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Preface

Established in 1989, the International Conferent€omputers in Education (ICCE)
is an annual international conference organizedthi®y Asia-Pacific Society for
Computers in Education, and has become a majorevimuscholars and researchers
in the Asia-Pacific region to showcase their warlcomputers in education. The aim
behind organizing these workshops is to bring togietesearchers of various interests
to present, discuss and explore the state of agplpformation technology in various
aspects of learning. The volume contains the supghary proceedings of the 19th
International  Conference on  Computers in  EducatiofiCCE2011;
http://www.nectec.or.th/icce2011/), held from Novmn 27th through December 2nd,
2011 in ChiangMai, Thailand.

This year, we accepted ten workshop proposals thithgoal of exploring focused
issues across various themes. Each proposal ie gireseedings was peer-reviewed
by international reviewers in their respective areaensure the highest quality work.
We believe that the workshops provide a valuabteueeor researchers to share their
work and have the opportunity to collaborate wiitkeininded individuals. The
workshop papers spanning various topics will celyastimulate more interesting
research in respective areas in Asia-Pacific cemtiVe hope that readers will find
the ideas and lessons presented in the proceedilegant to their research.

Finally, we would like to thank the Executive Contiee of the Asia-Pacific Society
for Computers in Education and the ICCE 2011 Prog@o-Chairs for entrusting us
with the important task of chairing the workshopognam, thus giving us an
opportunity to grow through valuable academic lesyrexperiences.
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Technology Enhanced Language
Learning
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Preface

The aim of this workshop is to provide a forum where international participants can
share knowledge on the technology enhanced language learning (TELL). With the
integration of pedagogy theories and careful design, TELL has the capability of
providing learners with favorable conditions for language learning, such as
independent and targeted skill practice, immediate corrective feedback, portability,
social interactivity, context sensitivity, connectivity, individuality, and immediacy. As
various kinds of exploration and implications have been emerging, more efforts
should be devoted to make further understanding about the reasonable integration of
language learning theories and latest technology development. We have accepted 7
papers covering a variety issues related to TELL. The two-hour workshop will
provide a forum where international participants can share knowledge, experiences
and concerns on related issues in TELL, understand new era trends and strategies, as

well as explore directions for future research collaborations.

Organizers
Tzu-Chien Liu, National Central University, Taiwan

Yu-Ju Lan, National Taiwan Normal University, Taiwan



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

The Developments of EFL Vocabulary Sizes of
High School Students in Taiwan

Hong-Fa Ho
National Taiwan Normal University, Taipei, Taiwan, R.O.C.
jackho@ntnu.edu.tw

Abstract: EFL students tend to have a common problem of insufficient vocabulary. Some studies
argued that English vocabulary was one of the most difficult areas in terms of learning English. The
participants (N=1938) were asked to take the English vocabulary tests in spelling, reading, and
listening. After the tests, vocabulary Quotient (VQ) was used to estimate the actual size of English
vocabulary of the participants. The findings of this study were generalized as the following: (1) the
growing rate of English vocabulary in spelling was about 1197 words per year, the growing rate of
English vocabulary in reading was about 1443 words per year, and the growing rate of English
vocabulary in listening was about 1402 words per year, (2) the growth of vocabulary size in spelling
was the least, and (3) the growth of vocabulary size in reading was the greatest. Results of this study
suggested that English learners did not tend to equally develop their vocabulary sizes in the areas of
spelling, reading, and listening.

Keywords: EFL, vocabulary size, vocabulary quotient

1. Introduction

The importance of having proficient English ability has been emphasized nowadays. Based
on Johnson’s statement, there were about one billion people learning English in the world,
and English has become a first or an official language in most countries [3]. In addition,
English is considered as students’ priority to learn a foreign language in the world [13].

Reading ability has an impact on learning ability. There was a reciprocal causation between
students’ individual cognition and their reading ability. Students’ reading abilities was
associated with their learning abilities [23]. This is the well-known Matthew’s effects in
reading.

If one wanted to learn English well, it would be necessary to acquire sufficient English
vocabulary. The more sufficient English vocabulary one had, the more proficient one’s
English ability would be [1]. Most college students were required to read different kinds of
English documents, such as online information and textbooks. Therefore, acquiring
sufficient vocabulary was an important element of building English ability.

Several assessments were used to measure English learners’ vocabulary size, such as the
Eurocentres Vocabulary Size Test [16, 17], and the Vocabulary Levels Test [19, 20]. Meara
proposed the concept of V-Size, and the computer software was developed to test English
learners’ vocabulary ability [15]. When the software e-rater was measuring English
learners’ writing ability, their vocabulary size was measured as well [1, 5]. It was noticed
that the English vocabulary tests were mostly focused on spelling, recognition, and usage in
previous studies. For instance, Yes/No question was used to test whether the participants
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could recognize the word [2, 6, 11, 18]. However, since the guess rate was 50%, Yes/No
question was not considered as a perfect measurement. Meara and Buxton presented another
way of assessment: the method of multi-choice [16]; however, no study had yet included the
test of listening to measure the vocabulary acquisition of English learners. Therefore, when
Ho and Lin proposed the concept of Chinese character quotient [9], they included the test of
listening as one of the evaluation methods.

In terms of reading, it was indicated that reading was one of the important methods of
knowledge acquisition. A total of one million words was found in Brown corpus [21], and
200 million words in Collins Cobuild corpus were analyzed. If the number of learned
vocabulary was about 1000 words, the text coverage would be 72%. Therefore, the context
was commanded about 72%. If the number of learned vocabulary was 15851 words, the text
coverage would be commanded more than 97.8% [8, 14]. Therefore, the vocabulary size
really had a great impact on one’s reading ability.

Listening comprehension was playing an important role in a conversational context [22].
The unique characteristic of a dialogue had an effect on listening comprehension, that is, the
features of pronunciation-reduced [7, 12]. The word would not be recognized when
different pronunciations were presented at the same time [4]. Therefore, listeners would
need to have strong listening abilities in order to recognize the spoken word.

Ho and Huong proposed the vocabulary quotient (VQ) as a KPI (Key Performance
Indicator) of EFL teaching and learning [10]. VO was a quantitative indicator for the
acquisition of English vocabulary in multiple aspects, including spelling, visual recognition,
and audio recognition. Based on VQ, one’s vocabulary sizes could be estimated.

The purpose of this study was to investigate the developments of English vocabulary sizes
of junior and senior high school students in Taiwan. This study used VQ and its computer
software tool to assess vocabulary sizes from the aspects of spelling, reading, and listening.

Three research questions are directing this study:

R1: How do EFL high school students’ vocabulary sizes grow in multiple aspects?

R2: Which vocabulary size of spelling, reading, and listening do students grow the least?
R3: Which vocabulary size of spelling, reading, and listening do students grow the most?

The hypotheses of this study are:

Hi: The growths of EFL high school students’ vocabulary sizes in multiple aspects are
greater than 4800 words.

Hz: The growth of vocabulary size of spelling is the least.

Hs: The growth of vocabulary size of reading is the most.

2. Method
2.1 Participants

The participants in this study were selected from the contestants of the National Spelling
Competition in 2010 (N=1938). 1156 elite students came from 169 junior high schools, and
782 elite students came from 107 senior high schools. Table 1 showed the composition of
the participants. From each school, ten or less students with good English ability were
recommended by the English teachers to participant in the spelling competition. The
prerequisite for selection was: junior high school students had to complete at least three
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years of mandatory English classes. Senior high school students had to complete at least five
years of mandatory English classes. All the contestants had no known hearing problems, and
had normal or corrected-to-normal vision.

Table 1: Participants of two groups (N=1938)
Grade Grade 7th~9th  Grade 10th~12th
n 1156 782

2.2 Material

The Ministry of Education in Taiwan had recommended a vocabulary list of 2200 words for
junior high school students. Basically, all the junior high school English textbooks were
edited according to this vocabulary list. Thus, this vocabulary list was used as the lexicon to
test the junior high school students. According to the College Entrance Examination Center
in Taiwan, 7000 English words were recommended for senior high school students to
acquire. Between the vocabulary list of 2200 words and the vocabulary list of 7000, there
were 4800 words in difference. These 4800 new words were used as the lexicon to test the
senior high school students in the competition.

2.3 Tools

The software of the English vocabulary test based on V'Q was used to test the participants.
Table 2 presents three test models of English Vocabulary Test software [10]. Symbols were
defined as the following: E, was the target English vocabulary. E,, E, and E. were
non-target English vocabulary, and x &=y #z #t. C,(E;) was the corresponding Chinese
meaning of E,. V(E,;) was the English pronunciation of E,. Len(E,) is the length of E,, that is,
the number of letters used to spell a target English word.

