regular process of
dynamic project production such as video creation and animation. Therefore, from quantitative
perspective, this study acquires the subjects’ set-up reaction of transcoding cognition of text and image
by research design, test and coding of digital tools. The factors include two independent variables:
participating students’ learning background and sentences scenarios atmosphere. The test result
demonstrates that there is no interaction between participating students’ learning background and
sentences scenarios atmosphere. Besides, participating students’ learning background does not reveal
significant difference. Sentences scenarios atmosphere reveals significant difference. After post hoc
comparison, set-up performance of reality atmosphere is generally based on wide-angle composition as
the image reaction of the scenario atmosphere. The researcher will design the atmosphere of the
variables by types of sentences in order to probe into the individuals study on variables of word to
image.

Keywords: learning background, sentences scenarios atmosphere, word to image, storyboarding
design

Therefore, the transformation of the forms of
symbols becomes the subjects’ critical cognition
and reaction of coding and decoding. In dynamic
media, the picture is the symbol for watching.
However, the creation of video media is based
on the specific concepts and performance of text
and image; in the production, content is shown
by text and consists of sentences for the

1. Introduction
1.1 Background

In the studies on visual content, the researchers
explore the same issue in different fields and by
multiple perspectives. (Yu, El Kamel, & Gong,
2014) They will lead to different focuses and
results (Arsenio Jesus, 2011; Arthur & T.C.

Daniel, 1974; Benz, 2001; Bugelski, 1970; Greer
Cavallaro, 2004; Liu, D. Xu, & S. Feng, 2011;
Ware, 2004; Weber, J. Kelley, & S. Little, 1972;
Yang & S.-L. Yeh, 2011). However, the varied
thoughts and logic of research frameworks
directly influence the resulting research design,
test, exploration, and logic of the analysis. For
the research to focus on the issues of
communication or design, it should be
constructed on the basic theory of symbol
production and  cognition. In  visual
communication, the symbols, such as text and
image, are the media of interaction; nevertheless,
varied types of symbols (signifiers) differ, and
they become the characteristics of the types and
advantages of use. Thus, users of symbols attach
the meanings (signified) to the communication
media and develop creative communication and
performance in the established meanings of
symbols. However, the text or image constructed
by coding and decoding will reveal the
differences of cognition and comprehension.

descriptions of meanings or atmosphere within
paragraphs. Thus, the text is the abstract
description of scenarios. The readers will be able
to comprehend and imagine the characters’
emotions in the sentences, scenarios atmosphere
and the director’s ideas. When the production is
at the stage of script visualization, it is directly
related to image composition and information
transmission. Gombrich (1977) suggested that
the precise interpretation of images is influenced
by three variables: code, text description and
context; in other words, it is based on image
symbol for communication, form of description
and context. Therefore, regarding the media
consisting of picture, image and sound, i.e. video,
the representative vehicle is the dynamic media
constructed by time. Visual composition is the
main experience and sense. With vision and
stories, the techniques of shots connection result
in montage technique and theory. Visual and
hearing aesthetics are connected by the dramatic
plots as with poetic imagination (Hsu, 2008).
Therefore, in the production of videos, text and
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picture creators connect or separate the content
descriptions by the sections of text and picture,
and demonstrate montage skill and theory by
cutting in a broad sense as the media is used to
support the story description, action sequence
and scenarios atmosphere.

Based on the above, besides typical media with
commercial strategies, movies also include text
and image for creative expression. In the
production, text and image should both be
applied for the recording, description and
performance of the project production. In
addition, movies can be regarded as akin to texts
on paper. After the director’s interpretation, the
abstract image is transformed into a specific
sound and light picture. Therefore, the
storyboard with specific sequential pictures,
sound and technique is required as the most
direct criterion of information transmission for
the people with different types of jobs (Katz,
2002). Careful planning will enhance the related
decision making. The technicians can rely on the
written sample which is the written criterion of
communication and execution. Thus, the
cognitive process to transcode the text into
image is related to their past visual experience
and learning. Is the author’s reaction to the text
and image influenced by professional learning or
the individuals’ visual experience? Do the
paragraphs consisting of the sentences in the text
result in intangible scenarios atmospheres which
differ from certain similar sentences? Do the
paragraphs constructed by text authors result in
the same image of scenarios atmosphere for the
interpreters? These questions are constructed via
the theory of psychological cognition and
directly influence the instructional base of text

and image reading in current related

departments.

1.2 Purpose

(1) To observe the cognitive reaction of the
individuals ~ with  different learning
backgrounds to scenarios atmosphere

constructed by text sentences.

(2) To recognize the effects of learning
background and sentences scenarios
atmosphere on set-up cognition of
storyboarding.

(3) To distinguish the cognition of scenarios
atmosphere of sentences and picture.

(4) To predict the difference of learning
background on the possible causes of text
and image transcoding.

1.3 Definition

(1) Learning background: Learning is defined
as the acquisition of knowledge or skills

2 International Journal of Digital Media Design

from readings, lectures, research and
practice. Background is the historic
situation or realistic environment in which
characters and events function. Therefore,
learning background depicts the situation
or capacity of the characters’ knowledge
and skill and is the professional depiction
of the characters’ learning. It is similar to a
person’s socio-economic background. In
this study, learning background referred to
professional experience, performance, and
educational background.

2) Sentence  scenarios:  From  the
perspective of texts, sentences not only
have a literal meaning but also show
the connection between meanings. A
situation is a description of the
relationship between the scenario and
the environment. It can be a
description of the sentences and the
atmosphere.

3) Shot: Shot refers to the size of the shot
in the scenario and depicts the space,
character relationships and
composition of actions in shot
language. It refers to the sizes of
objects and the content of materials in
the frame.

2. Literature Review
2.1. Learning background

Learning background refers to individuals’
conditions that are significantly different from
others. Therefore, according to previous scholars
perspectives in  different fields, learning
background can be defined as the subjective and
objective factors when individuals absorb
external knowledge and skills. Such factors
include educational level, professional training,
and experience. Based on the study on learning
background above, the researcher focused the
research scope on the period of study. We
realized that the key points referred to students’
professional skills, knowledge and experience.
In the article entitled Study on Students’
Background Difference on Preference to
Simplified Images, Hsu (2009) classified the
subjects into those with a design background and
those with a non-design background, and
suggested that design background means the
subjects have at least 5 years of experience in
design in order to distinguish the nominal
variables. According to the research findings, the
subjects with a design background had different
cognitive preferences for simplified images; on
the contrary, those with a non-design
background had consistent preferences for

B



simplified images. The result differed from the
common design stereotypes, which state that
subjects with complete design training should
have more consistent design cognition standards
and aesthetic evaluation. Therefore, that study
indicated the change of students’ learning
background. The influence of different factors
gradually creates a significant gap between
learning background and general cognition.

In addition, Hou (2010) treated learning
background as a research factor; however, the
scope was limited to school, gender, years of
using computer, time spent online number of
programs used, and certificates. = The
manipulation through nominal variables and
situational variables is a common perspective of
social science research. As to the setting of
situational variables, the change of learning

methods tends to be the main research discussion.

Hence, learning background becomes the
process or base of individuals’ future
professional image or capacity. Researchers in
the fields of social science and humanity attempt
to find if individuals’ different learning
backgrounds will result in different outcomes for
some capacities. Through studying learning
background, they can recognize the differences

among situational variables and analyze students’

varying cognition of illustrations and flexibility
of reaction, in order to find if instruction
influences the subjects’ image expression.

2.2. Image of text and picture

Text and pictures are the visual media of
communication. In a broad sense, they can be
treated as images. In terms of their general
cognition, people tend to regard a picture as a
kind of image presentation. (Wang, Guan, Qiu,
Zhuo, & Feng, 2013) This study mainly probed
into the cognitive process of word reflection.
Hence, pictures and illustrations were called
images in order to explore the relationship and
gap between word cognition and image; in other
words, they involve different communication
forms and implications, respectively presented
as reading text and watching image. However,
there is a shared imagination model of the
individuals regarding the image formation of
image and text (Colin, 2004; Duyck, 2003;
Jarvis, W., & Chiong, 2010; T, 2006). The
in-depth study on these two symbols can
demonstrate that in the individuals’ thinking,
reading cognition of the text is a kind of virtual
imagination. It means that after the memory or
experience concerning the text, by certain
measures, it transforms the virtual image into a
visual reaction. In the seemingly simple process,
image demonstrates the outcome of memory and
thinking in visual transcoding (Chang, 2009).

| Shyh-Bao Chiang |

Art and design creations are the typical visual
transcoding media of text and image. Thus, in
the study of text and image transcoding, the
individual’s image cognition is the specific
visualized reaction source. It is necessary to
probe into the definition and performance of
image.

Chang (2009) suggested that image is the
reflection of the author’s and readers aesthetic
concerns. However, in the process of belief and
practice, in order to divide an artistic creation
into subjective & abstract and objective &
concrete, Wang and Liu (2010) developed
specific definitions. In the exploration of image
from the perspective of art, image language
exists in the brain and it an ideology. Existence
is based on presentation of language. Artistic
language performance is the vehicle of media
and the material world; it is based on text,
symbols, canvas, colors and lines. Therefore,
creators present image language by artistic
language and construct the relationship between
cognition and reaction. This means transforming
the individual’s inner thoughts into creative
frameworks of different media. The process of
image is related to the imagination of the text.
(Wang, 2006) suggested that imagination is the
ability to produce the image and it is
demonstrated in the poets’ energy and emotion.
Energy creates the picture and emotion produces
the image. Energy and emotion are combined in
the forms. It also shows that emotional
experience is the core of the production of
images. Imagination originates from the
numerous general reactions of emotional
experiences. Besides, James emphasized the
determination of emotion, and suggested that all
pictures and imagination of mental composition
are constructed by the materials of imagination.
They are based on the dominating emotion;
although James generally described the positions
of emotional factors in short sentences, in fact,
the production of an image is based on the
effects of a series of complicated things. It is the
interest between picture and text upon the image
that generates multiple interpretations. Therefore,
when studying transcoding cognition of text and
image, the focus should be on the creative
reaction to a series of visual images based on the
individual image.

