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Exploring the Effect of Presence in an AR-based Learning Environment

Yu-Chien Chen*, Sheng-Jo Wang, and Ya-Ling Chiang
National Chung Cheng University, Taiwan
yuchien@u.washington.edu*

Abstract. The purpose of this study is to explore whether presence under different augmented reality (AR) displays
differs and how presence may affect student learning. AR allows users to manipulate 3-D objects and the real world at
the same time. An AR-based environment also enables users to interact with 3-D objects intuitively with their body
movement. The AR learning material, Protein Magic Book, used in this study was developed at the Human Interface
Technology Laboratory (HIT Lab) at the University of Washington and the Scripp Laboratory at La Jolla, which
introduces the concept of protein structure. The experimental design contained two conditions: head-mounted display
and webcam display. Fifty eight students were randomly assigned into these two settings evenly. The results found that
different interfaces did not produce different presence. Further, presence was not the predictor of the learning
performance, neither of the total cognitive load. However, presence statistical significantly affected the AR cognitive
load. Students who had higher level of presence would possess lower cognitive load when they were interacting with AR.
In addition, the level of involvement was a predictor of the level of presence. It is expected that the results could provide
a glance of the effectiveness of AR on learning regarding different interfaces and how students perceive AR as an
educational tool.

Keywords: Augmented reality, Presence, Involvement, Cognitive load, Scientific visualization

1. Introduction

Learning chemistry is not easy. In essence, chemistry is a discipline that conveys abstract
concepts which cannot be seen in the real world. Hence, it takes a lot of efforts to make a
connection between a conceptualized chemical world and the real world. In order to help students
understand chemistry, a lot of visual representations are involved in chemistry learning. Accordingly,
learning chemistry requires visual comprehension (Wu and Shah, 2004). These visual
representations, such as chemical structures and molecular models, demonstrate the characteristics
of chemical substances and the relationship among molecules. These visual displays require
students to think visually and spatially to comprehend the underlining concepts.

However, Wu and Shah (2004) indicated that even though using visual representations is
common in chemistry, students still have difficulties in understanding and interpreting visual
representations. In addition, students are not able to transform the meaning of different chemical
representations easily. If using visual representations is inevitable in chemistry learning, what
visualization tool can best support students’ visual-spatial thinking to help them comprehend the
visual representations? If there is any, in what way can it be used to facilitate learning?

2. Purpose of the study

The purpose of this study is to explore how a new instructional technology, augmented reality
(AR) may use a new kind of visualization to facilitate students to learn chemistry. Unlike virtual
reality (VR), which separates users from the real world, AR is an interactive interface with which
people can work in the real world and manipulate three-dimensional (3-D) objects at the same time.
That is, virtual objects and real objects coexist in the same place at the same time (Azuma, 1997;
Feiner, 2002; Vallino, 2002). An AR system is able to carry multimedia representations including
static images, animations, and 3-D objects. More importantly, AR allows users to interact with
visual representations with their hands, rather than mouse clicking, which most computer-based
simulations do. AR shows great potential to convey visual-spatial concepts and to provide a
kinesthetic experience which together may facilitate memory encoding (Mathewson, 1999).
Therefore, using AR may enhance chemistry learning.

As a new technology, how can AR be integrated into a learning environment with its specific
features? For example, although AR is one member of VR, it could be shown in different ways such
as monitor-based display or see-through display. Various displays may result in different level of
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presence, which is an important factor affecting users’ perception and experience in a VR-based
environment. Further, is the previous VR presence survey suitable for an AR environment? In
addition, if presence does exist in an AR-based environment, will high presence lead to more
effective learning performance?

In addition, the cognitive load in an AR-based environment would be another concern in this
study. We would like to explore whether high presence will result in lower cognitive load, which
will in turn to help student learn chemistry concepts. The research questions addressed in this study
are:

1. Does AR presence differ in different display interfaces?

2. What is the effect of presence on students’ chemistry learning performance with different

interfaces?

3. How students learn with different AR interfaces?

4. How much cognitive load do students encounter when working with different interfaces?

To examine these research questions, an AR application, the Protein Magic Book (PMB),
developed at the Human Interface Technology Laboratory (HIT Lab) at the University of
Washington and the SCRIPPS Research Institute at La Jolla, will be used as the learning material.
The PMB is an interactive book which introduces basic concepts of protein structures.

3.Significance of this study

AR is a cutting-edge technology and its application in education needs to be explored. It is
expected that the results of this study will provide deeper understanding of how students learn
chemical concepts with AR and inform chemistry educators about what they might consider in
teaching similar topics. Further, since AR is a new technology in education, this study offers a
preliminary examination of how AR could be adapted to an educational setting.

4.Literature Review

In order to get a deeper understanding of the research questions, we discussed theories and
research regarding visual-spatial thinking in chemistry learning, cognitive load, and presence, and
using augmented reality in education. The theoretical framework of this study was built upon these
theories.

4.1.Chemistry learning

Chemistry education involves a lot of visualization displays which enable students to explore
abstract chemical concepts, such as molecular models and chemical structures because molecules or
atoms are not visible with our naked eyes (Justi & Gilbert, 2002). In order to assist student learning,
in chemistry textbooks many visual representations are used to introduce rudimentary chemical
concepts. Why is understanding structures of different chemical phenomena important? In the
textbook of “Lehninger Principles of Biochemistry”, Nelson and Cox (2004) pointed out that when
learning about proteins, it is crucial to know their structures because “(it) is essential to the
discussion of function in succeeding chapters” (p.159). Wu and Shah (2004) also mentioned that
being able to comprehend chemical visualizations will be beneficial for students to conduct
advanced scientific research. In turn, these chemical visualizations become a common language
which facilitates chemists or those who are interested in studying chemistry to communicate with
each other (Kozma, Chin, Russell, & Marx, 2000).

Most of these visual representations convey spatial information to show the relationship
among molecules or atoms, the comprehension of which requires students’ visual-spatial thinking.
However, students have difficulties in learning abstract chemical concepts, especially those which
involve mental manipulation and spatially-related concepts (Copolo and Hounshell, 1995). Students
also have a hard time understanding representations and transforming representations from two
dimensional (2D) to three dimensional (3D) representations or vise versa (Wu and Shah, 2004; Wu,

694



GCCCE2009

Krajcik, & Soloway, 2001). In turn, being unable to comprehend chemical visual representations
may impede students’ chemistry learning in general.

As new visualization technologies have developed, many scholars have been involved in
building visualization tools for chemistry learning (Kozma and Russell, 1997; Chanlin, 1998; Wu,
Krajcik, & Soloway, 2001; Schank and Kozma, 2002). Nevertheless, it is not guaranteed that using
visualization technologies will facilitate learning. For example, Chanlin (1998) found too complex
animation did not help learning DNA structures. On the other hand, for simple concepts, there was
no difference between 3-D and 2-D displays. Since chemistry education requires visual-spatial
thinking to understand visual representations, we need to develop a visualization tool with which
students can interact visually and spatially in order to facilitate their learning. In addition, in their
study of examining how building virtual environments (VEs) might help students learn, Winn,
Hoffman, Hollander, Osberg, Rose, and Char (1999) found that building VEs benefits low-ability
students more than high-ability students in their learning performance.

4.2 Presence

Presence in a virtual environment implies the subjective experience of being in a
computer-generated environment (Witmer & Singer, 1998; Schuemie, Straaten, Krijn, Mast, 2001).
Presence in virtual environments refers to the degree of attention shifted from real world to the
virtual environments as if the users were situated in that artificial setting, a feeling of “being there.”
Presence requires the following conditions: selective attention, involvement, and immersion
(Witmer & Singer, 1998). If users pay more attention to the VR scenario, they are more involved in
the VE experience, and therefore, they may more immerse themselves into it. Winn, Windschitl,
Fruland, and Lee (2002) found that more immersion in the virtual environment helped students
learn more about concepts. In addition, high presence means high interaction in the environment. In
virtual environments, students are allowed to interact with the environment more intuitively and
naturally, which encourages them to see and learn more from the environment (Winn, 2002). We
argue that the more presence the students have in an AR-based environment, the more concepts they
will learn, too.

Presence may also exist in an AR environment but in a different way. Unlike VR, which
occludes students from the real world, AR creates a mixed world where students interact with real
and virtual world at the same time. Presence in an AR environment should be measured both from
the virtual and the real world, not only from the virtual part. In the study of the usability testing of
the Protein Magic Book (PMB) (Chen & Winn, 2005), most subjects responded that the most
impressive part in interacting with the PMB is that they could control the animation. They also
enjoyed the process and were engaged in the activities manipulating virtual object.

However, little research mentions about the presence in an AR-based environment. This study
would like to build an AR presence based on the VR presence questionnaire conducted by Witmer
and Singer (1998). Moreover, presence may subject to the visualization displays. We are wondering
whether different visualization displays may result in different level of presence, and therefore
affect student learning. Especially for AR, the visualization could be shown with various displays,
such as head-mounted display, webcam, and projection display and it combines virtual and real
world together. Therefore, it is necessary to examine AR presence with various displays and explore
whether different AR displays will affect student learning with the same content.

4.3.Cognitive load

Cognitive Load Theory (CLT) is an instructional/learning theory which describes the cognitive
process in learning (Cooper, 1998; Brunken, Plass, & Leutner, 2003; van Merrienboer & Sweller,
2005). CLT assumes when people learn, the capacity of their working memory is limited (van
Merrienboer & Sweller, 2005). Working memory is the primary place to process information from
sensory memory. According to Baddeley’s model (1986), working memory embodies at least two
systems, a visuospatial sketchpad to deal with visuospatial information, and a phonological loop for
phonological information. The capacity of these two systems is limited and these two systems act
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somewhat independent of each other. Therefore, the major task of the instructional designer is to
facilitate the use of both kinds of working memory within the limited capacity of each.

Cognitive load refers to “the total amount of mental activity imposed on working memory at
an instance in time” (Cooper, 1998). It can be distinguished into three domains: intrinsic load,
extraneous load, and germane load (Kirschner, 2002). Intrinsic load is imposed by the nature of the
learning material which cannot be altered by instructional design (van Merrienboer & Sweller,
2005). That is, more complex learning tasks impose more intrinsic load. Extraneous load, on the
other hand, can be manipulated by instructional intervention. Extraneous load is affected by the
manner in which the information is presented. A learning task can be presented in different forms
which will result in different amounts of extraneous load. As for germane load, it is what is required
to construct schemata from working memory and place them in long-term memory (Kirschner,
2002). It is the mental effort required for learners to comprehend the material. The capacity of
working memory is the sum of these three loads. Since the intrinsic load cannot be modified, the
way to enhance the processing of working memory is to reduce extraneous load and to increase
germane load.

Brunken, Plass, and Leutner (2003) summarized four methods to measure cognitive load. First,
indirect, subjective measurement asks learners to report the amount of mental effort that they use in
understanding the material after they complete the task. Second, direct, subjective measure requires
learners to rate the difficulty of the materials. Third, indirect, objective measurement, which is the
most common method to measure cognitive load, makes inferences about load from performance
outcomes. The fourth method is direct, objective measurement, which involves the use of
neuro-imaging techniques to investigate how the brain works during the task. Similarly, Schultheis
and Jameson (2004) described four ways to assess cognitive load: analytic measures, subjective
measures, performance measures, and psychophysiological measures. Analytical measures refer to
estimate the load by examining the intrinsic difficulty of the material and how much expertise the
learner has in order to predict the cognitive load the learner might experience during the task. This
is an indirect way to measure cognitive load. Subjective measures are to ask learners to rate the load
they experienced or are experiencing during the task by self reporting. Like indirect measures,
objective measures assess the performance of the learner.