The aim of these test models was to explore the vocabulary acquisition of EFL learners from
multiple aspects. The purpose of the spelling test was to find out if the examinee could
correctly spell the English vocabulary when the pronunciation was given. The reading test
was to test whether the examinee could understand the meaning of the target English
vocabulary or not. The listening test was to examine the examinee’s listening ability and
comprehension of the target English vocabulary.

Table 2: The test models of English vocabulary test

Test Model | Description

Spelling test | Given C,(E)), Len(E;), and V(E)).

Examinee is asked to key-in E;.

Reading test | Given E; and the choices of C,(E;), C,, C, and C; in random sequence. C,(E;)
was the target choice, and C,, C, and C, were the wrong choices.

Examinee was asked to choose the target choice.

Listening Given V(E;) and the choices of C,(E;), C,;, C. and C, in random sequence.
test C,(E;) was the best choice which matched the given V(E)). C,, C, and C; were
the wrong choices.

Examinee was asked to choose the target choice.

The Statistical Package for the Social Science (SPSS) v.18 for Microsoft Windows was used
to provide descriptive statistics and the distributions of scores. For research question 1, 2,
and 3, descriptive statistics were utilized to provide mean scores and standard deviations of
three tests for both samples.
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2.4 Design

This study was a normative survey. The researcher was interested to investigate the current
phenomena of English vocabulary acquisition among elite Taiwanese junior and senior high
school students. VQ would be used to estimate the size of English vocabulary of the
participants.

2.5 Procedure

The experiment was embedded in the National Spelling Competition in 2010. Three
different types of English vocabulary tests were used to evaluate the participants. Every test
had 100 questions and was worth 100 points. Before the tests, participants had already
known how to use the software. Spelling test had to be finished in 20 minutes, while the
reading and the listening test had to be finished in 10 minutes, respectively. After the test,
the scores of English vocabulary tests would be collected by computers.

3. Results

Fig. 1 presented the histograms of scores of three English vocabulary tests for all senior high
participants. Fig. 2 illustrated the test results of all junior high participants. The horizontal
axis was the scores of the tests and the vertical axis was the number of participants.
Distribution curves were also illustrated in Fig. 1 and 2. Results showed that the distribution
of scores of spelling, reading and listening tests were all negative skewed.
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Table 3 presented the means of the two groups, their standard deviations, and the scores of
spelling, reading, and listening. It was found that the standard deviations of spelling were
the greatest among the three tests, and that the means of spelling were the smallest among
the three tests. From the viewpoint of the mean scores, the sequence of hard-level was
spelling, listening, and reading. These outcomes appeared both in the group of junior high
school students and senior high school students.

Table 3: Descriptive statistics for the all participants (N=1938)

Spelling Reading Listening
Group n M SD M SD M SD
Grade7th~9th 1156 71.84 25.99 92.51 10.64 90.89 11.90
Gradel0th~12th 782 60.41 25.82 84.81 13.48 81.57 15.17

Based on data in Table 3 and the method of estimating vocabulary sizes proposed by Ho and
Huong [10], the estimated vocabulary sizes were calculated in Table 4 for both groups. Note
that estimated vocabulary sizes of spelling, reading, and listening were all different. Senior
high school students and junior high school students also differed in the areas of spelling,
reading, and listening.

The difference of the means showed the growth of average vocabulary size between senior
high students and junior high students. These results were for research questions 1, 2 and 3.
The growth of vocabulary size of spelling between junior and senior high school students
was 3591 words. The growth of vocabulary size of reading between two groups of the
participants was 4328 words. The growth of vocabulary size of listening between the two
groups was 4206 words. Thus, H; was not supported. H, and H; were supported.

Table 4: Estimated vocabulary sizes for the all participants (N=1938)

Spellin Reading Listenin
n min | max M min max M min | max M
Grade7th~9th 1156 2212200 | 1509 | 418 | 2200 | 1943 | 682 | 2200 | 1909
Gradel0th~12th 782 | 2248 | 7000 | 5100 | 3496 | 7000 | 6271 | 3112 | 7000 | 6115
Difference of M 3591 4328 4206

Figure 3 presented the minimum, the maximum, and the mean of vocabulary sizes of three
tests for each group of the participants. It was found that some participants performed better
in reading and listening, but not in spelling. The range between the maximum and the
minimum was large in every aspect of each group of the participants.
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4. Discussion

Based on data in Table 4, the growth of vocabulary size of spelling was 3591 words. The
growth of vocabulary size of reading was 4328 words. The growth of vocabulary size of
listening was 4206 words. The growing rate of spelling was about 1197 words/year. The
growing rate of reading was about 1443 words/year. The growing rate of listening was about
1402 words/year. They were far from the native speakers. The growths of EFL high school
students’ vocabulary sizes in multiple aspects were not found to be greater than 4800 words.
Thus, H; was not supported. The growth of vocabulary size of spelling was found to be the
least. H, was supported. The growth of vocabulary size of reading was the greatest. H; was
supported.

Based on Fig. 1, 2, and 3, there were many junior and senior high students who had low
vocabulary sizes. These students might have Matthew effects in reading [23]. Using VO
software tool, EFL teachers could find out if the students had low vocabulary sizes. After
identifying the problems, necessary teaching and learning could be carried out to solve
problems.

There were some limitations in this study. The number of participants was small, and only
three linguistic aspects of English vocabulary were investigated. Since the lexicons in this
study were set as 2200 words for junior high school students, and 7000 words for senior
high school students, the estimated vocabulary sizes were within these boundaries. If any
participants had the lexicon greater than 7000 words, this study would not be able to
measure the actual the size of the lexicon.

This study could have both theoretical and practical contributions. Vocabulary quotient
could become an effective indicator to estimate the actual vocabulary size of English
learners. As the research results had showed that English learners might not grow equally in
the areas of spelling, reading, and listening, English teachers might want to consider
offering more instructions for students to strengthen their weakness in spelling.
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Abstract: The purpose of this study was to examine the effects of multimedia instructional
strategies on foreign novices’ learning performance and cognitive load in learning Chinese
characters. Two types of multimedia strategies, including visual-cue (ViS) and voice-cue
(VoS), and two types of practice, including visual-cue (ViP) and voice-cue (VoP), were
employed in the experimental instruction. Participants were 109 foreign novices and were
randomly assigned to one of the four experimental groups. The results showed that the
VoS —VoP learners performed better than their counterparts in Chinese character stroke and
writing.

Keywords: Multimedia learning, Language learning, Instructional strategy

1. Introduction

In recent years, learning Chinese has become a pervasive need in the western societies.
Accordingly, research on learning Chinese for non-native novices has been focused by
researchers. With the increasing usage of information technology, the application of
multimedia technology in learning Chinese has been a trend. Due to the fact that Chinese
characters are the basic subjects for beginners, identifying Chinese characters and
comprehending the meanings of Chinese characters has become a critical and also the very
first learning task for foreign novices. However, each Chinese character just looks like a
picture for foreign learners and it is hard for them to memorize the strokes and meaning of a
Chinese character. According to the dual-coding theory [1], representing information, such
as Chinese characters, with visual and verbal codes can enhance leaning performance. In
light of these concerns, the purpose of this study was to examine the effects of type of
multimedia strategy on foreign novices’ learning of identifying Chinese characters and
comprehending the meanings of Chinese characters.

2 Literature Review
2.1 Learning Chinese Characters

Chinese characters were developed by drawing pictures of objects’ shape and form without
their sound [2], and were known as picture-shaped words. Unlike alphabetic language
system, Chinese characters have five main structures, including shape, radical, stokes,
sound and meaning [3], [4]. Therefore, there are two challenges for non-native learners to
learn Chinese characters, the first challenge is the complexity of the graphic configuration
of Chinese characters and the other is the lack of obvious sound-script correspondence [4].
Therefore, for novices, Chinese characters are considered one of the most challenging
languages to learn due to its graphical character nature [3]. Furthermore, Kuo and Hooper [2]
pointed that in traditional Chinese language teachers often ignored the unique visual and
verbal information of Chinese characters which always confuses non-native novices.
Moreover, there have been many studies conducted the impact of cognitive processing on
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character learning and there is evidence that providing visual cues for recall results in better
performance [3]. Thus, it was important for Chinese language teachers to employ suitable
teaching methods and learning strategies for non-native novices to learning Chinese
characters better.

According to Shen’s research [4], the most heavily used strategies are
orthographic-knowledge-based strategies which making use of the three aspects of radical
knowledge, including graphemics, semantics and phonetics. In this way, foreign learners
could use the three aspects of radical knowledge as cues to encode characters and transform
to their cognitive progresses. Taft and Chung [5] mentioned that emphasizing the radical
structure at the time when learners encountered firstly is the most effective way to link the
relationship of character and radicals. In addition, well-designed multimedia was suggested
to be beneficial to novices [6]. Therefore, in the very beginning of learning Chinese
language, multimedia has the potentiality to serve as a means of delivering the radical
information of Chinese characters and, at the same time, providing rich cues for novices to
link the relationship of character and radicals.