2.3. Relationship  between  text

narrative cognition and poetic
form

The text is the main media of people’s
communication; two parties’ text symbols will
directly influence their cognition and routines.
Many researches on visual text language focus
on the transcoding of text and image (Dorot & S.
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Mathey, 2010). Related literatures suggest that
people’ sentences translation of text is based on
individuals’ general reaction to learning and
comprehension of language (Lin & Lin, 2014) .
The word is the basic unit of text media. By the
composition of words, sentences are developed.
Sentences in language usually mean the names,
symbols or descriptions of things. However,
Saussure suggested that terms do not represent
the things and rather the concept of certain
things. In other words, symbols of language
connect the image of concept and sound, instead
of the names of the things (Wang M. Y., 2004).
The above generally introduces the correlation
between words and terms and the composition of
sentences. Tsai (Tsai, 2011) clearly suggested the
nature of the form of sentences. The topic of the
sentence should be recognized first and then
logical relationships among the sentences.
Finally, the paragraphs are developed by the
sentences.

Single text or multiple sentences all function as
the descriptions of text. In the descriptions, a
certain period of time or space is treated as the
scene of the sentence; by the narrative sequence
of different scenes and the author’s subjective
description, a complete narration is developed.
However, in the content narration by the text,
there are three key points: scenery, characters
and background. As for the description of
scenery, Hsia and Yeh (2011) indicated the
principles: first, to select personal perspectives;
secondly, to capture personal images; and thirdly,
to develop concrete description without only
using adjectives and adverbs. Regarding the
descriptions of characters, it is important to
control the appearance, facial expression and
behavior as well as inner mental states. The
description of the background includes the
situation, phenomenon or state of the topics. The
main function is to serve as a contrast to the
topic.

However, different literary forms reveal the
characteristics of description, expression and
comprehension. In comparison to narration, the
poems are incoherent and abstract. In new poems,
the vernacular language is used to show the
meaning, interest and state of the poetry. Hsia
and Yeh (2011) explained the essence of poems
and suggested that the emotion and spirit of the
topic and imaginative language are described by
text, and that refined language is required.
Conditions of text description are constructed
and indirectly influence the connection with
mental imagery. Besides, as with other genres,
poetry reveals the expression with objective and
precise description, and emotion with active
figures of speech. They are the tools and skills
used by the author to express feelings. In the

4 International Journal of Digital Media Design

poems, the authors expect the readers to
experience the topic and spirit by imagination,
implication and impression. Thus, in all kinds of
literary genres, based on text as the symbol, the
concept can be accomplished in the image
through the media of visual perception. The
reason is that by training and memory, visual
perception reveals the thinking mechanism and
comprehension ability. Regarding real memory
or abstract imagination, image construction
reveals the base of re-representation (Hsu, 2008).

o reality
2¢|  atmosphere
s =
== <
gZ| enlightenment
=0
2 atmosphere e
cognitive impact of
— .
the storyboarding scene
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ww
en
g 5 memory atmosphere
=
:.E surreal atmosphere
23
" | enlightenment atmosphere

Figure 1. Scenarios atmosphere process
framework of sentences cognitive image

The integration and extension of the above
discussion are shown in Figure 1. In the creation,
i.e. the description generated by the text, the
narrative skill constructed by text and sentences
becomes the cognitive process and produces
scenarios  atmosphere  via the  image
comprehension of the text. In the visualization,
the setting and picture imagination are combined.
The typical application is the simplification and
explanation by figures (Lane & A. Séndor, 2009).
Thus, text and image support each other.
However, coherent narrative and dynamic
performance, in transcoding of text and image,
can reveal some cognitive differences (Lipski &
J.M., 1976) which originate from different fields.
The research variables designed through the text
attempt to clarify the issue of varied dimensions.

2.4. Images of storyboarding

In visualizing the text, the relationships among
director, screenplay and illustrator are delicate.
Generally speaking, in the work division of the
production of the larger scale movie, the director,
playwright and illustrator play the respective
professional roles; the playwright produces or
adopts the scripts suitable for film shooting. The
illustrator draws the visual storyboarding
according to the director’s image of the script
(Hart, 2008). The director and director of
photography are the decision makers regarding
the visual outcome. However, in order to
completely interpret a text, the director will try
to control the director and playwright as one;



this is related to the complete creation of belief
and image in the transcoding and visual
representation of text and picture. As suggested
by Kate (2011), script analysis is extremely
personalized as writing. Upon such a perspective,
in the study of visualization, many studies and
cases demonstrate that different directors show
different degrees or percentages of visual
performance in the analysis and execution of the

same script. The reason lies in different directors’

cognitive differences concerning the
interpretation of the script; it is mostly attributed
to the directors’ visual training and experiential
interpretation. Therefore, the diversity suggests
that the directors control the overall creativity of
the presentation of the text. The themes or
stories reflected by the text can be shown in the
dynamic vehicles of videos and sound by the
director’s unique cognition of form and visual
reaction. It gradually becomes the unique
presentation form and style.

Regarding the studies on the functions and key
points of storyboarding in the pre-production
phase, some scholars relatively indicated the key
points of storyboarding in the production of
films in their publication (White, 1999; Wurtzel,
2001; Zettl, 1999). They suggested that in the
special projects of film shooting with budgets or
work division, the playwrights intentionally
adopt or create the scripts of the text and pass
the scripts to the directors for storyboarding of
the images. The illustrators produce the visual
images matching the directors’ ideas according
to the directors’ verbal descriptions and actions
(Simon, 2007d). Most of the storyboarding
forms not only maintain the description of the
text, but also indicate the visual composition of
storyboarding by specific image content,
enhancing the function and necessity of
storyboarding during pre-production. Although
different units and companies have different
forms of script examples, storyboarding mostly
includes video, sound, technique and
information (Jones, 2008; Simon, 2007¢c). As to
the content of video, it refers to the images of
environment, subject, composition and color
(Simon, 2007a).

It results in the emotional appeals and expression
of different compositions; the establishment of
scenarios atmosphere is similar to the sentences
in the same atmosphere. The -construction
difference of scenarios atmosphere interprets
different atmospheres in the text. In-depth study
on the characteristics of atmosphere construction
and related literature review demonstrate that in
two-way thinking of text and image, the
encoders can directly organize and change the
images according to their imagination of the text.
Thus, the cognitive difference of the following

| Shyh-Bao Chiang |

transcoding of text and image will be
insignificant (Field, 1993). Expectation is
acquisition and the text is simply a kind of
record and detailed description. By text and
sentences, the authors describe the images by
writing. It is the contextual base between text &
image and storyboarding. However, when text
author and the interpreter of the visual image are
not the same person, in transcoding of text and
image, the interpretation result can differ
because of their personal background and
preferences. Even the same illustrator can show
significantly different set-up expression and
style in storyboarding (Simon, 2007b). Thus, in
text cognition, different opinions regarding the
interpretation can  considerably  influence
sentences image and atmosphere construction.
Before discussing the composition of
storyboarding, it is necessary to take into
concern the text interpreters’ image reaction in
order to  recognize the  individual’s
comprehension of the sentences and the effect of
feelings toward scenarios atmosphere on the
cognitive difference of interpretation. It is the
concrete issue which should be clarified in the
literature review.

3. Research Method

3.1. Research
framework

hypotheses and

This study is based on the core framework of a
study on interpretation difference of word to
image of atmosphere text on the image of scene
of (Sun, Chen, & Chiang, 2009). The nominal
variable of this study is the students’ learning
background and the manipulated variable is the
sentences scenarios atmosphere. The researcher
aims to find if they both influence word to image
cognition and the mutual effects and causal
relationship among the independent variables in
the research model. Thus, this study develops
three hypotheses which follow, in correlation
between the atmosphere and the variables:

Hla: the students have different learning
backgrounds and focus on different
professional theories and training. Thus, they
have cognitive differences toward the image and
text. It is assumed that the students’ different
learning backgrounds will result in cognitive
difference of text and image composition
because of varied kinds of sentences scenarios
atmosphere; the descriptions of sentences
scenarios atmosphere will reveal different set-up
reactions to the scenes in the storyboarding
because of the students’ different learning
backgrounds.

1JDMD/Vol.7/No.2/2015 5
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H1lb: The students with different learning
backgrounds will have different cognitive
abilities related to text and image because of
professionalism, concerns, preferences and
habitual senses. It will influence the scene
set-up reaction gap in storyboarding. It is
assumed that the students’ learning background
reveals significant differences in regard to the
sentences scenarios atmosphere of
storyboarding.

Hlc: The individuals’ experience with visual
media is usually diverse. Thus, when symbol
interpreters receive the text clues of different
sentences and have visual image transcoding, the
feelings of sentences scenarios atmosphere can
lead to different visual images in the individuals’
mind. The use of scene set-up is thus rich. It is
assumed that in different descriptions of
sentences scenarios atmosphere, transcoding of
visual images reveals significant differences
concerning the images of scene set-up.

3.2. Variables

The first independent variable is the students’
learning background. Nominal variables are the
design and non-design departments. The
definition of the students’ learning background is
based on the items of the visual design
curriculum suggested by Duke (Williams &
Dwyer, 1999). The researcher treats the
participating students of design department, who
have received basic image design courses and
visual aesthetics training, as the samples. They
are the ones with design background. Without
the above training process or background, the
students will be regarded as non-design
background.

The second independent variable is sentences
scenarios atmosphere. Sentences atmosphere is
treated as the subject atmosphere. In this study,
the new poetic form is the framework of clues.
Four kinds of sentence scenarios atmosphere are
the subject atmosphere. The classification of
scenarios atmosphere is according to the
descriptions of the content suggested by the poet
Lomen (1984). The text is from Poems by
Lomen, published by Hung-Fan Bookstore. As
for the manipulation of the clues, according to
the poet’s classification of sentences, there are
four kinds of scenarios atmosphere: reality,
memory, surreal and enlightenment. The
meanings of text content are constructed by
incomplete story genre and montage of poetry. It
is also based on Chang’s (2009) image recovery
and production of poetic form and Tsai’s (2011)
suggestion of sentence structure and paragraph
division as the criteria of research design. By
e-design of test tools, the subjects interpret word
to image of sentence clues and match the

6 International Journal of Digital Media Design

cognitive text image with the corresponding
set-up field as the subjects’ image representation
of the set-up composition.