In this study, the learning performance will be the dependent variable used to determine how
much students learn from the PMB. So learning performance is not considered to be the
measurement of cognitive load. Although psychophysiological measurement to be more direct and
objective, Paas, van Merrienboer, and Adam (1994) found subjective ratings more reliable than
cardiovascular measures in instructional research. Therefore, this study will use direct, subjective
measures as the assessment of cognitive load.

4.4.Augmented reality (AR)

Augmented reality (AR) is an interactive system which integrates virtual objects
(computer-generated three-dimensional objects) into the real world. In this system, users can work
in the real world and handle 3-D virtual objects at the same time. Virtual objects and real objects
coexist in the same place and at the same time (Azuma, 1997; Feiner, 2002; Vallino, 2002).

There are several ways to display how AR superimposes virtual objects on a real environment,
including see-through displays, monitor-based displays, handheld displays, and projection displays
(Milgram, Takemura, Utsumi, & Kishino, 1994; Azuma, Baillot, Behringer, Feiner, Julier, &
Maclintyre, 2001). See-through displays require users to wear a head-mounted display (HMD).
Users see merged images directly through this display. See-through displays can be categorized into
two types: optical see-through and video see-through methods (Azuma, 1997; Vallino, 2002). The
optical see-through method provides users an AR image through a transparent display, while by
using video see-through display, the AR images and the real world are captured by a video camera
and what the users see is a video-generated image.

Being a member of the VR family, AR shares some characteristics of VR that can facilitate
learning. Examples include drawing attention, creating an interactive environment, and providing a
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sense of presence. Also, as a new technology, AR has its particular features that contribute to
learning, which are retaining users’ view of the world and body learning. Winn (2002) argued that
in an artificial learning environment, cognition is embodied in our physical action. Body movement
helps people remember what they perceive and provides a cue for future recall. In addition, Chen
(2005) indicated that AR is able to facilitate learning in the following ways: (1) drawing attention,
(2) creating an interactive learning environment, (3) providing a sense of presence, (4) facilitating
conceptual learning, (5) retaining the user’s view of the world and proprioception, (6) offering an
opportunity for body learning, and (7) providing a tool which requires users to think carefully. The
powerful visualization and intuitive interface lends AR itself to enhance chemistry learning.

AR has already been used in chemistry education. One example of using augmented reality in
chemistry education is Augmented Chemistry (AC). Fjeld, Juchli and Voegtli (2003) found that AC
made chemistry learning more interactive. Another AR project was about learning earth-sun
relationships by undergraduate geography students. Due to the fact that many students have
difficulties learning spatially related knowledge, Shelton (2003) designed an Earth-and-sun model
using an AR interface. In this experiment, students learned the relationship between Earth and sun,
such as seasonal variation, solstice/equinox, etc. Shelton found that the students’ concept of
Earth-Sun relationship changed because of their AR experience. Furthermore, he also found that
students liked to manipulate the card to inspect the virtual objects and watch the animations. Hedley
(2003) examined the application of AR in geographic visualization. The result showed that AR was
better than a desktop interface in displaying geographic visualization and people tended to develop
more detailed mental representations when using AR. The above studies showed that AR did
enhance conceptual learning. Compared to the previous studies, this study will try to gain deeper
understanding of how the specific feature of virtual environments- presence would affect student
learning and the relationship between presence and cognitive load. Figure 1 shows the conceptual
framework of this study.

Cognitive load

\ v
Learning

performance

AR Interface > Presence

Figure 1. Conceptual framework of the study

The research hypotheses of this study are:

(1) Different AR interfaces will result in different level of presence.

(2) Students with higher presence will have lower cognitive load.

(3) Students with higher presence will have better learning performance.

(4) Students with lower cognitive load will have better learning performance.

In addition to examine the above research hypotheses, this study will collect qualitative data
regarding the student interaction with different AR interface and how they learn from the
scaffolding of AR. An interview will be conducted after the experiment to understand what
students think about their interaction with AR and their opinions about using AR as an educational
tool and in the classroom.
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5.Methods

5.1.Learning material- Protein Magic Book (PMB)

Protein Magic Book (PMB) is an interactive book which introduces basic concepts about
protein structures using AR technology. It was developed at the Human Interface Technology
Laboratory (HIT Lab) at the University of Washington and the SCRIPPS Research Institute at La
Jolla. The Protein Magic Book was built by combining tracking technology, called the ARToolKit,
and the images of protein structures displayed by Python Molecule Viewer (PMV) (Sanner, 1999) in
order to create an interactive AR environment.

The PMB is composed of six units. For each unit, there is one page of text description and
pictures (text page) and another page dedicated to printed markers, and some instructions
(animation page) (Figure 2).

Figure 2. Layout of the Protein Magic Book

5.2.Participants
Fifty eight undergraduate students who enrolled in “Organic Chemistry” class took part in this
study. These participants possessed basic chemistry knowledge but knew about protein structure
little. They were randomly assigned into two groups: Webcam group and HMD group (see Figure 3
and Figure 4). Each group had twenty nine students.

Figure 3. HMD setting - Figure 4. Webcam setting

5.3.Instruments

1. Visual-spatial thinking: The Purdue visualization of rotations test (Bodner and Guay, 1997) was
employed to examine spatial ability. The Purdue visualization of rotations test is a tool
commonly used to measure spatial ability in chemistry education (Wu & Shah, 2004). The
Purdue visualization of rotations test consists 20 items with which students are required to
demonstrate their ability to visualize the rotation of three-dimensional objects. Students had 10
minutes to finish the test.

2. Cognitive load measurement: There are four types of methods to measure cognitive load
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(Brunken, Plass, & Leutner, 2003), including (1) indirect, subjective measures, (2) direct,
subject measures, (3) indirect, objective measures, and (4) direct, object measures. This study
will make use of “direct, subjective measures” to measure cognitive load. Direct, subjective
measure is a self report of how difficult people feel the materials are. In this study, students were
asked to evaluate the cognitive load of the texts and the AR visualization separately. The
response scale is from 7 (very hard) to 1 (not hard at all).

3. Presence questionnaire: The presence questionnaire built by Witmer and Singer (1998) was
adapted in this study. This presence questionnaire contains 28 items using a seven-point scale to
ask how compelling the participant feels when interacting with VR. One exemplar item is: how
much did your experiences in the virtual environment seem consistent with your real-world
experiences? Since we will use this questionnaire in an AR-based environment, the
questionnaire will be modified in a better way to describe the presence in an AR-based
environment. The Cronbach’s o of the presence questionnaire was 0.85.

4. Involvement questionnaire: The involvement questionnaire was also adapted from Witmer and
Singer (1998). This questionnaire contains 29 items using a seven-point scale to ask how the
participant feels about involving into one situation. The Cronbach’s a of the involvement
questionnaire was 0.63.

5. Learning outcome: Once students finish the learning activity, they were asked to complete an
exam based on the PMB content. Two content experts were asked to rate students’ answers as
their learning performance. The correlation between two raters’ scores was 0.98.

6. Interview protocol: In the interview, students were asked to talk about their perceptions and
feelings regarding their interaction with the Protein Magic Book. In addition, their specific
behaviors during the entire learning process were discussed. The interview took about 10 to 15
minutes.

7. Personal background questionnaire: This questionnaire includes their demographic information,
experiences of learning chemistry, and computer experiences.

5.4.Procedures

This study went through five steps. First, before students started the learning activity, they
were asked about their personal background by questionnaire. After that, they filled in the
involvement scale and spatial ability test. Fourthly, they were shown an example of how to use the
AR interface by manipulating three amino acids. In this process, they also practiced “think-aloud.”

Following the exercise, students studied the PMB in a webcam or head-mounted display AR
environment for twenty minutes. During the learning activity, they were asked to think aloud to
vocalize what they were doing or what they were thinking. After the learning activity, they were
asked to take an exam. They filled in the presence questionnaire and cognitive load scale afterwards.
Last, an interview was held to assess their perceptions and feelings in the learning activity and how
they felt about working with their peer as well.

5.5.Data collection

First, the entire process, including personal background interview, learning activities,
conducting learning tasks and questionnaires, and post-activity interview were videotaped. Second,
the researcher observed all the activities and take notes. Field notes were used for interaction
analysis, too. Third, scores from the protein structure test, Purdue visualization of rotations test,
presence questionnaire, involvement questionnaire, and cognitive load measurement were collected
and submitted to statistical analysis to explore the relationships among these variables.

6.Results
Table 1 shows the measures of learning outcomes, presence, involvement, spatial ability, and

cognitive load for Webcam and HMD groups. As we can see, students did not perform differently
under different AR conditions (t=-0.41, p>0.05). Students with lower cognitive load did not perform
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differently (F(1,56)=1.53, p>0.05), either. As for spatial ability, students with higher spatial ability
did not perform better. Neither did the perception of presence affect student learning performance
(F(1,56)=0.013, p>0.05).

In addition, different AR interface did not cause different level of presence (t=0.75, p>0.05).
However, students with high involvement resulted in significantly high presence (F(1,56)=4.81,
p<0.05), showing that when students tend to involve more, they immersed themselves into the AR
environment. Also, students with higher spatial ability seemed to cause significantly slight higher
presence (F(1,56)=3.28, p<0.08).

As we can see in Table 1, students in both groups considered to pay more effort on text load,
but less on AR load. The result shows that different AR interface did not result in any statistical
difference in their cognitive load. However, students with higher presence possessed significantly
lower AR load (F(1,56)=5.09, p<0.05), indicating that presence may be a factor affecting student
perception when learning with AR. The other interesting finding was that students who had
experiences on playing videogames possessed higher presence (F(1, 55)=4.35, p<0.05).