2.2 Multimedia Theory

The dual-coding theory referred to two parts of people’s mental structure and information
processing: verbal system and nonverbal system [1], [7]. The two systems construct verbal
and picture representations separately. Therefore, the individual did encode when receiving
information from sense organ with both of two systems. It was just like what Mayer and
Moreno [8] cited that receiving words and pictures at the same time had better effect and
encoded and store into long term memory more easily. Mayer and Moreno [9] mentioned
that Multimedia instructions enhanced learning with presenting words and pictures, since
multimedia attracted learners’ attention. Therefore, Multimedia instructions applied words,
pictures, sounds, videos, animations and so on to transmit contents to enhance the learning
effect [10]. Moreover, multimedia instructions provided learners with making meaningful
hyperlink to the contents. The principles which were offered by Meyer and Moreno [8] were:
multimedia principle, spatial contiguity principle, temporal contiguity principle, coherence
principle, modality principle, redundancy principle and personalization principle.

3 Methods

The participants were 81 Caucasian non-native novices who were new students of a
mandarin training center located in Taipei, Taiwan. The participants had studied Chinese for
less than two months. Two types of multimedia strategies were implemented in the
instructional presentation, including character-radical-highlighted strategy (CRH) and
character-stroke-sound strategy (CSS). Moreover, two types of multimedia strategies,
including visual-cue (ViC) and voice-cue (VoC), were implemented in the practice session.
Participants were randomly assigned to one of the four experimental groups.

An Internet-based e-learning course on learning “the Chinese character basics” was
implemented and delivered using a Moodle platform. The experimental instruction
consisted of three learning units, and each unit was designed for 2-hour self-paced learning.
The content knowledge of the experimental instruction included (a) the 18 Chinese
character strokes, (b) the formation of Chinese characters and (c) the 20 common Chinese
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character radicals with 160 corresponding Chinese characters consisting of the common
radicals.

3.1 The Chinese Characters Test

The purpose of the Chinese character test is a multiple-choice test consisting 25 questions
designed to assess the participants’ beginning behavior and prior knowledge of Chinese
characters. Each question was 1 point and total scores were 25 points. The test was
developed by the researchers and examined by the experts. The reliability coefficient were
Cronbach’s a = .878.

3.2 The Multimedia Chinese Characters Instruction

The multimedia Chinese characters instruction was developed by the researchers and
examined by the experts. According to the two types of multimedia strategies (ViS and VoS)
and two types of practice (ViP and VoP), the multimedia Chinese characters instruction was
divided to four groups. Participants were randomly assigned to four groups. Table 1 showed
the design of four groups:

Table 1: Introduction of multimedia instruction
Types of multimedia

Group strategies Types of practice Instructional features

. . . . Teaching components highlighted in red and exercise

! visual-cue (ViS) visual-cue (ViP) with components highlighted in red.
5 visual-cue (ViS) voice-cue (VoP) Teaching components highlighted in red and exercise

with components sounded.

. . . Teaching components with sound on strokes and exercise

3 voice-cue (VoS) visual-cue (ViP) with components highlighted in red.
4 voice-cue (VoS) voice-cue (VoP) Teaching components with sound on strokes and exercise

with components sounded.

3.2.1 Visual cue strategy (ViS) vs. Voice cue strategy (VoS)
The program spoke the sound of the character and the character’s components in red while
other strokes in black to be distinguished (see Figure 1). The system spoke the sound of the

character firstly, and then spoke the sounds of every stroke (see Figure 2).
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Figure 1. Visual cue strategies (ViS) Figure 2. Sound on strokes strategies (VoS).
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3.2.3 Visual cue of practice (ViP) vs. Voice cue of practice (VoP)

The practice program with visual-cue was given to learners after learners completed the
Chinese characters courses. First the system showed the whole character, spoke the sound
after learners pressed the button, and then showed the flash animation (see Figure 3). The
practice program with voice-cue spoke the sound of the character, and then spoke the sound
of each stroke with showing each stroke. The system stopped when the whole character was
presented (see Figure 4).

B Place writing the words on the paper
Chose the pumber amd practice the words, Thinking first then press
e buttem () amd write the Chinese character on the paper.

P Place writing the words on the paper
Chase the number and practice the words. Thinking first then press
the: battan {530 amd write the Chinese character om the paper,
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zi Zaon
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Figure 3. Visual cue of practice (ViP) Figure 4. Voice cue of practice (VoP)

3.3 The Chinese Characters Performance Test

The Chinese characters performance test was given to students after they completed the
multimedia Chinese characters instruction. The test was designed as a paper-and pencil test
to access students’ performance on three parts: (a) Chinese characters’ strokes, (b) Chinese
characters’ components, and (c¢) Chinese characters’ writing. The total questions were 30,
each question was 1 point, and total scores were 30 points. The reliability coefficient were
Cronbach’s a = .885.

4 Results
4.1 Analysis of Learning Performance

In order to understand the learners’ learning performance on Chinese characters under
different types of multimedia strategies and practice, the study used the MANCONA to
analyze the learning performance on three parts: (a) characters’ strokes, (b) characters’
components, and (c) characters’ writing. The MANCONA summary of learning
performance on learning Chinese characters was shown in Table 2.

The MANCONA indicates a significant interaction for characters strokes (£;,75=11.502, p
= .001) and for characters writing (76 = 18.280, p < .001). However, no significant
interaction effect for characters components (£;,75)=11.502, p = .001) was found. The main
effects for characters components (F;,75 = 6.109, p = .016) showed a significant effect.
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Therefore, it revealed that types of display had a significant effect for learning the characters
components.

The interaction effect of multimedia strategies and practice on learning performance was
shown in Figure 5. In learning characters’ strokes, the group 4 (VoS-VoP) had better
learning performance. Moreover, in learning characters’ writing, the group 1 and group 4
had better learning performance.

Table 2 MANCOVA summary of learning performance on learning Chinese characters

; : Type IIT Sum Mean :
Variables Type of questions of Siiates df " pm—— F Sig.
The Chi Characters’ strokes 29.474 1 29.474 9.733* .003
ch:ractzzsiior rog Characters’ components 28.996 1 28996  14.501*  .000

P Characters’ writing 287.830 1 287.830 75.559* .000
T EinlGnisdi Characters’ strokes 9.723 1 9.723 3.211 .077
typte OF MUTHMEAA  cparacters’ components 12.216 1 12216  6.109%  .016
strategies Characters® writing 4.004 1 4.004 1.051 309
Characters’ strokes .282 1 282 .093 761
Type of practice Characters’ components 1.069 1 1.069 534 467
Characters’ writing 1.064 1 1.064 279 .599
Type of multimedia Characters’ strokes 34.833 1 34.833 11.502* .001
strategies x Type of Characters’ components 228 1 228 114 737
practice Characters’ writing 69.634 1 69.634 18.280% .000
Characters’ strokes 230.155 76 3.028
Error Characters’ components 151.967 76 2.000
Characters’ writing 289.510 76 3.809
*p< .05
Exercises
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Figure 5. The interaction effect of the multimedia strategies and practice on learning performance in
characters’ writing

5 Conclusions and Suggestions
The findings of this study present two implications for the design of multimedia Chinese

characters instruction. First, in the dimension of learning performance, learners of group 4
(VoS-VoP) had better learning performance in characters’ strokes and writing. It implied
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that VoS and VoP provided learners with necessary demand and inform the names of
strokes at the proper time which could be easily memorized. Therefore, VoS and VoP
supported learners’ learning on strokes and writing. Second, it may imply that the
application of VoS and VoP gave learners real-time information which mentioned how to
write the whole characters with voice-cue of strokes [11]. The voice-cue may help learners
became more focus on their learning on multimedia instruction and sustained their attention.
Thus, learners resulted in better performance. In conclusion, the results suggested that
multimedia instruction with voice presentation and practice (VoS and VoP) could enhance
learners’ learning performance on strokes and writing.
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Abstract: In this study, the researcher used multi-sensory teaching methods to design three
digital story books as teaching materials in order to enhance the reading abilities of children
with reading disabilities. The content of digital storybooks focused on the differentiation of
word sounds, word forms, use of punctuation marks, and reading comprehensions. It is hoped
that through the interactive reading practices, students with reading difficulties can be
improved in those aspects. The results showed that digital story books teaching for dyslexic
children learning attitude has improved significantly. All students gave the teaching with
digital storybooks positive feedbacks and said that they like such learning method. They all
hope to apply it to other subjects.

Keywords: Digital Storybook, Reading Disabled, Multi-Sensory teaching

1. Introduction

Reading is the spirit of education, and fundamental for a country’s development. Reading is
the means for gathering information and developing knowledge. According to The Program
for International Student Assessment (PISA), those with higher reading ability have higher
ability to gather, comprehend, and judge information to achieve personal goal and discover
potential. They can effectively use information to participate in the complex mechanism of
the modern society. Taiwan is also promoting reading exercises hoping the young students
can have good reading habit and interests and enhance their creative thinking ability. Since it
is the basic ability for lifelong learning, it is essential to foster good reading habits since
childhood.