The dependent variable is the measure of the
subjects’ self-evaluation of the set-up cognition
of the storyboarding scene. First, the dependent
variable is defined below: after the students
receive the clue sentences based upon the text,
the cognition and performance of the effect of
visual image related to sentences on set-up. As to
the test content of the scene set-up, two nominal
variables, namely scenarios atmosphere and the
students’ learning background, as constructed by
the sentences. Form the cell scores. According to
the means of the dimensions, the researcher tests
the subjects’ image outcomes of scenarios
atmosphere.

3.3. Experimental design process

The framework of the experiment design is
based on the prior studies of image set-up; the
researcher also includes other scholars’ related
literatures. Besides, in regard to the
measurement tools, since the hand drawing of
storyboarding will influence the acquisition of
original data, the researcher designs the
close-ended questionnaire in order to avoid the
interference of the subjects’ limitation of basic
drawing abilities on the result. The questionnaire
design is based on e-measurement. The subjects
fill in the responses according to the pages of the
questionnaire. After the subjects finish the
e-questionnaires, the researcher examines the
questionnaires and uploads them to the online
database for storage. After the questionnaire
survey, the researcher downloads and transforms
all data from the online database and continues
the statistical analysis and test for data analysis
and inference. After reorganizing the analysis,
the researcher writes the research findings.

|stimulation}—-| cognition |—>l imagination

description

i 1 1 1

| event | |charantcr| I scene | |hackgmund|

scenarios atmosphere

Figure 2. Experimental design process framework
of sentences cognitive image

3.4. Sampling and
description

sample

In the tests, the researcher aims to control the
external variables. With the sample acquisition
of nominal variables, regarding the sampling
evaluation, this study selects the samples by



purposive sampling in order to obtain the
sampling analysis results which match the
research issue. Thus, the default samples of
design background and non-design background
are 200 students. In sample description, the
students of design background are defined as
those who have taken visual design related
courses, such as basic photography, sketching or
video principle and production. Participating
students of non-design background are defined
as those without professional visual design
training. Finally, there are 104 students with
design background and 109 students with
non-design background (213 subjects in total).
Before the e-questionnaire test, the researcher
explains the content and then all subjects fill in
the questionnaire via computer.

4. Results
4.1. Descriptive statistics analysis

| Shyh-Bao Chiang |

Coding shows that the subjects match the clues
of text sentences with set-up scenes. The purpose
is to recognize the presentation of the subjects’
original data in different kinds of atmosphere.
Descriptive statistics is shown in Table 1.
Regarding different learning backgrounds, as to
mean, memory-related atmosphere reveals more
significant difference. As to median, memory
atmosphere is more different. Mode represents
the set-up selected the most. Surreal atmosphere
shows a slight difference. Design background
subjects refer to set-up6 and non-design
background subjects refer to set-upS. Thus, as
for the set-up selection of atmosphere, design
background students tend to show surreal
atmosphere by close-up set-up. Therefore,
according to all subjects’ responses of scene,
they mostly show reality atmosphere by
wide-angle set-up and describe the transcoding
result of the surreal atmosphere by close-up
set-up.

Table 1. The basic descriptive statistics of each contextual sentence atmosphere.

Reality Memory Surreal Enlighten-ment

Design Average 4.2260 5.1731 5.0692 4.9269
background Median 4.2500 5.2000 5.2000 4.9000
Mode 425 4.80 6.20 5.20

S.D. 1.04482 1.33629 1.24784 1.10815

Variance 1.092 1.786 1.557 1.228

Background Average 4.2867 4.8789 5.0661 5.1156
Non-design Median 4.2500 4.8000 5.2000 5.0000
Mode 4.00a 4.80 4.60 4.60

S.D. .95490 1.22777 1.13792 1.19545

Variance 912 1.507 1.295 1.429

4.2. Variable analysis

This study conducts validation and inference
analysis by two-factor mixed design, first,
regarding the samples of different learning
backgrounds, as to sentences scenarios
atmosphere, homogeneity multi-variance test of
four kinds of atmosphere. The statistics is Box’s
M. According to the figures, M=6.322 and
adjusted F=.619 and significance p=.799>.05. It
is insignificant. Thus, a null hypothesis is
accepted. It shows that for the samples with
different learning backgrounds, the covariance
matrix of the measures in four kinds of
atmosphere is homogenous.

The researcher aims to find if within-subject
variance analysis violates the sphericity test.

Mauchly's W is.901(X2=21.750, p=.001) and is
significant. Thus, the null hypothesis should be
rejected. It means that the sphericity test which
violates variance analysis should be modified by
Epsilona. Therefore, regarding tests of
within-subject  effects, the figures of
Greenhouse-Geisser should be applied for the
adjustment. Greenhouse-Geisser is .931 and
Huynh-Feldt is.949. They both are more than.75.
It shows that they do not violate the sphericity
test (Wu, 2010).

The testing includes within-subject effects and
the significance test of principal effect of the
students’ learning background and sentences
scenarios atmosphere and significance test of
interaction effect of two wvariables. Since it
violates the above sphericity hypothesis, the
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researcher evaluates the measures by the
adjusted statistics Greenhouse-Geisser and

Huynh-Feldt. As for the four dimensions of
sentences scenarios atmosphere, the principal
effect of the dependent variable is significant.
F=26.785, p=.000<.05. It means that all subjects’
interpretations regarding the four kinds of
sentences scenarios atmosphere significantly
differ. Besides, in the test on the interaction
between sentences scenarios atmosphere and
learning background, the results are: F=1.824
and p=.146>.05. It is insignificant and null
hypothesis should be accepted. It shows that
there is no interaction between the two
independent variables. In addition, test ability of

and sentences scenarios atmosphere, the
interaction of two variables can explain 45.7%
variance of the subjects’ scenarios atmosphere.
However, there is no interaction between the two
variables; according to significance test of
principal effect of learning background, F=.018
and p=.895>.05. It does not show significant
difference. Thus, design background and
non-design background participating students’
interpretation of atmosphere sentences is not
significantly different. Therefore, the researcher
only tests and discusses the individual principal
effects of sentences scenarios atmosphere.
Finally, variance analysis on the students’
learning background and sentences scenarios

observation ®2=.457 indicates that after atmosphere on the storyboarding set-up
eliminating the effects of learning background cognition is shown in Table 2.

Table 2. A summary of the variance analysis of the effect of learning backgrounds and contextual

sentences atmosphere on storyboard shot cognition.

Variance source SS df MS F J w2 1-f

Learning

background .031 1 .031 .018 .895 .000 .052

(independent)

Sentences

Seenarios 97.906 | 2792 | 35.063 | 26.785 000 113 | 1.000

atmosphere

b(dependent)

Learning

background % 6.667 2.792 2.387 1.824 .146 .009 457

contextual sentence

Within group 1138.698 1696 0.671

Block 367.440 211 1.741

Residual 771258 | 589.177 | 1.309

(deviation)

Total 1243.581 1703
Figures 3 and 4 show the means of cells in enlightenment atmosphere, they show the
regard to the two variables. In Figure 2, the X images by close-up. Therefore, all participating
axis is learning background. Although it does not students’ set-up cognition on  memory
show significant difference, according to the atmosphere and enlightenment atmosphere

distribution, the mean of set-up interpretation of
reality atmosphere is significantly lower than
set-up of the other three kinds of scenarios
atmosphere. Thus, in the set-up interpretation of
four kinds of atmosphere, composition of reality
atmosphere is usually a medium shot. Besides,
design background and non-design background
participating students’ images are similar. In
addition, regarding memory atmosphere and
enlightenment atmosphere, the two groups of
participating students’ images are quite different.
Design  background  students’  memory
atmosphere tends to reveal close-up composition
and they present enlightenment atmosphere by
medium and close shots. Non-design
background students’ memory atmosphere is
shown by general medium and close shots.
However, regarding set-up composition of
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differs. According to the means of cells in
scenarios atmosphere of Figure 3, all subjects
share the common consensus on medium and
close-up composition in reality atmosphere; their
opinions toward memory atmosphere is the most
different. Design background students tend to
use close-up composition; as for surreal
atmosphere, the two groups of participating
students are consistent in that they use close-up
set-up; however, as to enlightenment atmosphere,
design background students present image
cognition of enlightenment atmosphere text by
wide-angle set-up.



Estimated Marginal Means of MEASURE_1

520 scenarios atmosphare

eniightenmert

Estimated Marginal Means
"

Learning background

Figure 3. Aline chart for the contextual
sentence atmosphere variable vs. learning

Interaction between two variables and the test of
learning background do not show significant
difference. In sentences scenarios atmosphere,
different kinds of atmosphere reveal significant
difference. Therefore, it was necessary to
conduct a post hoc comparison in order to probe
into the difference of four types of sentences
scenarios atmosphere. After data segmentation
of nominal variables, design background
participating  students’  p=.000<.05  with
F=15.391. It is significant. According to post hoc
comparison by LSD, as to design background
and  non-design  background students’
atmosphere  composition selection, reality
atmosphere reveals significant difference from
the other three kinds of atmosphere; according to
means, design background students show the
order below:
memory>surreal>enlightenment>reality.  Thus,
reality atmosphere set-up is usually wide-angle;

non-design background students’ scenarios
atmosphere set-up is
enlightenment>surreal>memory>reality. The

difference is only in the set-up composition of
the other three kinds of scenarios atmosphere.
The difference is thus insignificant.