Table 1 Student measures by learning outcome, presence, involvement,
spatial ability, and cognitive load

L AR-HMD
AR-Webcam
N=29 N=29 t value
Mean SD Mean SD

Learning 4167 840 4250 6.73 -0.41
outcome
Presence 4.99 0.59 4.87 0.62 0.75
Involvement 4.27 0.45 4.33 0.38 -0.55
Spatial ability 1531 3.16 15.55 3.23 -0.29
Cognitive load 6.76 2.9 6.38 2.35 0.55

Textload 2.55 1.29 2.23 0.99 1.05
Picture load 2.15 0.89 2.11 1.02 0.14
AR load 2.06 0.99 2.03 0.78 0.12

As for the interview results, most students thought the 3-D representations helped understand
the concept of protein structure with both interfaces. They also expressed the manipulation of
markers facilitated the understanding of the spatial relationships of chemical structure, which
fostered the comprehension and memorization of the content. The researcher also observed that
students liked to manipulate the markers, such as tilting or rotating when they were interacting with
the PMB. Some students even said this technology gained great potential to enhance chemistry
learning and students hoped it can be used in the classroom in the near future. However, some
students suggested the 3-D animations could show the details of the structures more and it would be
better to have a touch screen in order to make the interaction between the user and 3-D animations
more intuitive. In terms of the two interfaces, students who were situated in the webcam setting
thought the degree of view should be broader so that they could see more or the whole scene. While
for the HMD setting, some students thought the HMD was a little heavy and sometimes caused
head dizziness. Asking about whether AR is feasible to use in the classroom setting, most students
expressed that it was good to have this kind of material as a supplemental material in the subject of
chemistry, which is able to provide a deeper and interactive explanation of chemical structures,
especially to show the 3-D spatial relationships among atoms or structures.
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7.Conclusion

This study tried to explore the relationship between AR interfaces, involvement, and presence,
as well as their resulting learning outcomes. First, the results show that different AR interfaces
(Webcam v.s. HMD) did not lead to different presence and learning performance. It is assumed that
HMD may lead to higher presence, with more expensive costs, compared to the Webcam setting.
The finding of the study implies that in the future, when AR is used in the classroom, it may be not
necessary to purchase the device of HMD. Although webcam is a simpler device, it still can produce
modest level of presence. The other finding is that presence did affect students’ AR cognitive load,
which implies that students possessing higher feeling of “being there”” may help them understand
the AR 3-D representations more. In addition, from students’ interviews, most students agreed that
AR will be a very helpful tool for them to learn chemistry and it was fun to play with AR markers.
It implies that AR gains great potential to provide a kinesthetic experience and visual-spatial
concepts together to facilitate learning (Mathewson, 1999; Chen, 2005).

This is a preliminary study to explore how AR works to facilitate chemistry learning regarding
its presence and effectiveness. The results of the study provide an overview to see how students
perceived AR as a learning tool and how different AR interfaces may influence students’ learning
performance and cognitive load. It is suggested that future studies may focus on how to integrate
AR into the classroom or instruction setting, either from a pedagogical perspective or technological
perspective, in order to offer students a more intuitive, friendly, technology-enabled learning
environment.
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Self-regulatory and Motivation: An Example of Science Students
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Abstract: The purpose of this study was to investigate the effect of information and communication technology (ICT)
and motivation on learner self-regulation strategies, motivation orientation and performance. The participants were
102 junior high school students and were randomly assigned to two groups - the inquiry-based ICT group and
mentoring-based ICT group. The results of this study were summarized as following: (a)the relationships of
instructional model with self-regulation, motivation orientation and performance were found to be insignificant; (b)the
learners’ strategies in the inquiry-based ICT group were deeply improved by the control cognitive learning,
metacognition and volition, (c) the learners’ strategies in the mentoring-based ICT group were deeply improved by
using of resource management strategies, (d) the learners’ intrinsic motivation orientation in the inquiry-based 1CT
group was deeply improved.

Keywords: information and communication technology, learning motivation, self-regulation
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The Study on Promoting Learning Effectiveness by Embedding Web 2.0 into

Learning Profolio

SRR F e
RN -
{ yhchang, M9590223} @mail.stut.edu.tw

(&) A7 74500 Web2.0#2 4 5 AA# 2 WPS(Web 2.0 Portfolio System)= = o & ik 513K
?7ﬁmpww206ﬁJ”%*ﬁéﬂ~’%4%ﬁ¢&*§“iié’”“Wﬁﬁﬂg
VR Y a2 T oo d R H A FRER AR RN R Y BB R AN
AHEHADe BT Y H2 Aot FY¥F- 7 rﬁﬁﬁlﬁ47\%%&§uﬁ4m§%’fﬁﬁg_ EEY
FE Az fhd 7 Peﬁj’iwﬁnﬁ;{ PAROR R TP A Web2.0 2 F kg o R T 4
E&%ﬂlkﬁﬁaﬂﬁfﬁ?’/wﬂﬁ*w?ﬁ R E o 32 4] RSSEEF Y H
P H OB oo

[MéEm)] Web2.0- 5% Friesh « RSS

Abstract: A WPS platform based on Web 2.0 concept is provided. The design concept is user as the center by Web 2.0
concept, and return leading right in learner’s hands. Channel into the platform set up in portfolio with this concept. The
learner edits personal portfolio by oneself. It is not the simple record learner's manner in the past again. The learner
can also share the personal portfolio according to the personal taste. Portfolio style and features edited and designed
differently by different learners. And pass the community concept in Web 2.0, learner can study each other in different
communities in the network. Fully utilize intelligent potential value of the network, and utilize RSS to let the learner
know its concerned information immediately.

Keywords: Web 2.0, portfolio, RSS
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Abstract: Online international team teaching is a brand new teaching environment, there are few researches being done
in this kind of teaching environment so far. Therefore, this study wants to explore the components and the important
criteria for online international team teaching. The case we adopted for this study was an online international team
teaching course called “Business English and Communication” offered by the MIS department of NSYSU. This research
used participant observation and in depth interview to get primary data, and then use the phenomenology to analyze the
secondary data which extracted from course discussion boards. The research findings are three main components and
17 criteria in total for online international team teaching. We also proposed suitable suggestions for researchers to do
further study and for instructors to better teach online international team teaching courses.

Keywords: Online international team teaching course; Teaching criteria; Case study; English teaching
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The Impact of Cognition Level of Online Learning Journal
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Abstract: Journal writing is a reflection method. As most learning journals created by students are pen and paper based
and less convenient for those who study web based learning materials, we designed and developed a mechanism to
create online learning journals. In our study, the group of colleges students that were enrolled to Programming Design
course, used online learning journals to reflect and organize what they have learned. Our mechanism provides
reflection pages which contain prompt according to Bloom's taxonomy. Another feature of reflection pages is structural
and organizational scaffolding to make entries linked with each other and build meaningful online learning journals.
Our mechanism allowed students to share their learning journal entries with others, thereby promoting peer learning.
In this paper we provide results of our investigation on how our proposed mechanism influenced on students learning
performance and detailed analysis of advantages and disadvantages of the mechanism with further research
implications in the future are given.

Keywords: Learning journal, Bloom s taxonomy, online annotation system, reflection, cognition level
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Exploration of the Impact of Content Organization Types on Viewers’ Information

Processing Patterns and Efficiency
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Abstract: In e-learning environment, information is encoded in either text or pictorial format to present multimedia
information in achieving learning. However, the differences in organizing grids of text and pictorial content could have
an impact on student information processing pattern and efficiency. This study utilized eye-tracking technology to
explore the impact of different grid types (2, 3, and 5 columns) of web content on viewers’ information processing
strategies. Ten college level students participated in this study. A pre-post test design was used to test viewers
achievement after reading the web content. Meanwhile, because of the small sample size, a repeat measure design was
implemented to realize the viewers’ information processing patterns on different grid designs of the instructional
materials. The viewers’ number of fixations, fixation duration, scan paths, and pupil sizes while viewing different
organizing types of web content were collected as the main data source. The results showed that viewers’ efficiency of
information processing increased when they read pages with multiple columns. In addition, viewers’ tended to focus
more on the text message than on the illustrations when reading the learning content. Also, viewers’ eye fixations were
found to locate and cluster at the words or clauses that were mentioned in the pretest questions. The findings showed
that the pretest questions were likely to work as advance organizers that direct viewers’ attention on specific portions of
the web pages. Discussions on research results and suggestions for future multimedia instructional design and research
were provided in this paper.

Keywords: Eye-tracking, design by grid, information processing, multimedia learning
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Abstract: : In recent years, researches of online learning have often suggested that streaming video would likely affect
the learners to use online learning strategies and gain more learning effectiveness. However, these researches which
have empirically documented the link between streaming video and programmed instruction are scant. Therefore, in this
study, we attempted to find out the difference of generic instructional streaming video and programmed instruction in
online learning, 39 students in a course, Computer Networks, separated into two learning groups, generic instructional
video (GIV) and programmed instructional video (PI1V), were provided the same online learning materials and were
used two different learning strategies to apply to these learning materials, one is learning/practicing-after-watching
and the other is learning/practicing while learning. For finding the differences, we used the pre-test and post-test exams
to analyzed GIV and PIV groups.

Keywords: instructional video, programmed instruction, streaming video, online learning strategy

1. Introduction

MEFREFRRAZERY P2 QD REH LSRR E T RE KM R R i R
FYFREFVRY o RA Gl g it b mff{? P /ﬁlbk’ffrﬁﬁ NS R AN e Ll
FENRA(Wr I HMP YRR EREYFFRES PT?‘E‘%F’&T?%‘?” R o d 3
W%W%%ﬂé%“&*ﬁﬁﬂAwongﬁ*%me;@@FHm%Qﬁ}%zﬁw
B B2 5 Bjk(streaming video technology) & & » = i % &ﬂ-ﬁgg‘ﬁ'm:ﬁﬂﬁl’ Bg o R,é‘ c
7 ¥ 5 # 7 (Deshpande & Hwang, 2001; Levne, 1992; Zigerell, 1991)45 ) #-& 5% 5 4548 Jc 47
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gwﬁﬁéﬂ ELE-RAPRERY X SEILMPREFE KRB PP EE
+1a *ﬁt'“%‘f”l SEE A 2 A EF R R FY kM BERS
B RERGH A IR FPF TEE A RFEHPHE S NRERY F- AP
AEY R F ’ig”ﬁé‘b Fp AT gg.z—?;\;ré}g)(Brewer 1997) - @?“*25%]* Eod
Foff v QREREFFY R RPN FAZEF LA Wiv, ¥ 7 RRAHE
:&ﬁﬁgﬁkiﬁ%ﬁﬁﬁﬁ§°
ANMBERERGTER B AR PO 2R KER T LR KE Y 0
¥ 24 £ (Chiu & Lee, 2009; Leijen et aI 2009; Zhang et al., 2006) > A %= 7 #-A| * B /ife 8 e §
2, % (instructional streaming video):i% i — 4k & s g B F 4E % '—*’ﬁﬁ * Yo B 3 & (programmed
instruction) endf 3y #1& F 4 512 34 RIS A SRR EFHT T F LT G TR
Hed AFFLRFZAMMRIEY AP Fher &I HFY AL j\ﬁmﬁ;ﬁs‘fﬁﬁ
ﬁéé\'g‘«ﬁgﬁ TREES EECE SE ST T,ﬁ;i—ﬂ}:m?(%“fﬁ”if{bﬁnﬁ-’k%f@m‘ﬂ
FTRERG BREREY IHENEY FLT 3 By AL o

imk-l

2. Background

2.1.4 7 # £ 22 #(Programmed Instruction)

%m%?ﬁ{%%ﬁﬁwﬁéﬁrﬁ’é@a?ﬁ@&ﬁ%%ﬁwﬁ’ﬁ%%ﬁﬁﬁ%%
5§ R&FFY - BF Skinner ¥ £ 1 1960 KR AR BT S B R AR i
é?“ﬁﬂ\ A AR AR Rl B ARG R R e T B RS R

Blfr@iEa 4 o T2 R RREY F {AEORMfrr FNAEDEAR o 12 BB Y
.Uf’?