However, many children have learning disabilities. They might have normal intelligence, but
with reading disabilities (RD), they grow to dislike learning and even against learning.
Reading disability is a common learning disability. In Taiwan, 7.5% of children have the
symptoms (Stevenson, Stigler, Lucker, Lee, Hsu, & Kitamura, 1982). Among them, more
than 80% have reading difficulties which refers to the difficulties in reading words, spellings,
and writing.

In order to foster reading motivations of those RD students, it is important to design reading
materials that can enhance their interests. One of the best ways is to use multi-sensory
stimulations to strengthen their memory and comprehension abilities. Multimedia has the
function to allow the interaction between readers and the interface that can stimulate multiple
sensories. At the same time, adding in stories to attract their attentions is one way to intrigue
their reading motivations. Simmons (2002) stated that story is one of the ancient

communication tools which have great power. Therefore, this research tries to create digital
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storybooks for RD students. The digital storybooks are designed to have text, graphics,
animations, and audio narrations to stimulate children’s multi-sensory learning purported to

increase the effectiveness of their learning outcome, and encourage positive learning attitude.

2. Literature Review

Story is the first and most used text for every child before going to school. Everyone likes
stories since stories allow readers to be involved in a scene outside of their everyday life, and
be moved with the plot. Using multimedia and interactive designs to tell stories can help
readers to participate the stories. Multimedia can stimulate learning connections with texts,
sounds, graphics, and videos. Therefore, the design, production, and creation of digital
storybooks become innovative challenges for teachers.

However, reading is not easy and interesting for everyone. For those with reading disabilities,
reading is rather difficult and uninteresting. According to Lerner and Kline (2006), 80% of
students have reading difficulties; not only their GPAs are low, they cannot fluently read or
comprehend reading materials. Reading difficulties include word recognition, reading speed,
word sound memory, word combination, phrase recognition, recitation, and find implications.
According to Perfetti (1992), reading difficulties also include reading comprehension, oral
presentation, letter recognition, phonetic activation, and semantic encoding. Children with
reading disabilities (RD) can have symptons such as writing words upside down, mix words,
or pronunce them wrongly.

These difficulties cannot be attributed to mental ages, sight problems, or learning
environment. When children have such reading problems, they not only have learning
problems, they would also have problems on motivation and ability to adapt to social
situations. When children have reading problems, they would often feel anxious, have poor
self concept, and low self identity problems. In order to eliminate those reading difficulties,
multi-senrory instructions can act as remedies by adding sound stimulation and visual
impressions.

Sensory learning refers to using different sensory to enhance learning process. Since the
human body use visual, audio, physical sensories to learn, it is natural to combine these
stimulations to strenghthen learning effects. Nevertheless, everyone has different sensibilities
to those sensories so that everyone needs different ways of learning. For children with special
needs, they can use their stronger senses to support weak ones so that they can conquer

learning difficulties they meet.

3. Content and design of storybooks
3.1. Instructional Design
The design of digital storybooks has various criteria including story plots, scripts, narration

tones, caption displays, music selections, and the combination of texts, graphics, animations
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and special effects. But the most important is whether the overall design can achieve the
instructional goals. The stories created in this research have their educational implications
such as bravity, confidence, and happiness respectively. All are surrounded with
circumstances of family, friends, and love.

In each story, word recognitions, phonetic distinction, and reading comprehension are placed.
For Chinese words, word sounds, word looks, and punctuations were important parts of texts
which are all considered in the design of storybooks. The content is targeted to third to six
grade primary school RD students. Words in the storybooks were specially chosen from the
official word frequency report published by the Ministry of Education. The range was defined
in the first 1000 frequently used words by primary school students. The corresponding design

principles of storybooks for multi-sensory learning are as Table 1.

Table 1 Design principles for multi-sensory learning

Using flash cards with graphics and text explanations

Visual Disassemble words into components (Chinese words are graphical that every word is
isua

combined with roots and parts)

Using animations to increase learning motivations

_ Using captions and narrations
Audio

Provide oral hints for contents that require memories

Require to point out components of words
Oral

Require to repeat learning content heard

Require to write out words with fingers

Motor Skills

Require to show meanings of words and phrases with body movements

3.2 Story and system design

The three digital storybooks are: Mouse Dinky Got Lost; Beauty Pageant of Angel Whity;
Green Light Legend of Alligator Ganga. These stories were created for this research, edited
by primary school teachers, and proofed by professors in Chinese department. Besides
reading abilities, students can reflect on their own life about family, friends, and love through
the story content. The detail descriptions are as follows.

Unit 1 : Mouse Dinky Got Lost

Plot : Mouse Dinky is an absent-minded little mouse. He always wants to go into town to take
adventure. One day he sneak out when mommy is out, but encounter bad guys. He hided in
an old temple when he got lost in town until was found by his family. He finally understand
that family is the warmest place in the world.

Story Word Count : 76

Unit 2 : Beauty Pageant of Angel Whity
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Plot : Nurse Whity is a kind and tender pig. When her hospital is holding the beauty pageant,
she has no confidence to participate. She then finds out that she can help people when she is
full of love, and understands that beauty comes from inside.

Story Word Count : 75

Unit 3 : Green Light Legend of Alligator Ganga

Plot : Alligator Ganga hears from the swallow about the green light legend that whoever has it
can have happiness. He decides to take the trip to find the green light. When he reached the
destination, he realizes that the real happiness is home.

Story Word Count : 82

The characters, scenes, and objects in the storybooks were all graphed with Adobe Illustrator
CS4, and then imported into Adobe Flash CS4 to make animations. The main functions of the
storybooks include four parts: story monopoly (upper left), story content (upper right), Q&A
(lower left), tests (lower right)(See Figure 1). All scenes have functional buttons to allow

human-computer interactions and guide students through the learning tasks.
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Figure 1 Screenshots of digital storybooks
4. Methods
This research uses pre- and post-tests to understand students’ learning achievements. The
process is as Figure 2. The tests used have the same content but the questions were given in
different order.
Research subjects include five students (Anonymous as Adam, Brian, Colin, David, and

Edison) from three primary schools in Tainan. They are students identified with medical
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evaluations as RD students. They have various degrees of reading difficulties in word
recognitions and reading comprehensions.

The research collects both quantitative and qualitative data. The pre-, post-, and
postponed-tests are self-made questionnaires that are evaluated by specialists of special
education. The evaluation includes four parts: pronunciation, word sound recognitions, word
shape recognition, and reading comprehension. Most questions were to be answered by
choosing the right answer. There were 25 questions about word sounds and shapes, and 4
questions about reading comprehension; the two parts were graded seperately. During the
storybook reading sessions, observation is conducted to record students’ learning process.

The section was followed with interviews to know students’ thoughts and feelings toward the

Reading digital storybook-Mouse

Dinky Got Lost Unit 1
Unit 1 > Formative
Teaching digital storybook- evaluation

Mouse Dinky Got Lost

overall learning process.

- 2

Reading digital storybook-Beauty

Pageant of Angel Whity Unit 2
Unit2 === Formative
Teaching digital storybook- evaluation

Beauty Pageant of Angel Whity
1

W
Reading digital storybook-Green
Light Legend of Alligator Ganga Unit 3
Unit 3 %|: Formative
evaluation
Teaching digital storybook-Green

Light Legend of Alligator Ganga

! il I’ L

Post-test Questionnaire Interview Log analysis

I | I |
L

| Postponed-test |

Figure 2 Research Flowchart

5. Results

Students’ learning achievement was evaluated by the tests. The results show that the average
scores of the post- and postponed-tests do not reach significant differences with the pre-test
although both tests were obviously higher than the pre-test.

On the other hand, the questionnaire has positive results on learning attitudes. The
questionnaire consisted of three aspects: the content of digital storybooks, the instruction of
digital storybooks, and the intrinsic motivation of users. 4-point scale was used in the
questionnaire. It shows that all children accept the teaching method of digital storybooks and

favor them.
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In terms of the content comprehension, the averages of all items were above 3.2 (Table 2). In
“I carefully read every line in the storybooks™ (t=-0.316, p=0.768), Edison expressed in the
interview that he cannot pay attention to every line because he has very short attention span.
(sq-20110322-stu05.doc). It shows that showing reading materials in small pieces is every
important. Stories should be told in short sentences and the language delivery should be more
concise and clearly stated especially for RD students. In “I pay attention to the content of
storybooks” (t=-0.224, p=0.834), Edison said that he sometimes cannot think of the correct
answers, and when he hesitated, he cannot pay close attention to the following content of the
storybooks (sq-20110322-stu05.doc). Other possibilities include the interference of
researchers sitting next to them during the testing sections. This can bring some level of
pressure to push them to proceed to the next question without paying much attention to the

teaching content.