Estimated Marginal Means of MEASURE_1

=] Leaming background

= — Design background
= Hon-design bockground

—

400 /

Estimated Marginal Means
g
1

440 /

resity memory surres! enbghtenment

Scenarios atmosphere

Figure 4. Aline chart for the learning
background variable vs. contextual sentences

5. Conclusion
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5.1. The students’ learning
backgrounds do not reveal
significant difference in image
transcoding results

The students’ learning background is one of the
independent variables. However, according to
the statistical result, design background and
non-design  background  students’  set-up
cognition with the manipulation of scenarios
atmosphere sentences do not reveal significant
difference. By the test results, the researcher
infers that research design and media diversity
are the factors affecting test scores. First,
because of the subjects’ image drawing abilities,
the subjects can receive the stimulus of image
sentences and cannot transform the mental image
into a set-up composition. It results in the
obstacles in thinking-image-reaction. Thus, in
the research design, the researcher turns the
drawing of concrete composition as coding by
different set-up examples as the criteria of
selection. Thus, in transcoding the text and
image, comprehension of set-up and lens
language has become the audience’s memory of
video camera skills and the continuous
acquisition of wvisual experience through
stimulation and education of daily media. It
gradually becomes the visual literacy of visual
sensitivity (Cranford, S. Southard, & C. Bates,
2005). Therefore, in this study, the researcher
modified the design and aimed to avoid the
interference of drawing ability on the subjects’
text and image interpretation capabilities. The
logic of the inference is based on experience.
Therefore, regarding image and reaction, after
eliminating the professional image drawing,
participating students’ learning background does
not reveal significant difference in the cognitive
test of set-up composition.

5.2. Scenarios atmosphere sentences
reveal difference in set-up image
reaction

The description of text, in the individuals’
cognition, includes the image reaction after the
stimulation of past learning and experience. The
text is the stimulus; however, different sentence
descriptions will result in different images. The
setting of scenarios atmosphere by set-up
resembles the articles in which different kinds of
glossary are used to describe the same or similar
atmosphere. Based on the research findings,
regarding the images in different kinds of
atmosphere, transcoding is different in set-up
composition; it is similar to the music with
different melodies, i.e. the individuals’ hearing
and cognition reveal significant reactions.
Therefore, according to the significant difference
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of the variable and post hoc comparison, all
participating students’ transcoding of set-up
cognition in reality atmosphere is usually
presented by larger scale composition. It
matches human beings’ visual states which are in
the angle of view of a standard lens (Thompson,
1998). According to sentence narration in reality
atmosphere text, in the sentence, he, apartment,
window, rain, umbrella, walk, each and world
are more significant and visualized image text.
Therefore, the key factors of image composition
can differ in the sentences and the degrees of the
text image. For instance, text clues can result in
different interpretation of visual performance
because of high image or low image; this will
influence the students’ visual set-up of scenarios
atmosphere.

5.3. The relationship between
visualized set-up of image and
the words in the composition of
sentences

The research design is mainly based on text
sentences as the stimulus of test tool. The
scenarios atmosphere of the stimulus is the
paragraph constructed by the author with the
sentences. The research findings demonstrate
that sentences scenarios atmosphere is different.
In other words, text narration reveals the
difference of the set-up scale of visual images.
However, a sentence consists of several words
and participating students’ comprehension of
sentences can result from the general concept. It
matches the whole concept comes from the part
in Gestalt Theory (Bordwell & Thompson, 2001).
The parts selectively appear in the visual
composition of the sentences. The key is the
individuals’ similarity and difference of the
interpretation on the selective image text. It
means upon common visual symbols, the author
has creative and unique expression. Therefore,
the design and result of this study is unique in
regard to change and composition. Future
researchers can probe into the image text of the
paragraphs or atmosphere. In the cognition to be
transformed into images, do the text or sentences
reveal different degrees of image abilities? If the
answer is positive, what are the high degrees of
images in image text? The text of high images
can be often or easily be interpreted and reacted
to by the subjects. The degree of the
interpretation of image text will influence the
subjects’ set-up scale presentation, and they will
present the relation of the image according to the
size and position of the elements. These
following issues will influence picture creators’
cognitive performance and also analyze the
audiences’ comprehension or cognition of visual
content, leading to the comprehension and

10 International Journal of Digital Media Design

interaction between creators and audiences.

5.4. Do syntactical functions of the
text lead to different
interpretations?

From the perspectives of syntactical functions or
literary genre, regarding the scenarios
atmosphere constructed by the paragraphs of the
sentences, the words in the sentences result in
the mental image by static concept and develops
the dynamic model through the individuals’
experience. Therefore, by a series of static
images, a dynamic image is constructed. It is the
imagination of time sequence by compound
sentences. Therefore, the texts which form the
dynamic imagination should be influenced by
syntactical functions, meanings and
combinations of the text. With the authors’
implication, there will be different degrees of
comprehension. The process can refer to the
cognitive difficulty in syntactical functions and
genre of the text. For instance, it is certainly not
easy to comprehend and interpret the vernacular
language, literary language of ancient China or
new poems. Therefore, this study conducted the
test by text sentences of a new poetic form. In
the process of testing and the interaction with the
participating students, the researcher realizes that
the comprehension of the clues is in the
interaction with the test. Therefore, the
comprehension of the text can be the latent
moderator. This uncertain variable can be the
proposition and scope of the following studies.
Finally, the researcher suggests that future
studies can manipulate the text genres of the
clues and try to design the effects of stimulus to
the subjects, as well as the difference in the
pretest and posttest. Thus, they can compare the
comprehension of different literary genres by
experiment design in order to explore the
cognitive reaction toward image composition,
and the research findings will function as the
criteria for the instruction in a dynamic media
course or for practical media design.
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ABSTRACT

This research is aimed at enabling the electronic book (e-book) interface design to be more suitable for
children, so we probing the usage problems and design deficiencies of the commercially available
electronic book readers (e-readers) in order to develop a new design schema with a new interface. In
total, 80 Grade six students from Shuishang elementary school were divided into 2 groups for a
quasi-experiment; the experimental group used the new interface, whereas the control group used a
commercially available e-reader (BenQ nReader K60). Responses to experimental observation and
questionnaires of both groups were collected practically. The questionnaires of the two interfaces, such
as operational time, satisfaction and their NASA Task Load Index (NASA-TLX) work demands were
examined with T-testing and then analyzed. The result shows that the data obtained from the new
interface design are obviously superior to those obtained from the BenQ K60. The study results
indicate that 93% of children enjoy the new interface design and think that it is more easily operated
and used. Moreover, children’s operation of a visualized interface is superior to a plain text interface,
and a visualized interface with small characters can increase the identification degree of children’s use.
In summary of the above results, the newly developed interface can actually reduce the difficulty and
increase the degree of preference in children’s use. This study proposes the design guidelines of e-book
interface for children that can serve as a reference for the design of related studies.

Keywords: Electronic Book reader, E-book Interface Design, Interfaces Evaluation.

reduction of paper-books. Meanwhile, the
number of users of electronic reading devices
will reach 50% or so of the total reading
population (Stokes, 2014). In addition, the sales
of books for young adults and children were
US. $ 6959 million during the first five
months of 2014. It is an increase of 30.5% over

1. Introduction

In this era of rapid changes in advanced
technologies, the e-readers have made great
progress as products are now thinner, lighter
and easier to use, and sold better. For example,
the largest global bookseller, Amazon, copied

the successful models of Apple iPod and iTunes
to launch the Kindle electronic reader and
Kindle Store, which resulted in a significant
increase in the sales of e-readers. The sales
volume of electronic books (e-books) first
exceeded that of paper-books on Christmas Day
2009 (Wikipedia, 2015)

In the U.S. market, 2013's sales of adult fiction
e-books reached U.S.§ 1.3 billion, having
increasing by 3.8% compared with sales of
adult fiction e-books in 2012. Hoffelder (2014)
the sales of e-books in the U.S. are expected to
surpass those of paper-books by 2018,
approaching U.S. $ 8.2 billion. Furthermore,
the sales of paper-books will be reduced by at
least 50% or more in the next few years. For the
British market, the sales of e-books, excluding
textbooks and service manuals, are currently
U.S. $ 570 million and are predicted to grow to
U.S. $ 1.5 billion by 2018, for a one third

the U.S. § 533.2 million of the same period in
2013. (Kump, 2014).

The market size of e-books has a close
connection to the sales of e-readers; the more
e-readers, the higher the sales of e-books.
Currently, 48 million people in Europe are
using English e-readers. The number of adult
owners of e-readers in the U.S. is 53.9 million
in 2014(Rund, 2015). According to the age
distribution analysis of customers of Kindle
e-readers in the report of U.S. Mclntyre (2009)
50% of them were 50 years old and over.
Throughout the e-reader market, the target
groups are mainly adults, while e-readers
developed for children are far less numerous.
Thus, in ergonomics consideration and
interface design, the actual demands of children
have not been considered. Due to improper
design, children may feel that the operation is
difficult and frustrating. If the design of
e-readers can reduce the difficulty of use for
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children, and consider children’s usage
demands, with the proper development, it is
believed children can enjoy the learning wave
of digital reading through the widespread use of
e-readers.

The subjects are elementary school children in
this study. The preference of elementary school
children for an e-reader operational interface
and actual use demands were observed and
analyzed by operating the product interface in
experiments, in order to propose design
guidelines for the e-reader interface for
elementary school children. The purposes of the
study are as follows:

(1) To understand usage demands and actual
problems: From the children’s usage
perspective, the wusability of the
commercial e-reader interface design is
discussed. According to the literature,
questionnaires and interviews, the actual
demands and preferences of children are
determined in order to provide design
guidelines  for  children’s  e-reader
interface designers.

(2) To determine the key problems and
improvement guidelines: The existing
interface usability problems for children
are determined by having children
operate commercial products; new
interface design guidelines suitable for
children usage are then provided.

(3) To compare operational performance and
verification design: According to the
experimental  task  operations and
recorded operational problems,
keystrokes, task failure rate and
individual task operational performance
of new interfaces are analyzed, compared
and verified, and new design principles
are proposed to enhance the usability of
the interface.