RV HSERA KT kT GRID K p L BEFFY L ORMP FAZRE LA
S frb%%ﬁxr TP RBHARHRI AREITHBAERMPM T c xR ARM T 8 ) D
HAfa &’iﬁgubw‘m%i* HERGEFY O REY FV L2 T
AR SR ) TR FT - E A Y o d T ol B4 1 ‘ﬁiﬁ@’-%ﬁ?i%}#ﬁﬁglgf
R R R L € L e R P R
FAaRZEVINHRAEDE AN F > *””m#‘?‘ﬂ EF N A {HaoE R RE{ RDEY F
oo Tl kit hF 2 MREF AR E S L e REH PN R S U E AR T e A
FVY AP AREFY A LRpREY P J RREVEDHARKENF o

B.F. Skinner(Skinner, 1958):% & % B & (hF i 3

Q) #HHwp 23— kA LRIELEFHEY o

(2 F¥ FHIRDKH > & pdadFr o

(@?ﬂﬁsfwﬁlﬁwgmﬁerF%

(4) ¥ F5d phoneai ~ 8 ¢ it e

(6) Fthinin s o #8255 B -

6) BV §#p e BArmAfrEVER >+ 8V P e -

2.2. B ;i 7 #a% (Streaming Video Technology)

P R SR R R R G A IR R Y L G B 4 o0 B (real
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SR Bt xR FT ;h Ly R 2= S AR F R 1 RS- T m@ﬁ%ﬁﬁ:ﬁﬂ v @ ﬂ;—‘ TR XA TG

e @’—”W&ﬁ7 b Bdok AR BT A R o PR R
Bt ¥ Lend ing 554 Flash - WMA - WMV - RM - RAM MOV % - i % 3 & 3 7.3
k@wlﬁkéﬁg%0¢%%%ﬁW%%% Es & N %%mP’+ﬁa. il
M B~ E 8 TT AERET KRB P Y o P oo RR R EHI 5 2 Microsoft Media
Technology # & R iLit * » v it BEWEFHE P FHEFLLG T PEFORE P FHE ST
B ERN RS %“gr} Windows Media Encoder ¥ Windows Media Utilities q‘;’ R & =s)
WP B R TANES P RN -

EIEANUIE IR T i A - O S ‘14»”' 33 # 4 % %t (Embedded Interactive Information
System; EIS)(Chang, Yu, & Hsu, 2008) » ¥ #- Windows Media Encoder #7%:#§ {s (18 Jiff % 4o
MpfE o b KA FE P B R S MBS e s T > d
e 7R AR ) AJT PR gk (Marker) {53 c)?nj‘" frit » % 2@ 4
(Script) 2 4 it4p 4 (Hitp or Text) ¥ a2 » (R #F ¥ gl s R, o g ﬁ‘—rmfﬁﬁ?,ﬁé‘fﬁ
B & TPET B F A 0 pRIBAEL AL APy R BRGERE R ISEHME G P 2 A
e (R st IS SR SRR BT SNCA TRV S (& S (£ 3 N & s L RN 55
S b 2B N KE ek E R g P o ¥ 11 Windows Media Utilities 0 File Editor %
R T 4~ 18 ehdp B R o
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3. Online Programmed Instructional Video

PR%EFNKE AR B KER S DB Y L A7 11— 4258 (generic) frdh B 5
(programmed) st b B i E B P FL A % o d 3t Tablet PC % &7 #kcix £ B {5 #
de o MR E AR R A i Bok(digitink)F B R F ite s £ BT JRALE AR
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Mimic Builder » # #-3c & & shit chic & 0 7 (verbal) 2 x & N 7 1} 51§ Miherg KE & (¢
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I Two Key Network-Layer Functions
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R2REVFELRFNFE

- #5V 3§ & 5 (generic instructional video, GIV) - 4 & % & & B % (programmed
instructional video, PIV)# + enZ & » £ &0 - BAKFR VRV 7 1 pd g k%
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Embedded Event
Information

frrorrr———
Embedded Event
Information
= = e \\Nrong Answer
|~ - e o 0 ; .
e — R ———
o : ‘ = Correct Answer

L=

%] 3 Time-Line of online PIV learning object with Embedded Event Information

BEPIVAREAREY 308 F AR50 2 LF/RF RSO FRRERERE
¥ TJ'*{*’“' AFZETF7E ””%33 MERFP PP FE L EFREDEY 0 T
BPIVEAGEEY F - FFY 3§~ % % (learning/practicing while watching) ik vt » 4p e
GIV &= 4 AR 8 ¥ ¥ 5 =8 ¥ 1 1 &7 R (learning/practicing-after-watching) s 1% o &
B B ek AR ALY S N o A g Y B Suena) & 4 p) Sk (formative assessment) o A5 A 4R
P HnN RV AR BRFDEY R F o 0PIV LEE Y 4 Py
(learning-by-doing) == ;% » @ GIV E_ 3% B i @ e, S Ik » £ 24 - BEEISE &
Bl AT HRIFHBER L EY AGIVEPIV kg Y ’;\T}"“@J e E B, T A
172 wp A “*’56?‘*% °

8‘} mie mi

J

4. Experiment Design and Result Analysis

AT EG 39 F AL AEABY L EE BT O RBRIEH LB AT % 0 KT
#FHF P 2 Mimic Builder @ < s+ ¥ 4 2> 1 '4@]'»’/\ NEEL ARG E SRS
HTRRIRRAY ERFPFFRLER R RN D RB KT T ,; GIV(18 i)
foPIV(2L )3 BB imulis > 27 8 hens) B Y b o GEFY AEP FEHFS m
B39 E N ; AR EYEHD “Lrp § 4R AR e e R %(pre test)
=~ 8 J:f‘:f‘f”%ﬂ_f gﬁtﬁilv-ﬂ 718 /E B %E(post test) 2 - p Glv ."E’ PIV ‘ﬁ_ElF\ a1 /EJ\ T-test L
T R

H_GIV & PIV A 28 4 aom Pl % (Pre-test: t(37)=1.993,p>.05)4 7 % EF & 1 8 -

T 8FenAh Y > AN - AN RER T ERENKER TR KRS oV RE SRS
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% & % (Post-test: t(37)=2591,p<.05)#F R GIV EZ PIV S e84 3 FLRE o 9 d % {5

S o foff i £ A 47PIV 2 2 T gt GIV g 4 1 F (GIV: 53.83-63.33; PIV:
63.88>75.19) - HiEE L 75 #rZL B o

% 1~ GIV £ PIV 2% {p] independent T-test +* #i%% %

Pre-test Post-test
N M SD t M SD t
GIV 18 53.83 16.53 1.993 63.33 18.08 2.591**
PIV 21 63.88 15.16 75.19 9.88
**p <.05

A= BT GIVePIV A 283 Ga Rl nd B APREREA 27 BV 4
BT L bt Y Bdh o ¢ SRR Y BEY At gk TR :ngt-ajf:yﬁ 5
4 MTE‘FI lé’}f g]j % mEE;bF'& ’ E"r’_‘l’i;jﬁ ;'f\' fé * F]’:‘;'F‘!F ’ j{"j ﬁ;’ *"‘11"]% o ‘ 2 r:§ E'LLﬁ/,g]é

BEGHFLEYV F L% r g (1(37)=2628,p>05)fc Y K ToE g v R
(1(37)=2190,p>.05) 4 M E LB - kAT PHTHE N KER Y fr- BAKERY &

B pREY DR RFARTIARY NE2 R { IEF R IMFY o mw ETRS
ﬁ"g? N L

%225 GIVEPIVZED Z 3 TiHEH @ pFF R

RS SCYRS) TyoE S n pET (A 485
N M SD T M SD t
GIV 18 16.22 9.08 2.628**  853.36  762.62  2.190**
PIV 21 25.86 13.07 187257  1841.01
**p < .05

5. Conclusion

BIRS RRFFRTKERIRTIRAEY OREP FANTI DG KEN T
CRET EEN SRR FOETE IS ESLINET DE S UE S F RS
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S BAKER Y AGINV)AEY F T TS b’“ra‘itféfi—év’w% RERF SN RS wE A AR
T B~ R ER 2 BY %ﬁ* FTHEFLE Y APIVOEY *ﬁ”’ Rom A7 e i e
5228 PIV it GIV &5 F za‘i{—Jﬁﬂ—‘k’mﬁ” Lk L AFTT 0PIV E GIV * 30 % 3%
ﬁg_pks-ﬁh 56%‘}“&“?» ’ 1,(,3;!1 %E'\?Iﬁ‘a 14 g /ﬁ-gbﬁﬁ #—gl,ﬁli;’r A 4‘5{ ], §33 ﬁ—,ﬁas G\:"‘if’ﬁ 5 s
TEINAFELEVH ORI EY F RV R A FY ““E:(Felder&Brent 2005; Litzinger

et 8.| 2007)1—;’& ¢ H %‘gﬁyﬁf"\?{ﬁ‘ﬁ PR g Y Ao s /Tlt,ﬂ_\?;b,‘g#-§ 3;&%,;,3@5
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A Study on Instructional Design by Trigger-based Animation
Comparison between Trigger-based with/without Narrated Text

in the Constructions with Rulers and Compasses

CEE-&// \Pﬁp’}
MzPEIEFRT &S &7 F
DRASETRE &

(4 & ] % 58 & & & m(Trigger-based Animation) 8 * — - ¥ g5 B (triggen) s

@Eadd o B BT - B Fmﬁﬁ)’}‘?:}*ﬁ s worid E :ﬁ‘—*zu%p’im~ —W{&

HVER E iR R IR }a MR IR Sﬁ‘—‘k PR AT BRI AR KT # o j\,gzrm;?;ﬁ_' r,}r@‘

'h¢ﬁ‘ﬁ%%ﬁ4J r?%ﬁﬁﬂ?a?— e zl&ﬁ@J e DIERl ) Fy S0t o #
?i;\i} »g;%ﬁ&@?%éﬁ&ﬁk oM B oo Bt 2 F it rﬁ‘l%]?‘&%J AL Y

_F HBEFE »T}’Jﬁ ;?22 ﬁ’ifﬂ?i&i}ﬂ&?%&oyv},é{_v)gj;:%ﬁr,?%g—%%;—r,giﬁ,’

f’rmJEFf%mﬂ; |
[MeEw] pEsd TR CREH Y 3%

Abstract: The presentation of trigger-based animation is the use of an object as a trigger to control a series of
animations while one message can be controlled by more than one trigger. Messages can be represented with arbitrary
orders and speeds to flexibly show audiences the concepts from the instructors and at the same time interact with them.
This study presented that under the trigger-based animation environment with narrated text design, high-level
achievement students had better learning effects in the unit of “graphing” than low-level achievement students.
Moreover, concerning the learning effects of describing “graphing steps” by narrated text, high-level achievement
students were affected significantly more than low-level achievement students. In addition, under the constructional
design with narrated text, there was a remarkable positive correlation between the learning effects of “graphing” and
“graphing steps”.