Table 2 T-test results of the content of digital storybooks aspect (N=5)

Item M S.D. t P
1. I can understand the implied content in the stories 3.60 0.837 0.267 0.802
2. I carefully read every line in the storybooks 3.40 0.707 -0.316 0.768
3. I pay attention to the content of storybooks 3.20 1.000 -0.224 0.834
4.1 can understand the animation with text explanations in the 3.20 0.447 3.500% 0.025
storybooks.
5.1 can understand the animation with oral explanations in 3.20 0.548 1.225 0.288
the storybooks.
* p<0.05

In the question “I can understand the animation with text explanations in the storybooks”
(t=3.500, p=0.025), Brian thought that the presentation of digital storybooks can help him to
comprehend more of the learning content, and the animation attract his attention to the screen
which leads him to learn the content in the stories (si-20110315-stu02.doc). Lai (2000) said
that animation with texts can assist students to obsorb learning content and many studies also
proved multimedia materials have better effects than pure text materials.

In the instruction of digital storybooks, students were all agree on “I can fluently read the
words in the storybooks”. Since the digital storybooks were designed to help students to
distinguish word sounds and shapes, students can read more fluently after the learning tasks.
It proves that developing the ability to distinguish words can enhance reading
comprehensions proved by Calfee and Piontkowski (1981). In the question “I can accurately
read the words in the storybooks” (t=3.500, p=0.025), students can read accurate

pronunciations especially with words that have various sounds when in different situations.

Table 3 T-test results of the instruction of digital storybooks aspect (N=5)
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Item M S.D. t P

1. I can fluently read the words in the storybooks 4.00 0.000 -- --
2. I can accurately distinguish the phonetic sound of the words in 3.20 0.447 0.500 0.643
the storybooks

3. I can accurately read the words in the storybooks 3.80 0.447 3.500*  0.025
4. I can accurately distinguish the shape and strokes of the words in ~ 3.40 0.548 1.225 0.288
the storybooks

5.1 can accurately distinguish the punctuations in the sentences in 3.20 0.837 0.267 0.802
the storybooks

* p<0.05

Last, in the intrinsic motivation aspect, students were very agreed about “The storybooks
provide me a lot of learning opportunities”, . Learning with digital storybooks is much more
interesting than reading traditional books”, and “I would suggest my friends to read these
digital storybooks”. That shows they have very high acceptance rate to digital storybooks,
and believe they have more opportunities to practice with digital storybooks. In traditional
classrooms, multimedia were seldom used. For RD students, they need more stimulation to
multiple sensory. Animations with stories not only can increase learning motivation, they
generally feel the digital storybooks to be interesting. Therefore, the result of the question
“Learning with digital storybooks is much more interesting than reading traditional books”
(t=3.500, p=0.025) reached significant level. Through the digital storybooks and in the near
future to have gaming learning tasks can students obtain knowledge or restore the false
knowledge in the learning process.

However, in “I would suggest my friends to read these digital storybooks” (t=-0.612,
p=0.573), the average is 2.8 because one of the students answer “very disagree”; reversely, he
answer “very agree” to the question “The storybooks are attractive to me.” In the interview,
he stated that because some students said these stories were not true stories so he would not
want to recommend them to read these storybooks (sq-20110315-stu01.doc); but for those
friends who like stories, he would suggest them to try these digital storybooks.

Table 4 T-test results of intrinsic motivation of users (N=5)

Item M S.D. t p
1.The storybooks give me a lot of fun. 3.80 0.447 3.500%* 0.025
2. The storybooks are attractive to me. 3.60 0.548 2.041 0.111
3. The storybooks can increase my reading motivation 3.40 0.548 1.225 0.288
4. The storybooks provide me a lot of learning opportunities 4.00 0.000 -- --

5. Learning with digital storybooks is much more interesting than ~ 4.00 0.000 -- --
reading traditional books.

6. I would suggest my friends to read these digital storybooks 2.80 1.095 -0.612 0.573
7. I like reading more than before after reading these storybooks 4.00 0.000 -- --
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* p<0.05
In the Pearson Correlation analysis to see the correction level between the four aspects (Table
5), it shows significant correlation between “storybooks” and “intrinsic motivation”. The
more the students like the storybooks, the more intrinsic motivation they have. Not only they
would actively attend to reading, they start to show positive attitude to overall learning.

Table 5 Correlation between factors of digital storybooks

Digital Content of Instruction of | Intrinsic
Storybooks Storybooks Storybooks Motivation
Pearson Correlation | 1
Storybooks
Sig. (2-tails)
Content of Pearson Correlation | .515 1
storybooks Sig. (2-tails) 374
Instruction of Pearson Correlation | .553 704 1
storybooks Sig. (2-tails) 334 185
Intrinsic Pearson Correlation | .924* 742 .804 1
motivation Sig. (2-tails) .025 151 101
* p<0.05

The students have positive attitude to reading digital storybooks can be attributed to the
story-based reading materials. They accept more arrangements of learning tasks when reading
stories, and can show positive improvement of learning effects.
6. Conclusion

Electronic books have become the trend today. But most of them are traditional text
presented digitally on the digital book readers without much human-computer interaction.
Especially for RD students, learning without appropriate instructional design can make
learning more difficult for them. Using multi-sensory instructional design in the digital
storybooks has proved by this research to help RD students to increase learning motivation.
By completing the learning tasks in the storybooks, students can enhance their recognition of
word sounds, shapes, use of punctuations and content comprehension.
It is suggested to let more children with or without special needs to test these digital
storybooks to know how much such instructional design can help for enhancing reading
abilities. Various difficulty levels of reading materials can be developed for different learning
needs. It can also be considered to add more materials to enhance reading abilities such as
writing and voice recognition since we have gained positive results from this research.
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Abstract: The implementation of technology is a daunting task. Much research has focused
on either the implementation of the technology itself, or taken a standpoint from the
instructors’ perspective. With this in mind, research as of late, has seldom adapted a learner
perspective or focused on issues related more closely to the learners’ requirements. In this
vein, the current study qualitatively gathered student perceptions and central concerns
regarding technology implementation in an EFL listening comprehension class. From the
findings, a conceptual framework was created which will enable EFL instructors and course
designers to make informed choices on how best to implement technology, benefiting all
students regardless of their academic proficiency.

Keywords: EFL, podcast, TAM, learner perceptions

Introduction

Technology implementation for instructional purposes has always created interest amongst
administrators and instructors since researches have suggested various potential benefits of
incorporating computer technology into language learning. However, while research foci
have been on the overall benefits of implementation, the individual needs of learners has all
but been overlooked. Apparently, the disregard of students’ needs while using implemented
technology, are the reasons that cause the gap between instructors’ expectations and students’
actual learning outcomes. Nicholson, Irvine, & Tooley have pointed out that the mere
provision of technology does not ensure that learning will occur [1]. Moreover, without the
consideration of student involvement and participation, even the best developed system
cannot be successful [2]. Since the learners are an integral part of implemented educational
technology, Dillen & Gabbard have called for more research on technology-rich learning
environments with a particular emphasis on the learner as receiver [3]. In this vein, the
current study aimed to employ a mixed methods study to further investigate and assess
Taiwanese students’ perceptions and central concerns of technology implementation (in this
case, audio-podcasting) in their school contexts of English language learning classes.
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1. Background of the study

Listening comprehension is an important skill for learning a foreign language; according to
current research, the use of authentic material to aid second language listening is the most
appropriate means for learning. However, many English as a Foreign Language (EFL)
learning environments, Taiwan in particular, lack authentic listening materials. Consequently,
gathering such resources is difficult [4] and, as a result, Taiwanese students may not have
equal chances to practice listening as compared to other English skills, i.e. reading [5]. With
recent advances of internet technology, such as high speed internet and digital storage, there
has become an abundance of learning resources online, particularly audio material in the
forms of MP3s and podcasts. With these resources readily available, instructors and course
designers have easy access to authentic materials for listening instruction and may thus
provide students with a variety of learning opportunities.

Khadimally stated that, “...technological implementations in the classroom can be a powerful
means to help students acquire a new language...” [6]. However, “... learners with different
levels of prior knowledge require different kinds of instructional approaches” [7]. Moreover,
the learning content must be delivered in not only an appropriate manner but in an appealing
one. As Nayak & Rai pointed out, lessons are generally created for a target audience: those
students who are classified as academically average [8]. Moreover, lessons are also delivered
in a manner which best suits the target audience, further compounding the problem for non-
average learners. Consequently, those whom are classified as either higher or lower
academically, fail to receive adequate attention [8] and are faced with unappealing delivery
methods.