(4) To increase interface preference and user
satisfaction: Whether the homepage menu
selection, book menu selection, advanced

Table 1. Advantages and disadvantages of interface type

option design, image menu selection, new
pattern of writing pads, and other design
improvements can improve children
satisfaction and preference for e-reader
interface will be examined.

2. Literature Review
2.1 User interface design

According to the definition of user interface,
Pressman (2004) indicated that user interface
results from the interaction between product
software and hardware; this forms the product
interface architecture. With reference to user
interface research by Peddie (1992), a good
user interface has four conditions: (1) it allows
users to reduce the occurrence of errors, (2) it
provides correct verbiage or image information,
(3) it offers systematic real-time reaction, (4)
interface and program functions are closely
connected. Stone et al. (2005) proposed four
use behaviors which are neglected in user
interface design: (1) users expect what they
look at, (2) users have difficulty concentrating
on performing multiple operations, (3)
structural layout design is easier to understand,
and (4) recognizing objects is easier than
memorizing objects.

A software interface is classified by user
requests or a command language, as well as
dialogue between user and computer system.
Shneiderman (1997) suggested five interface
types: (1) Direct manipulation, (2) Menu
selection, (3) Form fillin (also called "fill in the
blanks"), (4) Dialog boxes and (5) Command
and natural languages, according to the user
interface interaction modes. The design of a
new interface is introduced with e-reader
features; children’s use conditions, and the
advantages and disadvantages of the two
interfaces. The advantages and disadvantages
are summarized in Table 1.

Interface type

Advantages

Disadvantages

® Working concept is visualized
® Easy to learn and memorize

® Prevents errors

® Encourages users to explore

Direct manipulation

® Programming design
difficulty
® Requires menu display and
click device

® Users have higher satisfaction
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Menu selection

® Less learning time

® Reduces keystrokes

® Function structure

® Uses dialogue management tool
® Easy to support error processing

® Too many menu selections
may cause perception
problems

® Slows familiar user’s
perception of interface

® Wasted screen space

® Requires acceleration of
presentation rate

Form fillin

® display resembles the paper form
® familiar with the keyboard
® permissible field contents

® Must have a meaningful title
® Need to make many complex
decisions
® the users' data-entry burden
and resultant errors

Dialog boxes

® the most common solution to
complete tasks

® consistency across all dialog
boxes

® Annoyances such as having
the Find_or Spell Check box
obscure the relevant part of
the text should be avoided

Command and natural
languages

® casy learnability,
® casy applicability
® retention over time

@ difficult to design a command
language

® not easy to help in problem
solving
® 1o easy to retain

2.2 Usability for children

Many researchers are designing new
interfaces for children’s wusability in their
research. Revelle et al. (2002) developed a
visual search interface to support children in
data searching with a hierarchical information
structure. With the support of a visual query
interface and scaffolding for Boolean concepts,
children were able to perform searches and
construct search queries that surpassed their
previous search techniques. Hourcade et al.
(2003) also designed three kinds of e-book

UI(1.Standard Reader: see one page at a time; 2.

Comic Strip Reader: When the reader is started,
the user sees all the pages in the book, and
zooms in the page he wants to see. 3.Spiral
Reader: It shows the current page in the middle
of the screen between two spirals), and found
that different users prefer different e-book Uls
under different contexts. Markopoulos &
Bekker (2003) suggested a methodological
framework (A framework consists of four
circles, based on children’s participation in the
interface design. In the order from strong to
weak, the participation degree of user, tester,
informant and design partner are represented by
the circles, from inner to outer, respectively.)
for children’s participation and usability, and
considered that wusability testing method
evaluation standards and individual children
may affect testing results. Donker & Reitsma
(2004) tested usability of educational software
by investigating new users and experienced
users. The findings showed that new users have
more problems than experienced users, but

experienced users can provide more important
information. In addition, Sim et al. (2006)
discussed the correlations among learnability,
fun and usability of computer education
software by investigating 25 children aged 7-8.
The findings showed that learnability and fun
are not correlated with usability, but that fun is
correlated with usability. Read (2007) used
three input modes (paper and pen, QWERTY,
and writing pads) to test 18 children aged 7-8.
The results showed that children like paper and
pen best. Alsumait & Al-Osaimi (2009)
introduced one set of children E-learning
software: twenty students from Kuwait and 22
from Jordan participated in the Heuristic
Evaluation for Child E-learning applications
(HECE). The results showed that HECE is the
most suitable software to evaluate usability for
children, and that it is useful for e-learning.

In terms of the interface design for children, it
should be noted that kids are regarded as a
group directly under the influence of mass
media (Dorr, 1986). Since the knowledge
acquired and learnability of children differ
considerably compared to adults, besides the
abovementioned principle of usability, the
interface design should be children-oriented;
more graphic contents, especially those popular
among children, should be adopted, rather than
text contents. The hierarchy of interface
structure should be simple, with the easy-to-use
function as the highest design principle. Table
2 is a list of the children-oriented interface
design principles (Nielsen & Tahir, 2002;
Markopoulos & Bekker, 2003).
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Table 2. Children-Oriented Design Principles of Interface (Based on this Research)

Tasks Principles

Text and 1.
graphics 2.

Adopt graphic contents which children like.
More graphic contents should be adopted, rather than text contents.
3.  Take consistency into account.

Structure The hierarchy of interface structure should be simple and no more than two layers, in
order not to confuse children.
Navigation 1. The main button should be placed at a conspicuous position on the interface.
2. Use cartoon or motion buttons to attract the attention of children.
3. The area for children to click and select should correspond to the buttons, and
the area should be large enough for children to spot.
Layout 1. The layout should be neat and easy to understand, and the arranged distance
between pictures should not be too narrow to identify.
2. Children tend to fancy bright and rich colors. Use brilliant and vibrant, but not
too strong, colors.
3. Basically, the pictures should be lively so that they will be more attractive to
kids if added with motion effect and prompt tones.
The style does not necessarily have to be cute, but it cannot be violent.
Function Excellent usability is the highest principle of interface design.

hadis el B

An appropriate assistive function is necessary.
3. Use prompt tones to remind the children of errors and special situations.

2.3 Evaluation of interface usability

In the usability design principle, Norman (1988)
focused on users, and observed product use
experienced in daily life. By observing actual
usage and difficulty, he concluded that a good
interface design should have six design
principles: visibility, correspondence, feedback,
restriction, consistency and preview. Abran et
al. (2003), product usability is defined as the
extent to which a product can be used by
specified users to achieve specified goals with
effectiveness, efficiency and satisfaction.
Efficiency means products must be able to help
users’ complete work in the shortest time.
Effectiveness is users’ basic requirements for a
product, and refers to whether the product or
system can correctly accomplish the users’
intended work. Satisfaction means users’
subjective evaluation of preference and
acceptability of a product or system interface.
In order to test and evaluate whether the
interface meets the usability principles, Nielsen
(2001) concluded that the interface should have
five principles: easy to learn and memorize,
fewer errors, high efficiency and satisfaction,
and proposed nine usability evaluation methods
in the book of “Usability Engineering”:

(1) Heuristic Evaluation; (2) Performance
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Measures; (3) Thinking Aloud; (4) Observation;
(5) Questionnaires; (6) Interviews; (7) Focus
Groups; (8) Logging Actual Use; and (9) User
Feedback.

Yi (2013), Yueh et al. (2012), and Huang et al.
(2012) investigated the ease-of-use of the major
tablet PC e-book reading interface. They used
operation performance measurement,
questionnaires, and in-depth interviews to
probe the influence of the e-book reading
interface of different PC tablets on ease-of-use.
Cheng (2011) investigated users' perception of
interface design caused by different e-book
reading programs.

Kang et al. (2005) used NASA Task Load
Index (NASA-TLX) work demands to
investigate the differences of usability and
visual fatigue between E-books and traditional
hard copies. This research is going to adopt this
kind of subjective mental workload scale as
well, and the meanings of its indicators are
shown in Tables 3.



Table 3. Meaning of NASA-TLX indicators
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Indicator Level Meaning

Mental Low/high How much mental and perceptive activities are needed while

demands conducting the tasks, such as deliberating, choosing, calculating,
memorizing and searching? s the task easy or difficult, simple or
complicated, strict or lenient, etc.?

Physical Low/high How much stamina is needed while conducting the tasks, such as

demands pushing, pulling, rotating, controlling and moving? Is the task easy
or difficult, brisk or slow, strenuous or effortless, relaxed or arduous?

Temporal Low/high How much temporal pressure do you feel from the execution pace?

demands Is it slow or rapid, calm or pressing?

Effort Low/high How much effort is needed to conduct the tasks in order to achieve
the expected results?

Performance ~ Low/high Are you satisfied with your own performance in regard to this task?

Frustration Low/high Have you ever felt anxiety, discouragement, nervousness,

satisfaction, or uncertainty during the execution of the task?

References: (Hart and Staveland, 1988)

NASA-TLX has high sensitivity with low
interference; its validity has also been proven
by many relevant researches. Most noticeably,
NASA-TLX can effectively reduce the
variability among the subjects in order to
increase consistency (Vidulich et al., 1986).
Therefore, this research adopts modified
NASA-TLX as the information collecting tool
to measure the mental workload of children
(Chen et al., 2010; Farmer and Adam, 2003).

2.4 Deficiencies of existing interfaces

In order to select the experimental samples
(e-reader) suitable for children's operation, we
focused on the E-book readers constructed with
electronic paper (e-paper), and conducted
market research for those readers introduced
from 2009 to 2012. Therefore we chose three
major brands as the e-book products for
rudimentary understanding and comparison of
functions: Amazon and Sony which occupied
the top two market shares, and BenQ which
made its debut in Taiwan, 2012. In order to
remedy the deficiencies of the existing designs
and to investigate the usage demand of children
and current operating situation, we randomly
selected 10 Grade fifth students of Shuishang
elementary school to operate the e-book
interfaces of the three brands. The problems
of usage and deficiencies we discovered are as
follows:

(1).

Q).

3).

().

Guidance problem: The first page of the
interface is the option list of books
which is displayed with pure text, and
the children have no idea about how to
use it at the beginning of the operation,
which indicates that the first page
contains too many text contents that are
hard to read for them; it also lacks a
simple intuitive option list which can
guide them to operate step by step.