Keywords: trigger-based animation, construction with rulers and compasses, learning effects

1.5

w}

REFRFANMKZOAAFE IR AL DS S KFIBMEE - % KEFLERM D
FRERZADEFAZERHIFESKREIREFEEY  RFFR Y g2 Rk
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AT A RFARFRFORN > e BF 2 v R I E G DR G AR
b o ippRALi%y AB IR AL o

AMA (Activate Mind Attention) (Fr F? 3 > 2008) /i & 8<% i 3F 4 3L & - B0 F Mz %
A5 NP MRKEFREGED O TEE - BRI Z EFORE 0 PuHi ﬁ/,%f)%:r\
B fi & 3 (Trigger-based Animation) » % %45 47 %% B2 (Structural Cloning Method) - # #
S AN ﬁsﬁ«iﬂfiﬁi."l— Brtdgekiydl- e b B R FFNPLE LRI B
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RO BEMARFPEET > VEFRERE LR OLF > FRBOE T BB 2
Berns N BRI 3B 4 i 04 S ranaf im0 AR RTTERME B Paaa;mé

Tl RF gk -
‘&ii% J A8 F Y 1235 (multimedia learning) 4 % 334v § f7 3235 (cognitive load theory) #' %
7% = % > Mayer £ Sweller % 7 =8 2 g N37 5 & uimw LE IR AR R AH DK

1R
-
R

ﬁé‘i?}f%‘! Bl o szl RAUGR 2 R 7 P ARGPRET R - i)l FIEmE ST Y
A ERE T 0 A AT R 4 2o is(split attention effect) § 25 § ¥ >z % (R. E. Mayer, 2001, 2005;
Sweller et al., 1998) - Ayres £ Sweller ;,:2:; R e R ALAUIR A R AAETFLEY —’“
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LERFAYRFREOERT » 2AFF 0D REROWY - 584 SFIHE 0 L2 L
FEREA B G TR
DTSRI MEETET > 2 EHT LI HMT BRI TV PF o
Q2 ALBERTHPE A > LFfod- Ko P CRTRE AHRY - £ 5hF 4
My AR AR S e
QAT H fH AR F 654 > AL FHRE33 A E32 4 FREE Earia g
%§ﬁ$?4£%#w&ﬁm¢mopfﬁr+piﬁﬁﬁ’Qﬁﬁﬁgiigﬂﬁﬁgg
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Design of a Web-enabled Learning Environment for Self-reflection and Remote

Teaching Supervision of Student-teachers

Siu Cheung KONG
The Hong Kong Institute of Education
sckong@ied.edu.hk

Abstract: In teacher education, teaching practice is a typical field learning experience because this
allows student-teachers to make self-reflection on the professional knowledge and practical skills in
teaching their specialized subject. To foster their self-reflection, student-teachers need critical
feedback on their teaching performance from their teaching supervisors after lessons in teaching
practice. With the goal of enhancing the teaching quality of student-teachers by self-reflection and
teaching supervision, the study reported herein designed a dual-function web-enabled learning
environment for online self-reflection and remote teaching supervision of student-teachers. The
designed learning environment consisted of a video/audio recording system for the self-monitoring
classroom recording of student-teachers and remote-controlled teaching supervision of teaching
supervisors; a video conferencing system for remote instant communication between
student-teachers and teaching supervisors; and an interface for online self-reflection by
student-teachers in browsing the videos and online evaluation by teaching supervisors.

Keywords: remote teaching supervision, self-reflection, student-teachers, teaching supervisors,
web-enabled learning environment

1. Introduction

Teaching practice is an integral part of programs in teacher education because this type of field
learning experience not only enables student-teachers to apply the acquired knowledge and skills in
their subject teaching during the lessons in teaching practice, but also allows them to reflect on their
teaching attitude and strategies in their subject teaching after the lessons in teaching practice. The
self-reflection of student-teachers after teaching practice activities is important to enhance teaching
quality based on the personal teaching experience in the real classroom environment. To foster the
self-reflection of student-teachers, teaching-training institutions commonly arrange teaching
supervision in teaching practice activities, wherein teaching supervisors are arranged for individual
student-teachers to evaluate their teaching performance in lessons in teaching practice and provide
feedback accordingly. With the goal of enhancing the teaching quality of student-teachers by
self-reflection and teaching supervision, this study made use of web-enabled video-based
technology to develop a dual-function innovative learning environment for the online self-reflection
on the remote teaching supervision of teaching practice activities.

2. Background of the Study

Self-reflection is a thinking process involves consecutively serious consideration and thoughtful
judgment of prior experience. This process always leads the self to generate a change in conceptual
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perspectives (Dewey, 1933; Kolb, 1984; Schén, 1987). Many teacher-training programs aim to
promote self-reflection of pre-service teachers by offering teaching practice activities, in which
teaching supervision is arranged in lessons in teaching practice. The assignation of a teaching
supervisor, who is an experienced practitioner in school education, in teaching supervision supports
the teaching work of student-teachers through in-class lesson observation, post-lesson feedback
provision, and post-lesson teaching evaluation with emphasis on the important aspects of their
teaching performance in terms of the dimensions of lesson preparation, student-teacher relations,
classroom management, and pedagogical knowledge. This arrangement is considered essential to
foster the self-reflection of student-teachers because student-teachers are not necessarily automatic
to deeply reflect on the abovementioned 4 dimensions of teaching performance (Cook & Duquette,
1999; Guyton & Mclintyre, 1990; Knowles, Cole & Presswood, 2008; Parsons & Stephenson, 2005;
Weiss & Weiss, 2001; Zeichner, 1983).

Early studies suggest that the use of video-based technology is considered to be helpful in
facilitating quality self-reflection of student-teachers and remote teaching supervision of teaching
supervisors. Videos taken in lessons in teaching practice are considered to be trustworthy data for
post-lesson reflection and evaluation that are grounded in the actual records rather than the loose
memories (Reilly Freese, 1999). The use of videos is thus considered to be helpful in enhancing the
depth and quality of self-reflection of student-teachers and teaching supervision of teaching
supervisors. Researchers suggest that the use of web-enabled video-based electronic platforms,
which make the production, transition and retrieval of videotaped data executable through the use of
virtualization and remote access software for delivering applications over a network and the Internet,
can support the evidence-based reflection by student-teachers and the evidence-based evaluation by
teaching supervisors (Carter, 2005; Dymond & Bentz, 2006; Gruenhagen, McCracken & True, 1999;
Lin, Hmelo, Kinzer & Secules, 1999; Robinson & Kelley, 2007).

On the one hand, the electronic platforms with functions for managing videos of lessons in
teaching practice and adding comments on teaching performance support student-teachers to
produce and store video recordings with specific information for the analysis of and reflection on
their classroom teaching performance, from an observer perspective, at their convenience. This
approach allows student-teachers to actively take responsibility for their own learning and develop
reflective practices of their teaching work (Borko, Michalec, Timmons & Siddle, 1997; Struyk,
Kinder, Cole, Best & Smith-Shank, 1995). On the other hand, the electronic platforms that support
live video broadcast and video conferencing facilitate teaching supervisors to perform remote
teaching supervision, in which teaching supervisors use technology to remotely observe lessons in
teaching practice without visiting the placement schools. The function of live video broadcast of
lessons in teaching practice allows teaching supervisors to make classroom observation of
student-teachers without short and infrequent school visits (Carter, 2005; Fry, 2006). The function
for video conferencing encourages teaching supervisors to frequently make purposeful interaction
with the student-teachers without time and location constraints (McDevitt, 1996; Smyth & Zanetis,
2007). The approach of remote teaching supervision involving the use of video-based technology is
thus considered effective for teaching supervisors to increase the frequency and interactivity of
teaching supervisions.

The literature review shows that the use of web-enabled video-based technology in teaching
practice activities has the potential to enhance the quality of teaching of student-teachers and the
quality of teaching supervision of teaching supervisors. However, there is a lack of a web-enabled
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video-based electronic platform that can simultaneously support the online self-reflection of
student-teachers and the remote teaching supervision of teaching supervisors. In response to this
research gap, this study made use of web-enabled video-based technology to set up a dual-function
innovative learning environment for simultaneous support of online self-reflection on and remote
teaching supervision of teaching practice activities.

3. The Web-enabled Learning Environment

In this regard, this study built a dual-function web-enabled learning environment for online
self-reflection and remote teaching supervision. The 3-component learning environment was
designed based on 3 criteria: allowing student-teachers to self-monitor classroom recording and
teaching supervisors to conduct remote teaching supervision without assistance from other people;
allowing student-teachers and teaching supervisors to make video conferencing on the teaching
performance in lessons in teaching practice; and allowing student-teachers to make online
self-reflection and teaching supervisors to perform online evaluation based on the videos of lessons
in teaching practice.

3.1. Video/Audio Recording System for Self-monitoring Classroom Recording and Remote

Teaching Supervision

The first component of the web-enabled learning environment is a video/audio recording system
for self-monitoring classroom recording and remote teaching supervision. This component
addresses the criterion that the designed learning environment should enable student-teachers and
teaching supervisors to self-monitor classroom recording and remotely conduct teaching
supervision, respectively, without assistance from others. Figure 1 shows the classroom set-up of
the video/audio recording system in the designed learning environment.
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Figure 1. The classroom set-up of the video/audio recording system in the designed learning
environment.

The video/audio recording system consists of 3 elements: wireless Internet Protocol (IP) camera,
digital microphone, and computing device. Firstly, 2 wireless IP cameras are wall-mounted in the
designated classroom in the placement school for video recording. The first wireless IP camera is
installed at the back of the classroom, facing the blackboard, to capture the teaching performance of
the student-teacher. The second wireless IP camera is installed beside the blackboard, facing the
students of the placement school, to capture student reactions to the teaching work of the
student-teacher.

Secondly, 2 digital microphones are included in the designed learning environment for the
audio-recording alongside the video-recording of classroom situation. A clip digital microphone is
attached to the attire of the student-teacher to record the utterance produced by the student-teacher.
The other digital microphone is installed above the blackboard to record the background sound in
the classroom.

Thirdly, 2 computing devices, a notebook computer and a desktop computer, are provided for
the student-teacher to make self-monitoring classroom recording and the teaching supervisor to
perform remote teaching supervision, respectively, during the lessons in teaching practice. A
notebook computer is set up in the designated classroom for student-teachers to self-monitor the
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videotaping exercise. A desktop computer is set up at a remote location outside the placement
school for teaching supervisors to remotely perform teaching supervision. A programme for the
instant uploading, processing and browsing of videos is pre-installed in these 2 computers. Through
the corresponding interface, student-teachers and teaching supervisors are allowed to browse the
instantly recorded videos from 2 different angles in the classroom. They can simply press the
relevant icons on the interface to control the shooting functions of the IP cameras, such as starting
recording, zooming in and out on the teaching console or the student seats, panning across the
classroom, stopping recording, and saving and naming video clips. Figure 2 shows the interface that
the student-teachers and teaching supervisors use to instantly browse the classroom situation during
the lessons in teaching practice.

§ Sony RealShot Manager - Standard - HKICPS-4A

View Help
QU PHe D V¢ YWoBEEE H

Recorder Pan &Tilt
[ No Camera
- [ [ = (=

Playback
&) = [l o] [2d

[ [ [a] [E]
—H‘ T
J:]EJDI:]

Pan & Tilt Presets

| [Sncrz25-2A2

e ] o e ) o

Audo [ [l [ [l
SNC-RZ25-442 b

Figure 2. The interface that the student-teachers and teaching supervisors use to mstantly browse
the classroom situation during the lessons in teaching practice.

3.2. Video Conferencing System for Remote Instant Communication

The second component is a video conferencing system for remote instant communication
between student-teachers and teaching supervisors (see Figures 3a and 3b). This component
addresses the criterion that the designed learning environment should enable student-teachers and
teaching supervisors to mutually engage in remote instant communication without time and location
constraints. By using the computers with webcam, student-teachers and teaching supervisors can
activate instant messenger and presence system for conducting video conferencing to discuss
teaching performance alongside the playing of videos of lessons in teaching practice.
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L

Figure 3a. The student-teacher makes video Figure 3b. The teaching supervisor makes
conferencing with the teaching supervisor ata  video conferencing with the student-teacher at
remote site. another site.