Furthermore, research into learning preferences show that while learners with a greater
degree of prior knowledge show more control over the media, those with a lesser degree of
prior knowledge require additional support. With this in mind, audio podcasting has become
a popular medium for instructional delivery as it holds mass appeal to a more general
audience. Nevertheless, for it to be an effective instructional delivery medium, it must be
appealing to students, regardless of their academic abilities. Still, as much of the research on
technology implementation has focused on the potential for enhancing students’ learning
achievement [9] [10] as well as the strategies of implementation technology in a particular
subject areas. There has been a limited body of literature centering specifically on the
students’ perspective of technology implementation. To this end, the aim of this study is to
assess students’ perceptions of classroom technology implementation, more specifically,
audio podcasting. A particular focus will be given to lower academic achievers, as they tend
to require additional support. From their perceptions, determinations as to the best possible
enhancements to instructional audio podcasting are deduced, in turn creating a more
appealing and effective instructional environment applicable to a greater range of students.

2. Methodology
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2.1 Sample and Setting

Participants included 121 students, enrolled in the twelfth grade of an English language
program at a private senior high school in northern Taiwan in the spring of 2011. Seventy-
seven percent (77%) of the participants (N=121) were females and all participants were aged
17 or 18.

2.2 Procedures

The mixed-method study addressed the effectiveness of implemented technology (audio-
podcasting) with learner satisfaction in the form of acceptance using a triangulation strategy
with multiple resources of data collection. Primary data sources included three questionnaires:
the first concerning participants’ prior exposure to English as a foreign language instruction;
the second regarding their preferred method of communication in English (reading, writing,
listening, speaking); and the third, an open-ended questionnaire concerning their learning
needs which mirrored the desired enhancements for audio-podcasting. The first questionnaire
contained an additional subscale measuring students’ acceptance of the implemented
technology was modified from the Technology Acceptance Model (TAM) developed by
Davis [11] and consists of twelve 7-point Likert scale items where 1 indicated “strongly
unlikely” and 7 indicated “extremely likely”.

3. Results and Discussion

To permit a more vivid understanding of the different perceptions students held, two distinct
clusters were formed according to the TAM results: Cluster A comprised approximately the
10% of respondents with the lowest acceptance ratings; while Cluster B was comprised of
approximately 10% of respondents with the highest TAM acceptance ratings. In effect, all
participants who returned responses indicating acceptance of the technology implementation
but did not indicate any particular central concerns, were removed from statistical analysis as
they neither augmented nor diminished the outcome, but obscured it. With this more distinct
grouping, four specific themes emerged: 1) the addition of subtitles or captions; 2) the
addition of user controlled audio speed; 3) the addition of single word support; 4) and the
addition of translation support. Each theme is described in the following section.

Qualitative Findings

The data from the open-ended questionnaire generated four key themes that support and
further clarify the quantitative results. The first one deals with the addition of subtitles or
captions (i.e. the redundant text in the learners’ native language: subtitles, or in the target
language: captions). Those students who were classified as “lower academic achievers”
believe that audio-podcasting provides a valuable means to enhance their listening ability;
however, many were not able to grasp particular utterances or words. For instance, Student A
said, “Students who do not understand the listening content can get the ideas from the
additional information (Chinese or English text).” Likewise, Student B stated that the
addition of Chinese text would facilitate understanding of the “...more difficult vocabulary”
and in some instances, the “Chinese meaning...” should be given. According to Vandergrift,
lower prior knowledge in second language learning rely on “bottom-up” processing to garner
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understanding from listening content [12]. Consequently, these students may have difficulty
inferring the meaning of particular words from the phrasal context in which it is given. Thus,
as Student C commented, the provision of visual content (i.e. text, graphics or pictures) “...
may give a deeper impression or understanding...” of the listening content.

The second theme to emerge was the addition of user controlled audio speed (i.e. the ability
to increase or decrease the rate of speech (wpm)). Interviewees described confusion when the
content was presented too quickly for them to process. As Student D stated, “I think the
addition of a function which can adjust the speed, either fast or slow, would be good: since |
feel that some parts are too fast to understand well”. Some students, particularly lower
academic achieving students, rely on “bottom-up processing” and thus need time to: 1)
process each word individually, 2) combine the individual words in the sentence, and 3)
process the sentence as a whole.

The third theme to arise was the addition of single word support (i.e. similar to dictionary-
like function to check word definitions). Several students mentioned that although full
attention was given during the listening process, some contextual keywords were still missed.
Student E reflected, “...vocabulary explanation is needed, especially for some [words] with
difficult or multiple meanings”. Coming across such words created a period of slower
processing followed by confusion. This confusion was further compounded when the
subsequent sentences were not processed due to the continued processing of previous items.

The fourth theme to become apparent was the addition of translation support (i.e. the
provision of immediate English-to-Chinese interpretation). Those participants, categorized as
lower academic achievers in English listening, needed an alternate aid to check the word
and/or phrase meaning during states of confusion caused by the listening content, without
interfering with ensuing sentences or interrupting the lesson flow. For instance, Student F
commented, “...if there was a Chinese translation, I would better comprehend the context™.
Also, Student G noted that a supplement of whole text Chinese explanation would be
beneficial to quickly clarify the meaning of context. An optional translation will allow for
faster processing and permit students to continue without contextual confusion.

Table 1 Conceptual framework

Low Academic Achievers Technology High Academic Achievers
Theme Implementation
Characteristics Requirements Enhancement (Audio- Characteristics Requirements Enhancement
podcasting)
Low level of visual cues: provision of learner control of High level of n/a No additional
prior knowledge textual or contextual- caption/subtitle prior knowledge support needed
1 pictorial; to gain graphical cues availability
contextual
knowledge
Slower Slower audio at Ability to slow variable speed Faster processing Faster audio Ability to speed
2 processing a speed which down content control which content is up content to
may be to avoid delivered more avoid boredom
processed confusion efficiently
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Uses bottom-up available optionally Link to online Uses top-down meaning no additional
processing meanings of target language || dictionary, or pop- processing, gathered from support needed
singular words dictionary up dictionary context,
support
Low level of available optionally Link to online High level of n/a no additional
prior knowledge translation of native language | translator, or pop- prior knowledge these student support needed
translation support up translations can deduce
meanings from
context

4. Conclusion

The overall findings from the current study show that students, regardless of academic
achievement tend to perceive audio-podcasting as a useful deployment of technology
integration. The results of the statistical analysis illustrate that perceived levels of acceptance
are positively associated with the type of learning supports required as well as the level of
prior knowledge. The indications are thus two-fold: first, this indicates that students with
greater prior knowledge need fewer additional supports, however they would benefit from
acquiring individual control over the speed of delivery which in turn will expedite learning;
second, students with less prior knowledge require additional support which will enable faster
processing of meaning and overall comprehension, i.e. visual cues in the forms of either text,
graphics or both, as well as individual control over the speed of delivery which will slow the
learning as to facilitate the additional time required to process the content. Furthermore, low
academic achievers will further benefit from the implementation of an online dictionary in
the target language as well as having translation support available. The aim of this study was
to assess students’ perceptions of classroom technology implementation, specifically audio
podcasting. From this assessment themes emerged concerning the students’ learning needs
and a conceptual framework was created. This framework will assist instructors and course
designers to generate a more appealing learning environment, which addresses the learning
requirements of a wider spectrum of students, in answer to the students’ principal concerns.
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Abstract: The study aimed to investigate the effectiveness of applying concept mapping
strategy by monitoring EFL students’ eye movements during English reading process. The
participants were divided into two groups: the one applied concept mapping strategy (N =
10), and the control group (N = 12). The experimental group received two reading materials
with the aid of concept maps while the control group received the same reading materials
without the aid of concept maps. Major findings included that participants in the
experimental group spent less time significantly on the texts and the AOIs, and their fixation
numbers on the AOIs were also less than the control group. It indicated that the concept
mapping strategy could shorten learners’ reading time and enhanced learners’ reading
effectiveness. The eye movement data provided concrete evidence to explain how concept
mapping strategy could facilitate learners’ reading of previous studies.

Keywords: concept mapping strategy; EFL reading ability; eye movements

Introduction

A concept map is a diagram showing the relationship among concepts (Liu, 2010; Guastello,
2000). It organizes the information and the concepts, usually formed with circles and boxes,
and a connecting line linked two concepts together. Moreover, the link between the concepts
can be on-way, two-way, or non-directional (Lanzing, 2004; Novak & Canas, 2008).