Inappropriate bookmarks design: to
recognize the bookmark icons, leading to
operating errors or getting lost in finding
appropriate bookmarks. Similarly, the
children cannot recognize the icons for
handling page numbers, footnotes and

catalogues, eventually leading to
operation errors.
Keystroke mistakes: the advanced

options are designed to be activated by
option buttons, and the children cannot
intuitively understand that part of the
advanced functions should be executed
with the option buttons. Besides, the
children cannot understand the meaning
represented by the icons of advanced
options, resulting in keystroke mistakes
and waste of operating time during
paragraph searching tasks.

Lack of audio or graphic feedbacks: the
response of e-paper is too slow, and the
lack of audio or graphic feedbacks to
execution also cause repeated operations
or prevent the children from
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understanding that they have made some
operation errors.

3. The New Interface Design

In the literature review section, we discuss the
problems of usage and deficiencies against the
three types of e-book reader interfaces:
Amazon Kindle 2, Sony PRS600 and BenQ
nReader K6, and have concluded the following
design guidelines: more graphic representations
and less text in contents of interface, simple
operation and intuitive design; these will allow
the children to meet their demand of usage,
increasing learning efficiency and utilization
rate. The new interface was developed
according the design guidelines, and the
interface prototype test as follows:

3.1 Design Stage

The design guidelines were developed
according to the survey results of the
deficiencies against the three types of existing
e-books discussed in the literature review
section. Taking the problems of the existing
design into consideration, each design item has
been improved and redesigned. In this stage,
the new interface was simulated with Microsoft
PowerPoint (Its full screen was tested; it was
proven to be more stable than other software,
and its fonts and pictures were clear instead of
being fuzzy or jagged.) and executed it on a
touch-screen laptop. The seven functions are
clearly distinguished; seven correction items
are summarized for the e-book reader interface
design: physical key functions, interface
function options, main menu selection page,
book menu selection page, reading page,
picture page and writing pad. Table 4 shows the
differences between the new design and the
original design. The following are the
principles of the new design:

(1). Design for main menu selection: The
new interface design modifies the
image-word menu selection of the
existing interface, and places a
bookmark to mark the reading-related
options in the My Bookshelf Function.
Images, music, writing pad, and settings
are independent of the composite main
menu selection. All menu selection icons
have written descriptions to facilitate
children’s intuitive knowledge of the
meaning of the keys.

(2). Design for book menu selection: The
new interface modifies the word menu
selection of the existing interface into a
book cover selection. The book menu
selection page displays a bookshelf
image, and the book covers are exhibited
on the bookshelf background; thus, on a
single page, more books can be selected.

(3). Advanced option design: All advanced
options are concentrated at the bottom of
the screen, and operation options are
directly changed according to the
different function menus to facilitate the
intuitive operation for children, meaning
there is no need to guess the pages of the
advanced options.

(4). Function image design: The image style
with the highest preference and
recognition is applied. Regarding the
physical keys, the option key, which may
cause more disoperation, is replaced by
the Home key, in order to return to the
homepage faster.

Moreover, the operation of an e-book reader
often involves delay, and the BenQ e-book
reader has no key tone; thus, the children do not
know if the function has been performed after
clicking the interface key. Repeated clicking
causes repeated operations and system crash.
Thus, key feedback tones or text reminders are
recommended to improve human-machine
interaction.

Table 4. Comparison of new and existing interface designs

Existing interface New interface
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3.2 Evaluation Stage

This is a prototype experiment at this stage. The
purpose of this experiment is to understand usability
performance, operational problems and actual user
demands of current e-book reader interfaces for
children. The experimental subjects are 20 students
in Grades five and six, and one excellent student in
Grade four. The above students participated in a
demand survey and usability testing of e-book
readers. The subjects had no experience with the use
of e-book readers; thus, the researchers explained the
experimental purposes and product functions to the
children, and gave them 10 minutes to practice the
operations. In subsequent experiments, all of the
operations were video recorded. The questionnaires
were completed and a quantitative analysis was
conducted to assess the data after the experiment.

4. Methods

The research methods of Greig and Taylor
(1999) and Markopoulos et al. (2008) were
consulted in this study, which are performance
measurement, observation method, and
questionnaire method. In the formal experiment,
80 students were divided into two groups, and
the experimental group was tested with the
new-designed interface, while the control group
was tested with a BenQ nReader K60 interface.
During the experiment, the groups finished the

assignments listed on the task sheet in sequence.
After the experiment, the students filled in the
questionnaires in regard to satisfaction and
work demands, and expressed their preference
through interviews. The statistic results and
their analysis were examined by SPSS 18,
verifying whether there was significant
difference in the aspects of operation
performance and interface satisfaction level
between the existing and new interfaces. The
configuration of the experiment is described as
follows:

4.1 Participants

(1). Experimental ~ subjects: The formal
experiment used 12~13 year old students
in Grade six of elementary schools as the
subjects, as their minds are mature and
they have better judgment and handling
than students in a junior grade; they can
also read complicated articles or novels.
The samples were selected on a
random basis, and the experiment was
completed in two weeks.

Number of subjects and experience time:
Wu (2007) indicated that the minimum
sample size of 20 subjects is valid. In
addition to the understanding and
judgment of the subjects, the number of
the subjects was increased to 80 (44 male

2).
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students and 36 female students) in order
to obtain objective statistical data, and the
experiment lasted 40 minutes. User
behaviors were observed and analyzed.
Meanwhile, operational psychological
reactions were discussed, with quantitative
and qualitative detection used to improve

gender, school, and use experience,
while relevant electronic products
are: PC, mobile phones and touch
products.

B.  Questionnaires for user interface

satisfaction: The modifications
were evaluated by the system

the research extent and value.

4.2 Instruments

(1). Experimental equipment

This study compared the usability of the
new interface to the existing interface,
and used Microsoft PowerPoint to
simulate 1:1 interface, which was
placed in a Gigabyte M912 8.9 inch
notebook computer for the experimental
group. There are several reasons for
selecting the BenQ nReader K60
Chinese interface for the control group.
First, it was a full Chinese interface,
while the languages used by most
e-book readers were in English or
Japanese. The best-selling e-books of
Amazon and Sony did not provide
Chinese versions. The main reason was
that the English proficiency level of
Taiwanese children was not high
enough to know how to use the English
interface and which button to click,
which explains why the children did not
enjoy using the English interface.
Therefore, the BenQ e-book reader was
selected for the children to conduct the
experiment. Secondly, it was easy to
use. In order to make it easy for the
children to handle the tasks of their
first-time use during the experiment, the
interface with a touch screen suitable
for intuitive operation was selected.
Thirdly, it was not harmful to the eyes;
a non-reflective and non-glare e-paper
with E-Ink (electronic ink) display
technology was selected as the display
screen. Fourthly, it was lightweight;
an approximately AS5-sized reader was
selected ,which the children can easily
pick up without causing reading burden.

(2). Questionnaires

20

The formal questionnaires are divided

into four parts: basic information, user

interface satisfaction assessment, work

load, and open questions; they are

described as follows:

A.  Questionnaires for basic
information: The basic information
of the subjects include: name, age,

International Journal of Digital Media Design

usability scale of QUIS, as
proposed by Chin et al. (1988).
The evaluation includes six items:
(a) main menu selection; (b) book
menu selection; (¢) picture menu
selection; (d) reading picture and
advanced options design; ()
function image design; and (f)
overall feeling evaluation. In
addition  to the usability
satisfaction evaluation principle,
the questions can be modified by
different evaluation items. Each
question is evaluated by a
seven-point Likert scale, with 1
being 'very dissatisfied'
and 7 being 'very satisfied'.

C. Questionnaire for NASA-TLX: This
is proposed by Hart & Staveland
(1988), mainly discusses the
workload of children in the
operation of e-book readers, and
from two different interfaces.

D. The questionnaire contents include
six evaluation factors: (a) mental
demands, (b) physical demands, (c)
temporal demands, (d) effort, (e)
performance, and (f) frustration
level, with a seven-point Likert
scale to allow children to conduct
self-evaluation.

E. Open questionnaires: After
operating the two interfaces and
completing the questionnaires, five
questions were summarized and
answered by the subjects, based
upon the experiment. It verified
whether the statistical results of
answers were consistent with the
data statistics after experimentation.
The children's favorite design could
be determined by children’s
intuitive answers.

The Cronbach's o reliability analysis of the
questionnaires in this research is based on the
coefficient analysis of every dimension.
According to the suggestions offered by
Cuieford (1965) for the evaluation standard of
Cronbach's alpha, high reliability means the o
value greater than 0.8, and it should be rejected
if lower than 0.35. The reliability values of
the questionnaires is described as follows: (a)



five questions for the main menu with an o
value of 0.782, (b) four questions for book
menu with an o value of 0.834, (c¢) four
questions for picture menu with an a value of
0.827, (d) six questions for reading page and
advanced option design with an o value of
0.851, (e) three questions for function image
design with an o value of 0.784, (f) three
questions for overall feeling evaluation with an
o value of 0.674. In addition, there are six
questions arranged for the scale of NASA-TLX
with an o value of 0.810, indicating that it has
proper reliability and the experiment can be
formally executed and verified.

Table 5. Task Design for the Experiment

Task Description of task

Finding Find Andersen’s fairy tale

books “The Ugly Duckling” from
the "Book Manu Selection"
page and "Main Menu
Selection" page.

Finding Find the novel, Flowers In

texts The Mirror, and follow the
instruction to locate specific
chapters, page numbers and
texts.

Using the  Find the text of "Remote

Bookmark Friendship", Lesson 12,
Chinese Textbook, Vol. 10
and add it into the bookmark.

Searching  Use the searching function to

texts find the specific texts
through keywords.