3.3. Interface for Online Self-reflection and Online Evaluation

The third component is an interface with electronic forms for online self-reflection and online
evaluation. This component addresses the criterion that the designed learning environment should
enable student-teachers and teaching supervisors to conduct online self-reflection and online
evaluation based on the videos of lessons in teaching practice. The electronic forms comprises 15
evaluation items in terms of 4 dimensions of teaching performance to guide student-teachers and
teaching supervisors to focus on issues of lesson preparation, student-teacher relations, classroom
management and pedagogical knowledge in their online self-reflection on and online evaluation.
Table 1 lists the evaluation items on the electronic forms in the interface for online self-reflection
and online evaluation.

Table 1. The evaluation items in the electronic forms on the interface for online self-reflection and
online evaluation.

Curriculum Planning Pupils and Discipline and Professional
and Evaluation Pupil-teacher Classroom Management Knowledge of
Interaction Teaching
- Learning objectives - Attitude in teaching - Management of - Using assessment to
- Content knowledge - Relationship with learning environment enhance learning
- Choice of content learners - Selection and use of - Providing feedback
- Structuring of - Catering for learner resources - Verbal and
learning activities differences - Implementation of non-verbal
- Lesson plan teaching and learning communication
strategies - Classroom
interaction

4. Conclusion

A dual-function web-enabled video-based learning environment for online self-reflection and
remote teaching supervision was developed in this study with the goal of enhancing the quality of
teaching of student-teachers and the quality of teaching supervision of teaching supervisors. The
designed learning environment consists of 3 components that enable student-teachers and teaching
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supervisors to record classroom situation, make video conferencing, and conduct online
self-reflection and online evaluation based on videos of teaching practice activities.

To evaluate the effectiveness of the designed learning environment, a case-based empirical
study in the real classroom environment will be conducted to collect opinions of student-teachers
and teaching supervisors on making online self-reflection and remote teaching supervision in the
designed learning environment. Pairs of student-teacher and teaching supervisor will be invited to
participate in a trial teaching activity in the designed learning environment. The invited
student-teachers and teaching supervisors will be asked to use the video/audio recording system to
self-monitor the classroom recording and remotely observe classroom teaching, respectively, in the
teaching activity. The 2 parties will then be requested to use the video conferencing system to make
mutual discussions about the teaching performance. Afterward, the invited student-teachers and
teaching supervisors will be asked to access the corresponding interfaces for online self-reflection
and online evaluation, respectively, after the teaching activity.

Individual interview will follow to collect 3 types of information from the invited
student-teachers and teaching supervisors: their processes of self-reflection and teaching
supervision in the designed learning environment, their views on the user-friendliness of the
designed learning environment, and their perception of the use of the designed learning
environment for self-reflection on and remote teaching supervision of teaching performance. It is
anticipated that this case-based empirical study would bring insights into the practical strategies for
implementing and promoting the use of the designed learning environment in teacher education.
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Abstract: This study develops an Electronics simulation learning system which supports recording learning process.
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pattern of different cognitive styles in the system with sequential analysis. The result shows that learning behavior
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Model Design of Web-based Supporting Systems for Web-based Learning
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Abstract: Based on analysis of related academic researches and existing application systems, this paper describes
effects of Web environment on activity-based learning, including activity learning structure and activity learning
procedures, then outlines whole structure and basic functions of activity-based learning systems. This study provides a
theoretical model for designing and implementing activity-based learning sub-system in Tsinghua Education
On-Line(THEOL) learning management system.

Keywords: activity-based learning, web-based supporting systems, learning management ssytem
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Online Video Resource and Student Learning Facilitation:

A Case Study of NTU Speech Website
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Abstract: The purpose of this study was to explore the effects of Online Video resources on students learning facilitation.
This study used NTU Speech Website developed by National Taiwan University (NTU) as a case, and conducted a
survey to NTU students to collect their response and using behaviors of NTU Speech Website. Results showed that most
students who had used NTU Speech are satisfied with user interface and functions of it, and confirmed their perceived
effects of NTU Speech on helping their learning. This study further proposed suggestions to application and research of
using online video resources to facilitate learning.

Keywords: e-Learning, NTU Speech Website, Online Video Resource, Web2.0
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A Study of Multi-user Peer-Tutoring System on Elementary Students’ Learning
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Abstract: This study proposed the multi-user Peer-Tutoring System(G-Math) for facilitating elementary students’
tutoring strategies in math learning. The G-Math system included the mathematics learning activity management system
for teachers and the peer-tutoring system for students. There were 151 elementary students in the five classes in an
elementary school in Taipei participated in this study for eight weeks. Our findings indicated that students benefited
from the G-Math peer-tutoring. Students in the experiment group outperformed the control group on the mathematics
achievement tests (F=4.78, p<.05), especially for low-ability students. Students in the G-Math group also performed
significantly higher leaning attitude toward mathematics than the students in the control group. The G-Math can
significantly facilitate middle-to-low achievement students intrinsic motivation. This study suggested the G-Math
Peer-Tutoring system be an excellent peer-tutoring tool that enhances children’s mathematics learning.
Recommendations for future study were also provided in this study.

Keywords: peer-tutoring ,elementary mathematics learning , multi-user system, mathematics learning attitude
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Constructing a Plant Learning System Based on Web 2.0
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Abstract: In view of the fact that most people do not know the names of the plants, a plant search system with
artificial intelligence is developed. In this study, users just need to input the classified characteristics of leaves by
observation without knowing the names of the plants. Web2.0 concept adopts an open way and allows users to create
their own digital contents. In this study, Web 2.0 technique is implemented for users to share the information. This
system also provides hand-held device version for outdoor learning.

Keywords: Web2.0, artificial intelligence, mobile learning, PDA
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The implementation of Argumentation-Based Learning Environment
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Abstract: This study implements an Argumentation-based learning environment (ABLE) to improve the high-level
thinking skill of students. We report on design studies that test and elaborate on our framework and examine how
students use evidence to develop argument skills.

Keywords: argumentation, Web-based Learning environment.
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Abstract: The retrieval of Flash educational resources in Internet with their explosive growth is an important issue in
educational technology. The approach of content-based retrieval of Flash educational resources in Internet is discussed.
A model describing the structure of a Flash movie with 4-layer is presented, on which the features of total, logic scenes,
visual scenes and the embedded objects of a Flash movie are described in four levels and the indexed database of Flash
educational resources in Internet is constructed. With the database, a prototype system of content-based retrieval of
Flash educational resources in Internet is realized with the basic retrieval on the total features of Flash movies and the
advanced retrieval on the features of the logic scenes, the visual scenes and the embedded objects of Flash movies.
Keywords: Flash, educational resource, Internet, content-based, retrieval
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Abstract: As the center focus of our school-based curriculum : “Reading — High Quality Campus Exhibits New Look”,
this document outlines the planning of “Library Transformation into the Instructional Resources Center” for the
innovation of teaching environment, creation for digital resource platform, and enrichment for library information
equipments. The goal of the transformation is to create high quality learning environment for both teachers and
students, so teachers can advance their literature teaching ability, and students can enhance their interests in writing
and reading. “Library Transformation the Instructional Resources Center” utilizes Digital Learning Platform

“Creation for Reading E-world”, which has the strategies and practices for e-reading, e-writing, and e-fun. By
integrating information technology instruction methods, literature learning effectiveness can be elevated, pushing the
learning experience to other areas, and fulfilling the school's objective.
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The Effects of Scaffolding and Science Self-Efficacy on Junior High School Students’ Science
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Abstract: The purpose of this study was to investigate the effects of scaffolding strategies and science self-efficacy on
Jjunior high school students’ achievement and attitudes in a computerized learning environment: An example of science
and technology learning in Force. The methodology of this study was quasi-experimental design. Participants were 62
junior high school students who were assigned to the conceptual scaffolding group and the metacognitive scaffolding
group by class. Students’ science self-efficacy divided into high and low science self-efficacy. The results showed that the

metacognitve scaffolding facilitated learners’ performance on high level cognitive activities. Learners have positive
attitudes toward scientific inquiry learning in computerized environment.
Keywords: scaffolding, self-efficacy, scientific inquiry learning
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Abstract: The purpose of this study was to develop an evaluation instrument for the design of pedagogical agent. The
results showed that the importance of criteria were ordered as instructional guidance, navigation, presentation,
assessment and feedback, interface design, social role, media, social interaction, physical cues and language. The
evaluation revealed that the quality of the pedagogical agents was acceptable. Finally, it was suggested that an
pedagogical agent should provide explanatory feedback and adaptive navigation for enhancing evaluation and
navigation, emphasize persona effect to improve physical cues and language, and provide peer model, motivational
comments, and facial expressions to enrich social interactions.

Keywords: e-Learning courseware, pedagogical agent
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A Development of Designing Environments of Settling Interactive Whiteboards

in All Classrooms with Wii Remotes and Free Softwares

BEP PR
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Abstract: n Taiwan MOE's Whitepaper for ICT in K-12 Education, one of the way to implement the information and
computer education is to settle interactive whiteboards (IWBs) in specialized classrooms. However, the high costs make
schools hard to purchase real IWBs, not to mention the vision of settling IWBs in all classrooms. In this study, it is
possible to use a wii remote, a bluetooth receiver, an infrared rays pen, and the original technology equipments, such as
a computer and a projector to develop a low prices virtual interactive whiteboard (VIWB) with free softwares. It is
showed that virtual interactive whiteboards can enhance the students’ motivation of learning. Besides, having a
complete online materials database can support the application of VIWB and will be helpful to increase the varieties of
learning content. As the result, spending few budgets, it is practicable to develop a VIWB in all classrooms with free
softwares.

Keywords: free software, virtual interactive whiteboard, wii remote
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Abstract: Based on the goal of the science education and the pedagogical characteristic of the informal education, this
article put forward a pedagogical framework for the informal learning of science through websites. The goal and
sub-goals of the science education are outlined, and a set of design principles is proposed which includes attraction,
individualization, self-organization, communication, situated learning, participation, and reflection. The feature design
of the websites is then discussed in detail.

Keyword: science education, informal learning, website, pedagogical design framework
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The Effects of Cooperative-computer-mindmapping Composition Program on Writing
Achievement and Writing Attitude for Fourth-Grade Students
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Abstract: The purpose of this study was to investigate the effectiveness of cooperative web-based mind mapping
technique on primary school pupils’ composition learning both on learning attitude and achievement. Sample objects
were selected from a grade 4 class of 31 pupils in a primary school in Tainan. After four time training and evaluation, it
showed that the posttest score was significant better than the pretest score both on learning attitude and achievement.
So the mind mapping technique can be used for primary school composition teaching to improve students’ learning
attitude and achievement.