Concept mapping is a reading strategy which assists learners to conduct information about
the reading content through visual aids. Previous studies also showed that concept mapping
reading strategies had greater benefit for learners’ reading comprehension (Cassata-Widera,
2008; Dyer, 1985; Liu, 2010; Stice & Alvarez, 1986). During the reading process, using
concept mapping not only can help learners to organize information about the reading
materials, but be easier to memorize (Chiu, 2004; Liu, Chen, & Chang, 2010) and
summarize (Esiobu & Soyibo, 1995) the content which conveyed by concept mapping.
Moreover, according to Liu’s (2010) research, it was suggested that students were able to
apply reading strategies such as “inferring”, “enforcing”, and “reviewing” while they used
the concept mapping strategy. The listing strategy provided the organization ability for
learners after they got the main point and understood the whole meaning of the context (Hidi
an Andersin, 1986). For reviewing strategy, according to Liou & Chen(1999), they pointed
out that learners could go back to content and try to recall the detail under the subtitle after
they completed the reading. In addition to these reading strategies, Goodman (1989) also
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mentioned that learners using inferring strategy could go thought the relevant paragraphs to
confirm their inferences.

Although the previous studies showed that concept map is an important reading strategy via
evaluating the learners’ performance from paper-pencil tests (Chang, Sung&Chen, 2002;
Dyer, 1985; Esiobu, & Soyibo, 1995; Stice & Alvarez, 1986), through questionnaire(Liu,
Chen, & Chang, 2010)and observation(Cassata-Widera, 2008; Huang, 2005) However,
there was no concrete evidence to explain the reasons why the learners got benefit from this
strategy and how it change learners reading pattern.

Eye movements are part of the normal reading, this method allows readers read the reading
without any interruption, and reader’ reading pace and route could be monitored (Hyond &
Nurminen, 2006). Monitoring eye movements during reading can provide valuable
information regarding reading comprehension processes (Rayner, Chace, Slattery, & Ashby,
2006). Base on the above reasons, this study recorded readers’ eye movement pattern during
their reading and aimed to provide the concrete evidence for explaining how concept maps
affect learners’ reading comprehension. The research questions were:

(1) What was the influence of the concept mapping strategy on learners’ reading time in
texts and AOIs?

(2) What was the influence of the concept mapping strategy on learners’ fixation numbers in
texts and AOIs?

1. Methods
1.1 Participants

The participants of this study were 22 Non-English majored students from one Universality
in Taiwan. The participants have been studied English for over six years. In this research, 16
females were selected while 6 males participated in. The participants’ English proficiency
level was intermediate to high-intermediate. Moreover, the native language of all the
participants is Chinese. All the participants attended this experiment voluntarily. Before the
experiment, participants were divided into the experimental and the control groups. The
participants in the experimental group (N=10) received two reading materials with the aid of
concept maps, while control group (N=12) received the same reading materials without the
aid of concept maps.

1.2 Apparatus

Eye movements/fixations were recorded during the solving of the word problems with the
eye-tracker faceLAB4.5 which sampled the position of the participant’s gaze every 16 ms
(i.e., 60 Hz). The stimuli were presented by the software GazeTracker on a 19-in.Viewsonic
(1280%1024 pixels) monitor. In addition, and the other (out of sight of the participant) for
the experimenter to give feedback in real time about the participant’s computed gaze
position through the monitoring system overlay, which allows the experimenters to evaluate
the system’s accuracy and to initiate a recalibration if necessary. The stimuli were situated
approximately 0.6 m from the subject. In order to avoid distracting the participant during
experiments, a divider was set to reduce the empirical interference.

1.3 Materials
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2.2.1 Reading articles: Two articles included in the high-intermediate proficiency level of
an English magazine were selected as the reading materials in this research: Some expecting
movies as Article 1 and MBA programs in the US as the Article 2. The first article talked
about four upcoming movies in the summer, which are The Karate Kid, Letters to Juliet,
Footloose, and Don’t Be Afraid of the Dark. The difficulty levels of the articles were .32
(Article 1) and .54 (Article 2). Then the second article described an institution called MBA
which can help students to have their further studies in the US. The basic vocabulary size
required for the reader was 3000-5000 words. Moreover, the contents of these two articles
are related to real life. In this case, participants do not necessary to have any pre-knowledge
of any specific domain.

2.2.2 Concept map. the concept map is expert-constructed concept map which is developed
by the instructor. This kind of concept mapping strategy provide leaners a guide to follow in
a top- down approach to reading and finding the focus points in the text (Liu, 2010). The
contexts of each box in concept map were associated with the knowledge in the articles.

In this research, two articles were included, and both of the articles were drawn AOIs. Area
of interest (AOI), or called lookzone, usually refers to the area that the study is going to
measure. In this study, the AOIs were drawn as the major concepts or focus points of the
articles. The participants could find the focus point of the articles through these areas. In the
first article, both the concept map and the text were drawn 15 AOIs while 11 AOIs were
shown in article 2 (See Figure 1).

1 [Movie fans know that Hollywood offers many exciting titles|

lbetween May and August. Il—lere’s 2 |some of what eager|

moviegoers can expect  to see this summer.

Kids will enjoy a remake of the 1984 film The Karate Kid. In the

Movie fans can movie, 3fa single mother moves to China with her son Dre] Once
1expecnn see Hﬂomwood offers }

there, 4] Dre gets interested in martial arts| 5He wants to protect]
lhimself from mean kids at school| His teacher is a martial arts
‘ master, played by Jackie Chan.

P The drama Letters to Juliet follows 6 [Sophia, a young American|

movies this many exciting titles

summer

[woman, as she travels to Verona, Italy, 7 [The city is famous for
G et 3 Shakespeare’s lovers Romeo and Juliet| 8 [Sophia answers an old|
A single mother Sophia travels to ]'J“”“[‘T‘"g“ 7"“ A little girl is 5 - T . E

moves to China Veron, Ttaly nbig U5 ity fo foroed to move letter to Juliet seeking advice about love, and it changes her life.

with her son Dre a small western into the mansion " - :
o J In Footloose, a family with a teenage son, 9 |[Ren, moves from a blg1
7 Dicciis ne e | 40— & e |U.S. city to a small western town], where 10 jmusic and dancing are|
Aivesin Shakespearc's el | dancing me horible creatures Inot allowed.] This is a shock for Ren, and his difficulties increase

lovers Romeo
and Juliet.

living under the
house

‘martial arts boyfriend is not allowed

very jealous

when 11 |he falls in love with a girl whose boyfriend is very jealous

12Ren_decides to bring music and dancing back to the town,

oot vorieg beginning with a party for students at the town’s high school.

e e If you like horror films, you won’t want to miss Don 't Be Afiaid of

ferible donges the Dark. In this remake of a 1973 TV movie, 13 fa little girl is|

forced to move into the mansion where her father and his new wife|

live, 14| The girl discovers that there are horrible creatures living]

under the house.| Somehow 15 [she has to convince her skeptical
father that the family is in terrible danger|

Figure 1. AOIs and its correlation between concept map and text in Article 1: Some
expecting movies

5 He wants to 8
protect himself ‘Sophia answers an
from mean kids old letter and it
at school. changes her life.

1.4 Procedure

The participants seated approximately 70 cm form the computer screen. Before the
experiment, participants’ eye movements were adjusted and calibrated by using a 9-point
calibration grid that presented over the entire computer screen. The participants’ eye
movements were checked if this research is valid. After the adjustment, participants were
asked to read two reading comprehension. Two articles were showed in the screen. The
experimental group received two reading articles with the concept mapping strategy while
control group read the two reading materials only. For the experimental group, the
participants received the concept map of the article first, and then the next page was shown
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both the concept map and the article. There is no time limitation during their reading.
However, the participants usually took one hour to finish this experiment. After they read
the articles with and without the aid of concept mapping strategy, they had to answer the
following four reading comprehension tests for each article.

1.5 The eye tracking method

In the study, the eye-tracker was used to monitor the participants’ eye movements through
the EFL reading process. In this study, fixation points were identified by the number of 3
gaze points that fell within a certain dispersion, and were grouped within a radius of 40
pixels, and then gathered with a minimal duration of 200ms. Using Gazetracker the time and
fixation data were exported to Microsoft Excel. The participants’ fixation and total reading
time were checked as a concrete evidence to see whether the concept map could assist their
reading. In the reading materials, both the concept maps and texts were drawn AOIs. The
AOIs were selected as the key knowledge or content in the articles. The AOIs between
concept maps and texts were correlated. In this study, three eye movement data were
corroborated: the total reading time were defined as (1) the spending time on the articles (2)
and the time the participants spend on all the AOIs. In addition, (3) the fixation numbers that
the participants fixated from the AOIs were illustrated as well. These variable data in two
groups was compared to observe whether there is any significant difference between these
two groups.

2. Result
2.1 Participants spent less time on the reading with the aid of concept maps

Several series of analyses were computed on the eye-movement data. The data investigated
the amount of time that the participants spent on all the text, the total reading time in AOIs
of two articles, time spent on the concept maps, and the fixation numbers in the AOIs and
texts.