Marking Find The Adventures of

notes Pinocchio and use the

function of Mark to input the
note: "It is quite an
interesting book".
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(3). The task design

The contents of common reading are employed
for the task design in this experiment; they
include fairytales, novels, texts in the school
textbooks, and comics appropriate for children.
By understanding how the children perform
tasks such as finding, reading, searching for
books, using the bookmark and advanced
searching, we can verify if the interface has the
required usability performance and efficiency
(see Table 5).

(4). The experiment environment
Considering the influence of variance of
location, lighting, heights of desk and
chair on the experiment results, the
requirements of environment and
installation of facilities are described as
follows, see Figure 1.:

A. Heights of desk and chair: The
heights of desk and chair are 57 cm
and 25 cm, respectively.

B. Location of the lighting source:
Zero-reflection from the screen is
required; a fluorescent light is
located behind the child and higher
than his/her head.

C.  Setup of computer: A touch-screen
laptop is placed on the desk in
front of the child; a 35-degree
inclination of the screen can create
a better display.
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Figure 1. Setup of the experiment environment

5. Results

After the literature review, survey prototype
experimentation, children preference survey,
and design development and operation of new
and existing design interfaces, the use
performance, satisfaction and NASA-TLX of
the Grade six children of elementary schools,
regarding the use of e-book readers, were
summarized and described as follows.

5.1 Basic data analysis

In this research experiment, 80 students were
selected from Shuishang Elementary School
upon convenience sampling. The students were
divided into two groups, 40 in the experimental
group and 40 in the control group. The
percentage of male students was 55%, while the
percentage of female students was 45%.
According to the survey of the basic
information of the children, all 80 children
from the Shuishang Elementary School have
experience regarding the use of computers, over
70% have used mobile phones, cameras, games
and relevant electronic products, and 80% have
used touch products. During the operation time
of the e-book reader interface, almost all of the
students can complete the experimental tasks
successfully, and provided suggestions for
usability and design.
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5.2 Experimental operation time and
comparison results

The average operational time spent by the
subjects of the two groups was analyzed and
compared. For the total average operational
time of each group, the total average time of the
control group was 46.09 seconds, and the
standard deviation was 14.61 seconds. The
average time of the test group was 35.58
seconds, and the standard deviation was 10.04
seconds. The difference between the standard
deviation and average time was 11 seconds in
the two groups, and the dispersion degree of the
two groups was close. In T-testing,
p=.0001<.05, which indicates the test variable
of the operation time of two versions of
operational diagrams, reached the significance
level. In view of operational time of the
subjects of the two groups, the subjects of the
control group spent a longer time in learning
the interface operation; in individual tasks, the
new interface is better than the existing
interface in the three operational performance
evaluation items, with the exception of the task
of finding book previous. The new interface
had better performance than the existing
interface in the task of finding book next,
specifically in the number of pages, finding
contents, adding bookmark, deleting bookmark,
and searching book text and mark contents, as
shown in Table 6.
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Table 6. Operational time and T-test results

Task Existing interface New interface T test
Mean Standard Mean Standard T-VALUE p value
value deviation value deviation (two
tailed)
Finding (1) Previous 21.15 17.72 30.61 20.56 -2.5 .0168%*
book (2) Next 41.53 24.72 30.18 9.98 2.78 .0083*
Finding (3) Specify 56.00 26.38 28.93 18.51 8.23 <.00071***
text number of
pages
(4) Find 39.85 19.08 38.13 23.30 42 6773
contents
Bookmark (5) Add 38.70 22.54 37.20 23.29 32 7472
bookmark
(6) Delete 68.70 39.44 23.46 15.63 7.33 <.0001***
bookmark
Search (7) Search 53.18 29.68 50.93 24.12 .35 7317
text
Mark (8) Mark 48.78 21.85 42.73 16.75 1.90 .0644
contents
Average 46.09 14.61 35.58 10.04 5.15 <.0001***

Note: * represents p<.05; **represents p<.01; *** represents p<.001

5.3 Results of the preference and

satisfaction survey

Based on the survey results of satisfaction with
main menu selection, book menu selection,
picture menu selection, reading menu and
option design, function image design and
overall feeling evaluation, the new interface is

superior to the existing interface design; the
total average score of the new interface is 6.4,
which is better than, with significant difference,
the total average score of the existing interface,
which is 5.1. The comparison results for user’s
satisfaction with interface are shown in Table
7.

Table 7. Comparison of user’s satisfaction with interface

Task Existing interface New interface T test
Mean  Standard Mean Standard T-VALUE p value (two
value  deviation value deviation tailed)
Main menu 4.82 1.71 6.35 .80 5.13 .000%**
selection
Book menu 5.19 1.72 6.46 .66 4.36 .000%**
selection
Picture menu 5.34 1.44 6.46 .70 4.40 .000***
selection
Reading menu and 5.32 1.67 6.38 .084 3.61 .001**
advanced options
selection design
Function image 4.80 1.81 6.56 .58 5.86 .000***
design
Overall feeling 4.99 1.71 6.52 .58 5.34 .000***
Evaluation
Total 5.07 1.59 6.45 .58 5.14 .000***
Note: * represents p<.05; ** represents p<.01; *** represents p<.001
5.4 Results of NASA-TLX design, with five demand items: mental
Based th hensi Lvsi It demands, physical demands, temporal
ased on the cOmprenensive analysis Tesuits, demands, effort and performance, and

the work demands of the new interface design
are better than those of the existing interface

frustration level. The total average score of the
new interface is 2.1, and is superior, with
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significant difference, to the existing interface,
at  3.49; regarding satisfaction  with
performance, the score of the new interface is

Table 8 Comparative results of NASA-TLX

5.73, which is superior, with significant
difference, to the existing interface at 4.55.
NASA work demands are shown in Table 8.

Existing interface
(control group)

New interface T test
(experimental

group)
Variables Mean Standard Mean  Standard T-VALUE p value (two
value deviation  value deviation tailed)
Mental 3.73 1.61 2.40 1.43 3.88 .000%**
demand
Physical 3.83 1.81 2.20 1.45 443 .000%**
demand
Temporal 3.70 1.90 2.33 1.44 3.65 .000%**
demand
Effort 3.63 2.00 1.85 1.12 4.90 .000%**
Frustration 2.65 1.72 1.75 1.24 2.69 .009*
level
Total 3.50 1.45 2.1 1.07 4.93 .000%**
demand
Performance 4.55 1.69 5.73 1.60 3.19 .002*
satisfaction

Note: *represents p<0.05; ** represents p<0.01; *** represents p<0.001

6. Discussion

Based on the research purposes and the
interface design guidelines, we observed and
recorded the problems encountered by the
students during the actual operation; these
were presented in the video and then the
research results were summed up as the
following findings:

6.1 Discussion on the experiment's

operational time

According to the operational time of the
experiment, in the after-stage of the book
searching task and page number assigning task,
the children using the new interface could
finish their jobs faster than those using the
existing interface. It proves that the cover page
book menu design of the new interface was
obviously superior to the pure-text book menu
in terms of operational performance. For the
bookmark deleting task, the bookmarks of the
new interface were easier to find than those of
the existing interface, proving that the intuitive
option design of the advanced functions was
obviously better than the design of the existing
interface. However, the operational time spent
on the fore-stage of the book searching task on
the new interface was longer than that spent on
the old interface by the control group, which
was caused by the excessive time spent on
flipping pages and searching for books.
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Besides, most of the operational errors on the
new interface resulted from mistakenly
clicking the zoom-in button or accidentally
entering the second page of the book reading
menu; the students did not know how to return
to the catalogue page. After becoming familiar
with the new interface, the book searching task
during the after-stage of operation became
much smoother, and its operational time was
also shorter than that of the existing interface.
Discussing the cause of shorter operational
time with the interviewees, we attribute it to
every primary button being displayed on the
first page rather than hidden in the second page,
so the selection became much easier,
eventually leading to the speeding up of the
operation. This result is consistent with the
advantages of the intuitive menu raised by
Shneiderman (1997), mentioned in the
literature review section. We recommend the
addition of a "Home" key for the modification
of interface; this can allow the users to return
to the main menu quickly, saving the time of
flipping page by page back to the main menu.

6.2 Discussion of satisfaction with

interface

Users' satisfaction with the interface was
evaluated from six aspects: main menu mode,
book menu, picture menu, reading page and
advanced option design, function image design
and overall feeling, as well as the summation



of the above items. The satisfaction with the
new interface is superior to the existing
interface in every aspect. According to the
observations and the children's reflections, up
to 93% of the students in experimental group
preferred the design and operation of the new
interface, and 88% liked the design of the new
interface's book menu, deeming that its small
graphics are very helpful in understanding the
figures of the characters in the book.

6.3 Discussion of NASA-TLX

The new interface's score of every item listed
in the NASA work demand scale is better than
that of the existing interface. The analysis
results of the interview records and data are
described below: For the mental demands, the
students were inquired if they needed to
deliberate, memorize and search locations in
order to finish the task; the experimental group
of students (2.40) replied that the task was
easily done, and the control group expressed
that memorizing the locations of interface was
necessary for completing the tasks.  For
physical demands, the students were inquired
if plenty of clicking and selecting were needed
for finishing the tasks; the experimental group
of students (2.2) needed less clicking than did
the control group students (3.83).  For
temporal demands, the students were inquired
if they could calmly operate the interface
without any pressure; the experimental group
students (1.44) indicated that the operational
time was sufficient while the control group
students (3.70) felt the time was insufficient
because of the occurrence of operation errors.
For the effort consumption, the students were
inquired if it was very hard for them to learn
and if they became fatigued in operating; the
experimental group students (1.85) spent less
effort and time on learning how to operate the
interface to finish the tasks than did the control
group students (3.63). For the frustration
level, the control group students (2.65) had
more frustration than the experimental group
students (1.75) did because excessive time was
needed for learning the interface operation, and
the contents were pure-text. Finally, for the
overall satisfaction, the experimental group
students (5.73) had higher satisfaction than did
the control group students (4.55).