Keywords: mind mapping, computer assistant instruction, cooperative learning, composition achievement
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Enhancing Problem-solving Ability with High Level Web-based Six-Thinking-Hats Training
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Abstract : The purpose of this study was to develop a web-based high level thinking training platform for instructing
Six-Thinking-Hats course to upgrade problem solving attitude and ability of technical vocational high school students.
It can be used as a tool for training high school students to enhance thinking ability. An interactive area on the platform
was designed for multidisciplinary topics discussion. Any student can select one of six-hats thinking type to follow its
guide and advance his/her thinking depth. A nonequivalent quasi-experimental research was used to test the
effectiveness of Six-Thinking-Hats training course. The results showed that the purposed training course can improve
students’ problem solving attitude and ability significantly after evaluating their improvement with purposed
measurement tables.

Keywords: web-based platform, high level thinking, Six-Thinking-Hats, problem solving attitude
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Effectiveness of Computer Simulation Software Assisted Instruction on Single-Chip Lab
Teaching in Comprehensive Senior High School
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Abstract: The purpose of this study is to investigate the effects of applying the computer simulation software on the
teaching performance of the “Single-Chip Laboratory” for the information technology program in general senior high
schools. The pretest and posttest were adopted in this quasi-experimental research. The research samples of this study
included twenty-six students enrolled in the Second Year Class (Grade 11) of the Information Technology Program at
National Guansi Senior High School. Each of the experimental and control group was composed of thirteen members,
with the conduction of the thirty-two-hour teaching for an eight-week period. During the course of the experiment, the
control group adopted the traditional bench teaching method, while the experiment group applied the computer
simulation software in combination with the traditional laboratory bench teaching method. The posttest and laboratory
evaluations were conducted separately upon completion of the teaching for assessing the learning performance. The
results showed that experimental group was better than controlled group significantly both on skill achievement and
operation speed. But there was no significant difference on cognitive learning between these two groups.

Keywords: Single-Chip Laboratory Course, Learning Achievement, Computer Simulation Software, Experimental

Research
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An Initial Investigation of Using Computer Animation to Assist Puppetry
Learning — Using Hand Puppet Show as an Example
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Abstract: In this work, we aim to use the aid of computer software technologies to preserve this cultural heritage and
create innovative ways of performance for traditional Chinese glove puppet show. According to the principle of
psychomotor skill learning, we analyze the characteristics of hand puppet manipulation and analyze the ideal functions
that a computer-aided puppetry teaching software should have. We further propose a procedural animation system that
allows users to create hand puppet show animations with high-level inputs. We hope that, with the help of this system,

the entry barrier for learning this performing art can be reduced and computer-based hand puppet show can be widely
used to enhance learning effect.

Keywords: Hand Puppet Show, Puppet Education, Computer Animation, Procedural Animation
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Abstract: Well-developed learning management systems support and promote e-learning effectively. Based on
literature review, learner analysis and the SWOTS analysis of the e-Campus, this study aims to design a system called
MyKB consisting of extended modules for the e-Campus system to promote the learning effectiveness of college students.
The designed modules are the distribution function of the e-Campus for MyKB, learning blog and knowledge database
area for the learners. The authors expect the system functions meet individual learners’ needs and facilitate effective
learning by keeping portfolios and encouraging self-reflection
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A Study and Implementation of Constructing Digital Game-Based Learning Platform —

Using Dynamic Specifications of Contents
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Abstract: Many previous studies investigate that merge the content of learning and the digital games can enhance the
motivation of learners. But developing digital learning games is of high information technology, it has to spend lots
costs of time and professionals. Most existed game-based learning systems can not be modified, so instructors can not
conveniently modified or specified the contents of learning games based on the demand of course units. So we study and
construct a platform to let instructors can dynamically specify and generate learning games on the goal of course units.
In the platform, we combine the characteristics of adventure games and role-playing games, and design the feedback
style and the game playing mechanism. So instructors can easily arrange learning games into the activities of courses
for learners, learners can happily flow in the learning through playing game.

Keywords: digital game-based learning, motivation theory, adventure games and role-playing games
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Abstract: This study by Dr. Alessandro Valli in 2004, as defined by the interaction of natural (Natural Interaction)
concept to explore the use of physical body language and virtual interactive experience with the use of teaching
experience in the investigation, according Visibility and Mapping’s principle, we combine web-cam, projection
equipment and gestures system to make it “simple gestures virtual keyboard” (veferred to as SGVK), SGVK the main
purpose of which is the coming to power as speaker of the page briefing tools, through a simple wave action so let
briefing system to flip the action, but also enrich the speaker’s body language on stage. For the two experimental results,
the sensitivity of the fix, the majority of an average of 66% users of this system operational flexibility can be felt in my
study system study does not spend too much time, the future will look forward to the uncertainty of system functionality
and interface design to make improvements in order to make the system ore friendly.

Keywords: human computer interaction, natural interaction, hand vision move detection
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INTRODUCTION

» supports multiple users
interacting with a
single system.

» Examples of such
systems include the
“Magic Table” and the
“RoomPlaner”
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Ri(X, y) = (M-1)/M*Re.1(X, y) + LIM*I(x, y) )
M(x, y) = if It-1(x, y) — It(X, y) <=0, than M=1 >

if 1t-1(x, y) — It(x, y) <=0, than M=500 (3)

883



GCCCE2009

B %4 % {5 Framedp it ek & B %5 ‘g isthresholdis sh- ~ & 8 1%

*E Y A E g de BT > Z @ * B £ B (Imgae Difference)+t m’ 8 3V E s @ Frame
iz B¢ 9(R,G,B) BH-p » Frame en(Rt-1, Gt-1,Bt-1) » BF L B E Do 4rv 38 10 237
TP EEIMGEFOR o AoB 4 N 8T Aad et s > P E (Threshold) sk
T ;E'?»? EEx - AE ot Ee s ngitg o H Ig\‘% B lé-é,ﬁ‘pfmv— Lo b s
T AT R o

# * Wellner’s thresholding method > Running Average(Stafford-Fraser & Robinson, 1996) -
Gg - EEE kY B £ B 1 %4 B ko 1945 Hardenberg :t(Hardenberg &
Bérard, 2001) > Az 258 2 e M i@~ o] » 12 R B GAe B W B enifck EenR R IS 3 -
YeAp A EE R E 0 MESL L ApFE M ERB00 o258 30 R B E N 22 BHA
e 8 ik i 2 KlCR ﬁrﬂx%\S °

33 PEAEELAN

v v v

FiE iR i e
(57 7+ ZRHR) (3= ¥ ) B SR
L J 7y
i R CEHCSUQ #5)
Bl 56 7 % 7% H-H W57 15 F R S

AR RN F A T L EFR JF“" o BB R - =k SUPRRGE V25
RS FEXE ST R SRS R R T E R R E
HR AT RF G T B R0 B R PSR TGRS 0 SR - B LR R
% > 31 P ¥ 935 CSUQ(Computer System Usability Questionnaire) sz s 12 # & & & sudr i » 4o
6o AFTFRE LR 43+ §§x@_§ﬂ; Bk ht EMEE > £ 4 33 4o wopld
56%4@:75 21 &> f:;;]%s@g«gg 12 %

LA B S —*Fffi v npuﬁ/?ué Hf - R F Lk kARG AR PEATR Y g
ylﬁﬁﬁﬁiﬁf RABREREY &) ~m7%£ﬁnw%’§¥WEé{F@%%%’
DE A 5 SR ATRNA o SRS B Y BRSO 6D AN AATEEE P E)NT 9
BATEE L B RE 0 AeB e 8 o 0 & § Bk %f?&}ég_l.g B E 57 0P gy
Bk Seendf i 58 AEon k enif JIE L &4y

G (7 ALY kP M40 [ hiEdh o ek 20 0 R %‘ﬁﬁi%iﬁﬁﬁ’%
T EEBR Y e PRE S LT o Wl T e § R A g

884



GCCCE2009

Bl§.9 @ ¥ rravg @ % f TI9% & pr i & 1.5 L
E 6 AMAPER > AT F R SR {.f A i
W§AF Y F' 5T #fr’ﬁ*@fb]’b ’ /T}'Uﬂb PP
T oa e dTE AT 0 blde s 2B A iE‘Ji'J“ L
*zmﬁﬁ’sﬁ‘}iﬁ@éﬁ y BREEZNFEFLE o

X (ﬁ%
e
g;
=
)
&
3
3
PN

b‘\& &ﬁ%%ﬁjé {EFIREREAE
? . e
400
hi¢
350 i

22 23 4 . 8 y 10 1l IVZ' 13 14 58
F':ﬁgg A B ¢ D E F G H I K L
A%
Bl 5.8 = IR & 2t % B9 % = T iAHpE A st

e R Lo T 5T (GFRES I FH6F )

5 TS 2+ 3F (FEE%% 3% 3F )

N T 1 : 3 T2F A e 1T £+ T3F(5f

2 W HP L L L L TEEFINFTE )

1~~~ﬁn—nﬁn _ﬂ”_ 4% T 10F ~L»t5F ~E%TOF

° | (FFai% 1 3% 21 )o

2122 3 4 5 6 7 8 9 A0 1 12 15 ¥

P a
Bl 510 =42 F S DR 5 St g % ¥ 2 EiRR e 5 I T Ax
Blig10 ¢ A7 Xt 2 F 5P ERI > A Y dhi 2 51 5 gk at ;";%\h’ﬂ'
st d BP T L E AR dz ¥AISA L AL F S mcr_.% jzrgé‘rml i’],@,\ﬁ;:«‘l’ls 3 A I’,g

W AT AT apaﬁg‘?ﬂ A ASATIE R OpER o SRRV LT R Jr%‘;f;isufﬂa,,s
B2 ae o ZFERFE LS ’};E%“&;Wrﬂ%‘?” HER AN S B’F FE B ﬁ?%ﬁzﬁ eI S
e RTR A 5 w?t*{‘“ Poid £ JE ] SLedf 172 50 0 R mEE R R R
P AR ANS KNERTIFHEPE dAEY T LF AT - R A kS
Bivdekenff 242K > F AT R4 I8 frhi 4L 12 %}fﬁu/#&ﬁ*“l 2E(3
AT S RAEARA B R GEREE TR ETIEH2Z 5% Fla Ak “f‘uﬁﬁ“é'ff* B v
Kok i S R BEL o bl - B p RAMIE AL AT R FR
q*ﬁf@%zféﬂ'l T EE M BANART 4 %?*@wm@’ﬁﬂiﬂ WS AREA o Aol Bk
WAL A srfg it e AT 12 R 4 S SenfB 2 B » R % F TI0EG0 @2 ST & % & L
b BeFafrd o FUMRNRE > BRILRR{-EZi iR % TA 2 00 B Hiy Bl i 8~ & Bl
10 vv o v F IS B {8 DB Bk StenfE R 25 fTes e

4. i

AR TR SRR SR 0 A g E A Eﬂa%ﬁ#’ﬁ‘:’"ix%* e R F &R
Pt - R Bk AN RBECEHFE AFHY LA REETF R %Y SGVK?