7. Conclusions

7.1 Research finding and

contribution
The design principles of the interface for
children obtained through a literature review
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are used to develop a new interface, as well as
to make a comparison of operational time and
satisfaction degree between the new and old
interfaces through a formal experiment. The
conclusions deduced from the cross analysis of
the empirical work and the data collected from
questionnaires and interviews are as follows:

(1). In addition to the redesign of misleading
and uncommon functions and keys, key
tones, prompt tones, or auxiliary
descriptions, are provided to satisfy
human-computer interaction and
usability. From the above usability
results, the operational performance of
the new interface design is better than
that of existing interfaces.

(2). From the survey results of the preference
for interfaces, 93% of the students in
experimental group prefer the new
interface. Thus, it has been demonstrated
that the new interface design achieves
the research purposes of reduced use
difficulty and easier operations for
children.

(3). From the operational time of the
experiment we learn: Intuitive operation
without turning on the function of hidden
keys is recommended for the interface
design. Every function should be
visualized in execution pages and can be
used intuitively without activating
hidden keys (like the option button
design of the existing interface), and
every function icon should have captions
to reduce misjudgment.

(4). From the survey of interface satisfaction
we learn: Children’s operation on a
graphic interface is superior to that on a
pure-text interface, and a graphic
interface with small captions can
increase the degree of identification on
the part of children. Instead of the
pure-text structure, the new interface
should be constructed with icons suitable
for children and mostly adopt icons in
the design of main menu and book menu,
so that it cannot only be more
children-friendly, but also consistent
with the study results summed up by
Nielsen (2001), that interfaces should
have properties such as being
easy-to-learn, involve fewer induced
operational errors, and offer high
efficiency.

(5). From the video recording and interviews
of the children, we learn: The addition of
key tones and prompt tones can increase
human-computer interaction and
usability. Brewster (2002), Shneiderman
et al. (2009) and Hermann et al. (2011)
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suggested that audio feedback has very
high potential for transmitting more
complicated and meaningful information
to users, and people can catch the
transmitted messages through a simple
learning process; by sharing the
information with the sense of hearing,
the visual burden of users can be reduced
and avoid missing information.

(6). In order to lead users to return to the
main menu, a Home key was designed,
and findings show that 95% of
experimental subjects will use this
function to improve the operational
efficiency.

Furthermore, through the experiment, it is

discovered that the key to the interface design

of children's e-books is to take the user
experience of kids into account. For the
e-readers, there is still room for improvement
in terms of technology upgrading and reading
experience, such as faster page
scrolling/flipping, enhanced function of
document circulation, and most importantly,

better learning (Malone and Lepper, 1987,

Prensky, 2000) and entertaining functions

(Blythe et al., 2003b; Green & Jordan, 2002).

After interviewing elementary school students

and teachers and making a cross analysis of

associated researches, the following findings
regarding the function of e-readers were
garnered:

(1) Reading clubs: E-readers can be
integrated with social media platforms to
establish learning and reading clubs,
while allowing the participants to share
their own works and discuss the contents
of books with other members.

(2) The addition of multimedia contents:
Different elements can be added into
digital  contents. Bringing  this
advantage into full play, such as a
mixture of texts, pictures, videos,
animations and audio, can create a
reading experience totally different from
that of reading paper-books.

(3) The development of educational books:
E-readers have more potential in the
category of  education books.
According to a survey research
conducted by Play Collective and Digital
Book World in October, 2013, 46% of
the parents with children aged between 2
and 13 who have the habit of reading
e-books planned to buy an e-reader as a
holiday gift for their kids (Bryant, 2013).
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E-books are an important product
created after education resources become
more prominent on the internet, and
e-readers should evolve as a supportive
role for the trend and are expected to
exhibit a promising market share in
terms of being applied for educational
purposes.

(4) Fun and interaction: The contents of
e-books should offer more interaction
and games. Reading has the potential
of "Gamification" (Browne et al., 2014),
which can  provide entertaining
interactive experience, enticing children
to read more. For instance, the e-book,
Little Red Riding Hood, displayed by
Kate Wilson, the general manager of
Nosy Crow, a famous international
publisher of children’s books, has a
function which allows the young readers
to help Little Red Riding Hood make her
decision and eventually create a different
ending for the story (Bonnic, 2013).

7.2 Limitations of the study and

recommendations

This study only discusses one regional area;
thus, it is suggested that future e-book
reader-related research can further explore and
discuss the gap between children in cities and
rural regions. As the Taiwanese government
is promoting thel2-year national education
program, the market for text books and
reference books for elementary and high
schools is going to expand significantly.

The following suggestions are provided for
future research: The findings show that the
interest and satisfaction of children with the
writing pad and hand input function is very
high. If the functional operation design is
improved, it can promote the development and
widespread application of e-book readers. In
addition, the touch function will be the major
operation method of future e-book readers. In
addition to page scrolling by finger, relevant
interface research can focus on multi-point
touch screens to increase different assistive
touch and touch control designs, such as
drawing a circle or double-clicking an
advanced function. The future research could
compare towards learning motivation and
learning effectiveness between e-books and
physical books.
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ABSTRACT

With the increasing widespread use of technology, many school children have become addicted to their
smartphones. The purpose of this study is to explore the influence of parenting style on the rate of
smartphone addiction for elementary school 5th& 6thgraders. After browsing the related literature, the
questionnaire for 5th& 6thgrade smartphone addiction was developed. This research was conducted in
26 different classes in Changhua County by using stratified random sampling in proportion to size and
location of schools. A total of 625 questionnaires were returned with 531 (85%) of these being
considered valid. Here is the summary of the study: To the smartphone users of some elementary
school 5th& 6thgraders, there are significant differences between the users’ parenting styles and their
level of addiction. To summarise, the smartphone addiction of the elementary school 5"& 6%graders is
less prevalent than the addiction of the adults in Changhua County. However, there are still 79 (14.8%)
school children who we consider to be addicted to their smartphones. To prevent the development of
smartphone addiction at an early stage, parents and teachers are advised to limit the time and purpose
of smartphone use in elementary school 5%& 6"graders.

Keywords: smartphone, smartphone addiction, parenting style
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A Study of the Functional Designs and User Needs of
Elementary Student Version e-Textbooks
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ABSTRACT

The goal of this study is to investigate the functional demands of elementary student version of
e-textbooks. Using the fifth graders (N=237) as the study subjects. Questionnaire and focus group
interview are used to understand the usage and analysis the advantages and disadvantages of the
functional design of current student version e-textbooks. The results show: 1) The design of student
version e-textbooks mostly focuses on multimedia resource and evaluation. 2) The overall utilization
rate of student version of e-textbooks is low, with the only exception of golden coin function. 3)
Although students have high demand of editing tools, including “highlighter and brush”, current
student version e-textbooks were not provided. In addition, most students hope for more functions in
the student version e-textbooks. Finally, the study provided suggestions for developing student version
of e-textbook.

Keywords: User Need, the Functional Design, Student Version of E-textbook.
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A Facial Affective Computing Approach to Develop an
Adaptive Interface of Game-Based Learning Material

Tzu-Tzu-Weil, Hsiao Yu Lo 2

1 Tzu-Tzu-Wei Tsai ,National Taichung University of Science and Technology, wei@nutc.edu.tw

2 Hsiao Yu Lo, National Taichung University of Science and Technology, serena_75222@hotmail.com

ABSTRACT

E-learning has been the mainstream in the field of education. Nowadays, many children use the
game-based learning materials for leaning. However, the difficulty and frustration of the materials
usually discourage learners’ pleasure and interests. Learners’ facial emotions intuitionally respond to
their learning condition. Accordingly, the aim of the study is to develop the affective interface of the
game-based adaptive learning to enhance children’s learning motivation. The diverse difficulty levels
of a puzzle game and learning contents are designed to adapt in accordance to the learner’s facial
emotion which is recognized and classified by Ekam’s FACS. Three groups of the elementary school
students are recruited to separately participate in the evaluation experiments. One group is for the
adaptive game, another for the adaptive learning content, and the other one is the control group for no
adaptive learning. Followed by the subjects being used the affective usability scale is employed to
evaluate the effectiveness of the system. The results reveal the game-based learning system could
enhance learners’ learning motivation and satisfaction. Conclude that the affective interface developed
by facial affective computing is suggesting to be applied on the adaptive learning.

Keywords: Adaptive Interface, Facial Emotion, Affective Computing, Game-based Learning
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A Study on the Interactive Exhibition Design of Hakka
Children’s Museum
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1 Overseas Chinese University, Department of Multimedia Game Design, cfcheng@ocu.edu.tw
2 Overseas Chinese University, Department of Multimedia Game Design,
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ABSTRACT

The objective of this study is to understand the effectiveness of the combinations of the
interactive technology and traditional cultures. Hakka Fun Tour Exhibition in Children’s Gallery in
Hakka Cultural Park Miaoli is especially designed for children to understand the connotation of Hakka
culture through different themes and multimedia interactive display techniques. There are five
various types of interactive technology in the exhibition : Hakka Twelve Festivities Flop Game, Miaoli’s
Dragon Bombing Interactive Physical Games, Traditional Winter Hakka Theatre Control Film, Yimin
Cultural Festival Multimedia Entertainment Device and Sky Mending Day Multimedia Learning
Mode .Research results through the analysis of survey showed that exhibition through an interactive
display design process can stimulate the new generation of children's interest in learning Hakka
culture and have a deep understanding of Hakka festival.

Keywords: Exhibition Design, Hakka Culture, Interactive Technology
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The Creation and Exploration of 3D Animation
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Abstract

Animation <Unlimited fetters> which was made with 3D technology, it is to convey that everyone has
existing invisible but strong relationship between the home and his family. Through the AE special
effects, lighting, thought-provoking story arrangement, we can ponder the warm of "home". The theme
of this animation conveys the protagonist’s, little puppet, inner growth and his deep recognition to
become family members. The creation narrative analysis of this animation work used an analytical
basis by Foss’s narrative analysis of eight factors. The central theme of the story takes the three-act
plots theory plus the techniques and computer animation visual setting, let the audience feel the
protagonist's inner change. The story events make fascinating effects and convey the core idea and

value of this animation.

Keywords:3D animation, 3D imitation 2D style, Unlimited fetters
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