885



GCCCE2009

TEALF R AFE RPN AR FRZZIRIER G A RDR R M
L”‘Fvg’i 'aFﬁ:%ﬂif“w,:,c,__ml%\@_o
hoj BT U Y BB TG h R B BPR Y Fuf R A A
e R e A 4c5¢1i%%"aézéﬁ chiz R B L4 #?;#J‘s‘pf% » BB ETE ]
FEAE LN b ARG - L R FERIRE V- 26 AR X RAT
P 2% i Web-Cam f2EF B¢ FIL 32— » &£ ﬁnngg,\@g_;%ac €7 2 4p
Foigs F A KRB FTAZ G- 8o
L £ %ﬂ&fg”d#ﬁ,\,“’***n 314 r@; A2ER 4 2 B R TehE i K2R R
F‘ EApEenFt w o ﬂ‘Fj EHE F;?fﬁﬁx? mﬁsb(" ST — E) by A RT L4
% g jﬁ/mrﬁ B BRAE G 0 ﬂbiﬁ’ B blde o e A~ F RAeHOL BRanr i o
ART R AR N - REAEE R P - B ERF TR R v AR ﬂﬁjﬁh
RS R BRGER TG A L AR Y FE Y AP PR REE LAY
AR AR E hR B A AT UF AR R ARl Pzl TR
L S S Rl & SR SRR S PR Rt R S R
EABTAI P DAY HiT o B REF IR e o
Ak A% Java ¢ e Robot Rdr Al B FURBRILE A G SRR A KL 91
7R AR 2 F B AT E S rssbi' T ARG Rk ThE A kg ehek A
SURIE A= M sh R %l SRS I N A - SL ] ESE
AT - PR GRY E £ ”j—%*‘iﬁ}t@” Bl - EUF BB GE  X (D
‘gﬁ;iﬁt‘ | BERR B pE 2!—\ = E R TR AN S u,ljx?’iéﬁ Lﬁéﬁﬁ%"‘ MR Ak Kien
P kR R B P R LR i i e A e AR B2 Bfr;‘fﬁq ,
g - ﬁb%m RFF S LAFT EF PR FEE R L S Tk hk
*?—’ﬂkgle F R PR R AR R ﬁr%ﬁ%ﬁ&i‘@ﬂ/zrﬂ mpRALGE ILUJ:Jé;-
L I R )@9* FILH| 2~ o

R

*E T RCE B € AR § 34 & %04 INSCO7-2631-5-024 -002 + NSC97-2628-5-024-001-M Y3,

342
R 2(2005) c MARK F A P¥SEN B E 2 PP EY o P A A FRR Y PP THRL
e oo

Costanzo, C., lannizzotto, G., & Rosa, F. L. (2003). Virtualboard: Real-time visual gesture
recognition for natural human-computer interaction.

Hardenberg, C. v., & Bérard, F. (2001). Bare-hand human-computer interaction.

Hortner, H., Maresch, P., Praxmarer, R., & Naglhofer, C. (2004). Libro Vision: Gesture-Controlled
Virtual Book. LECTURE NOTES IN COMPUTER SCIENCE., 258-263.

Moggridge, B. (2006). Designing interactions: The MIT Press.

Pavlovic, V., Sharma, R., & Huang, T. (1997). Visual interpretation of hand gestures for
human-computerinteraction: a review. IEEE Transactions on Pattern Analysis and Machine
Intelligence, 19(7), 677-695.

Preece, J., Rogers, Y., & Sharp, H. (2001). Beyond Interaction Design: Beyond Human-Computer
Interaction: John Wiley & Sons, Inc. New York, NY, USA.

Stafford-Fraser, Q., & Robinson, P. (1996). Brightboard: A video-augmented environment.

886



GCCCE2009

FF RS ? % KRB R R R R

Can Children Understand What It Means? Examining the Appropriateness of Icon Metaphor

é? B B *
Mo o J0T g8 KT 4 AL
Bz o? By A 8% 0K & B>
[#2&]) ~=% d4m&wﬁ%ﬁiﬁﬁ@m%%ﬁﬁﬁﬁ%ﬁﬁ#ﬁiﬁﬁ@m’iu&
B RPFEG63EF L3I 6KL TR 2 S RKEMN102 B4R o £ ¥ 40
BpYRES £~ﬂ~§1@%ﬁﬂﬁﬂ\%%%ﬁﬁﬂﬁﬁw’uﬂ1%¢ﬁiﬁﬁﬁm
—1@@%ﬁq}w»¥é%ﬂﬁ-ﬁ*&n%wkﬁ#@ﬂ ) g 5«}»Epr§49ﬂfo
?J;%)’fiﬁd% ;’ﬂ#’d—%},’?\gﬁ-ﬁ m;mﬁ* iq “.K *'L?’]Fﬁ’f"?z\’ipl’ ;ﬂ%,‘ Kk os ¥ /{u J\ci‘ ,J.% }\IFL "5&
RES/ LR RS Bl PR A R s =Y E A

[Matie]  » oo fl ~ Sodlens” ~ B ek~ BIER

Abstract: In this study, the authors examined literature focusing on children’s cognitive processing mechanisms and
generalized icon design principles for children’s software. This study evaluated 192 icons, derived from 63 software
designed for children aged 3 to 6, based on the proposed design principles. Icons meet most, average, or least of design
principles were selected for further testing. Twelve children were tested and interviewed to uncover their understanding
of the selected icons. We found that children understood the functions of the icons most for icons that were evaluated as
meeting most of the design principles. Findings indicate that icon designers should take more considerations of young
children’s cognitive processing mechanisms for them to understand what the icon means.

Keywords: children’s software, icon design, icon metaphor, software design
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Abstract: Taiwan had impelled e-Learning for many years, along with the information
science and technology progress, as well as the learner studies type change, the Web2.0
application is accelerating to promote the e-Learning state change. Web2.0 emphasized
the participant may in the environment which can share, coordination, altogether
create ideas and contribute resources. Second Life is the 3D platform of the Web2.0 concept. In domestic
regarding Second Life on the e-Learning design, the application still at starts the stage, in this virtual environment, how
to establish a project base of the suit immersion type and the cooperation is this research institute must
discuss.Therefore the researchers take the graduation topic curriculum as an example, will establish innovation
learning environment in Second Life, we will discuss it to establish the method and the benefit, and give the suggestions.
Keywords: Second Life, web2.0, e-Learning, collaboration learning
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The study of different self-regulated degrees learner’s learning behavior pattern in the
WebQuest activity
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Abstract: The way of learning has been more multi-dimensional due to the blooming Internet. WebQuest takes the huge
internet resources as the teaching material which urge the learner to learn on own initiative. Furthermore, WebQuest
help learners promote their critique ponder ability by inducting, analyzing and applying materials. This study using the
sequential analysis method to explain the different self-regulated degrees student of experimental group and control
group, six behavior target reciprocity; The experimental result showed, learner of the high self-regulated degree under
the learning system assistance, has better performance of the self-regulated behavior; However, with the system
assistance, the low self-regulated degree learners enhance their learning aspiration so that they will continue their
learning behavior.

Keywords: WebQuest, self-regulated learning, self-regulated behavior
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Abstract: Sixty elementary schools distributed in Taipei City were selected carefully to construct a wireless weather
sensor network, named Taipei Weather Inquiry-Based Learning Network (TWIN), in the period of 2005 and 2006. Each
selected elementary school was equipped with a wireless weather sensor station, which can collect weather data, such
as dew point, wind chill temperature, temperature-humidity-wide index etc. A series weather inquiry-based learning
tournaments were held to encourage and engage the students to use the TWIN resources since 2006. Until now, there
have been 171 teams which include 447 students participated in the tournaments. The tournaments results indicated
that 5™ grad students performed better than the others. The authors also found that the data processing quantity was not
the major factor that affected the students gained the rewards or not. The students who gained the rewards they used
more pictures, tables, and data sources to analyze and verify their hypothesis and conclusion and made the description
of all the inquiry stages completely in the worksheets.

Keywords: inquiry-based learning, educational technology system architecture, wireless weather sensor network
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Abstract: Mashup is a new web application developing technology based on basic technologies like Web Services,
metadata specification and so on. While using mashup, data, resources, and APIs from different sites or applications
can be mixed and integrated to build new business flow to meet new user needs. This paper introduced the conception,
principles, system infrastructure of mashups, and prevalent mashup developing platforms. Also, an example was
introduced in the paper to demonstrate how to design, develop, evaluate and publish a mashup, and a future forecasting
of its application in online educational systems was given in the end of the paper.

Keywords: Mashup, Web Services, Yahoo Pipes, Online Educational Applications
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Implement a Synchronous Distance Learning Environment at an Elementary School
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Abstract: The result that most distance education researchers and promotion programs aimed at students of senior high
school and higher education ignores the needs for distance education at elementary schools. The research scrutinized
the process of constructing a distance education classroom at an elementary school and presented the possibilities and
important notices of implementing synchronous distance learning environment at an elementary school. This research
initially suggested that a distance education classroom should be equipped with two video cameras and dual monitor
screens, and meanwhile, teacher on-job training programs and student training programs are essential. The future
researches would focus on the acceptability and satisfaction of students in a distance education classroom and make a
successful example and foundations for implementing distance learning education program at elementary schools.
Keywords: distance education, distance learning, distance education classroom
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The Design and the Formative Evaluation of a Meta-cognitive Tool for Online Inquiry
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Abstract: Online inquiry learning is popular nowadays. Though students can reach a lot of information, many of them
have difficulties to analyze and integrate information they navigate on the web. Thus learning through the web often
causes the problems of lacking efficiency and learning effects. Some scholars propose that meta-cognition is important
during the process of on line inquiry learning, because the ability of meta-cognition is helpful to analysis, integration
and application of information. This study develops an Online Inquiry Meta-cognition Scaffolding (OIMS) module
which can scaffold learners to work on the information analysis and integration process while they are doing on line
inquiry learning. In order to evaluate the scaffolding quality and effectiveness, the formative evaluation is administrated
in this research.

Keywords: Online inquiry learning, Meta-cognition
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Blog-Based Learning System: A Tool for Creating Interactive Learning Portfolio
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Abstract: Most blog applications in educational setting were usually adopted as a forum or information sharing for a
course. However, some important features of blogs are not implemented for learning, such as personal publication,
personal knowledge accumulation and evolution, and harnessing of collective intelligence. This study attempts to
design a blog-based learning system (BBLS) that is structured by three dimensions, the courses, students, and teachers.
The learning achievement, homework, learning resources, and learning portfolios can be shared by referring the
connected blogs of all classmates. The information and learning resources sent by teachers can also be accessed.
Teachers then can observe the process of students’ knowledge evolution and help them by discussion. The BBLS
integrated all knowledge that was generated, accumulated and evolved during the process of each course for a period
of course time, so that a blog can be a learning portfolio with rich and detailed achievement. This article will present
the design concept, system functionalities, and their performance evaluation in detail.

Keywords: Blog, Knowledge tool, Knowledge evolution, Portfolio
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The Practical Strategy and Analysis of
Adopting Distance Learning Environment in Higher Education
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Abstract: Because of the popularity of the Internet applications, distance learning has been promoted as a new learning
style. Electronic learning platform can provide a ubiquitous teaching service synchronously or asynchronously. This
study concentrates on the adopting strategy of asynchronous distance learning especially for higher education. In this
paper, the teaching environment is in the department of information management at CYCU. The evaluation target is the
participation degree of the involved students about their discussion and interaction on the e-learning platform. The
experimental curriculums gradually combine the advantages of instruction and the flexibility of asynchronous distance
learning. The purpose of this paper is to investigate a suitable adopting method for higher education to transfer from
the traditional instruction to asynchronous distance learning and take advantage of ubiquitous learning style.
Keywords: asynchronous distance learning, active mode, adopting strategy, electronic learning, higher education
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