Table 1. The Independent T-test and descriptive data of total reading time in texts

Reading Concept

Material Map N M 5D ! 4 P
. with 10 10675 99.89 .
Article I hout 12 20498 6821 273 20 01
. with 10 91.09  99.56
Article 2 hout 12 15455  52.63 1.91 20 07
Articlel&2 "1™ 0 1rss e a 20 03*

without 12 359.53 113.97
Table 1 shows the number of the participants’ mean and standard deviations of total reading
time in Article 1 and 2. Independent T-test was conducted with concept mapping strategy
and total reading time as the variables. The result showed the significant differences
between the experimental group and control group (p < .05) in Article 1. It indicated the
total reading time of experimental group of Article 1 (M = 106.75, SD = 99.89) was shorter
than the control group in Article 1 (M =204.95, SD = 68.21). Note that this result indicated
participants reading with the aid of concept mapping strategies revealed shorter time on the
Article 1. Then the data only shows little differences in Article 2. However, when took the
articles together, the result showed the significant differences between the experimental
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group and control group (p < .05). It indicated the total reading time of experimental group
of two articles (M = 197.85, SD = 196.52) was shorter than the control group (M = 359.53,
SD =113.97).

Table 2. The Independent T-test and descriptive data of total reading time in AOIs

Reading Concept

Material Map N M SD ! 4 p
Al w1 03 ms 28 0 ov
A o un asas s M7 0o
AMCCI®2 b 13 nse e 20 B 0

Table 2 presents the number of the participants’ mean and standard deviations of total
reading time in AOIs. In this, independent T-test was conducted with concept mapping
strategy and total reading time as the variables. The result showed the significant differences
between the experimental group and control group (p < .05). It indicated the total reading
time in AOIs of experimental group of Article 1 (M = 36.10, SD = 36.67) and Article 2
(M=24.24, SD=27.72) was shorter than the control group in both Article 1 (M =70.33, SD =
22.78) and Article 2 (M = 45.35, SD = 17.54). In addition, when took the articles together,
the result showed the significant differences between the experimental group and control
group (p < .05). It indicated the total reading time in AOIs of experimental group of two
articles (M = 60.34, SD = 63.25) was shorter than the control group (M = 115.69, SD =
38.08).

Figure 4 shows the mean of total reading time in AOIs of the texts from experimental group
and control group, and it indicated the participants reading with concept mapping strategies
spent less time on the texts.

Table 3. The participants’ means (and SD) of total reading time in concept maps

todne G k %

Article 1 with 10 19.54 14.70

Article 2 with 10 19.81 23.39
Article 1&2 with 10 39.35 34.34

Table 3 indicates the mean and standard deviations of total reading time in the concept maps.
It showed that the participants in experimental group spent 19.54 second on the map in
Article 1, and 19.81 second on the map in Article 2.

2.2 Participants had less fixation numbers on the AOIs with the aid of concept maps

Table 4. The Independent T-test and descriptive data of fixation numbers in the texts
Reading Concept

Material Map N M D ! 4f P
with 10 20100 203.93
] ES
Atticle I Coiont 12 38958 13652 20 20 01
. with 10 168.80  198.73
Atticle 2 hout 12 29350 11520 83 20 08
Articlel&2 it 107 369.80396.65 ) ,¢ 20 03+

without 12 683.08 241.61
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Table 4 shows the number of the participants’ mean and standard deviations of the fixation
numbers in texts. Independent T-test was conducted with concept mapping strategy and the
fixation numbers as the variables. The result showed the significant differences between the
experimental group and control group (p < .05). It indicated the experimental group in
Article 1 (M =201, SD =203.93) revealed less fixation numbers than the control group (M =
389.58, SD = 136.52) while it only showed little differences in Article 2. However, when
took the articles together, the result showed the significant differences between the
experimental group and control group (p < .05). It indicated the fixation numbers of
experimental group in two articles (M =369.8, SD = 396.65) was less than the control group
(M =683.08, SD =241.61).
Table 5. The Independent T-test and descriptive data of fixation numbers in AOls

Reading Concept

Material  Map N M SD ! af P
. with 10 113.90 11945
ES
Article 1 Copout 12 20492 7756 23 20 02
. with 10 8430  101.87
Article2 out 12 15317 6497 B 20 07
Articlelg2 "0 0 B0 21670 5 20 03*

without 12 378.08 136.08

Table 5 demonstrates the number of the participants’ mean and standard deviations of the
fixations. In this, independent T-test was conducted with concept mapping strategy and the
fixation numbers as the variables. The result indicated the significant differences between
the experimental group and control group (p < .05) in Article 1. It indicated the fixation in
the AOIs of experimental group in Article 1 (M = 113.90, SD = 119.45) was less than the
control group (M =224.92, SD =77.56). However, when took two article together, the result
showed the significant differences between two groups (p <.05). It indicated the fixation of
experimental group of the articles (M = 198.20, SD = 216.70) was shorter than the control
group (M =378.08, SD = 136.09).

Figure 7 and 8 present the fixation numbers and the reading route of two articles from two
participants in different groups. It showed that the particpants read with the concept
mapping strategy revealed less fixation numbers than the participant in the control group.
The result indicated that the particpant in the experimental group fixated less on text and
could find the key words or sentence easily. Moreover, the particpant read with the concapt
map could use some reading strategies( listing, inferring, and reviewing) while the the
particpant in control group read the atricle word by word.

i
E Wi

Figure 2. The fixation nﬁmberé in Articlel from the participants of two groups (Left: The
experimental group; Right: The control group)
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3. Disscussion

As the previous studies mentioned that the concept mapping strategy provided positive
effects in learners’ reading (Dyer, 1985; Esiobu & Soyibo, 1995; Liu, 2010). However, the
evidence was not provided to prove how readers utilize concept maps when they read a text.
In this case, the questions in this study explored whether the aid of concept mapping strategy
would influence the students’ eye movements on English reading time and pattern. The
results of the eye tracking data suggested that the adopted concept mapping strategy help
participants read more effectively. There were two pieces of evidence supporting the
influence of concept mapping strategy. First, reading time either in texts or AOIs were
shorter than the one without the aid of concept maps. Second, readers tended to skip over
words in irrelevant sentences which were not included in the AOIs (see Fig 2.). More
generally speaking, these results suggest that concept maps guides readers’ visual attention
in a selective manner (Anderson, 1982) and defines what information is processed to a
deeper level and integrated to the developing memory representation (Kaakinen & Hyona,
2007).

4.1 Participants revealed less reading time with the aid of concept maps

The result corroborated that the participants read without the aid of concept mapping
strategy revealed longer reading time and more fixation numbers than those read with the
aid of the mapping strategy. The longer reading time appears to be due to a larger fixation
numbers in texts.

According to Rayner et al.’s (2006) finding, they claimed that time and numbers of fixations
are affected by texts difficulty of readers’ self-awareness. It indicates that while readers read
without concept map, they had more reading difficulties than reading with the aid of concept
maps. In addition, from the aspect of concept mapping strategy, Cassata-Widera (2008)
pointed out that concept map not only can develop learners’ literacy skills but provide ways
to represent and organize the knowledge from the separated context. Then, new linguistic
forms were shown to express the concepts. When corresponding to the current study, the
reason for the participants read with concept map spent less time on the articles is that the
concept map helps learners to display whole relationship of the context. It indicated that the
aid of concept maps helps learners to summarize the article, and then the participants could
directly catch the focus point. In this case, the participants could spend less time to
understand the article.

These results thus provide further confirmation that concept map could reduce readers’
reading difficulties and reading time.

4.2 Participants tended to use some reading strategies with the aid of concept map during
the reading process

From data showed in Figure 2, readers with the aid of concept maps had less fixation
numbers on the AOIs and had more strategic processing mode during reading by paying
particular attention to relevant information emphasized by concept maps. The participant in
the experimental group would use some reading strategies through the reading process. This
finding might correspond to Liu, Chen and Chang’s (2010) study. In this study, the fixation
numbers showed the participants read with the concept mapping strategy tended to use the
reading strategies: listing, inferring, and reviewing. For listing and inferring, the participant
read with the concept map put most of his attention to the sentences or the paragraph which
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is related to the main points while the participant read without the concept mapping strategy
only read the articles word by word. As for the reviewing strategy, from the participant’s
reading route, it showed that the participant in experiment group would go back over the
content or glace though subtitle to recall the main idea after he read the whole article. When
it comes to the participant in control group, read without the concept mapping strategy, his
reading route was systematically from left to right, and he seldom went back to organize and
clarify the article.
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Abstract: This paper reports on the effects of two different dynamic grouping strategies in
a mobile-assisted Chinese character learning game. The game application assigns each
student a component of a Chinese character through their smartphones and requires them
to form groups that can assemble a legitimate Chinese character using the components
held by the group members. Sixteen Primary 3 (3" grade) students taking Chinese as a
second language (L2) class involved in the study. Video-recordings of the game and the
transcriptions of focus group interviews were qualitatively analyzed. The study aims to
explore the patterns of social interactions during the game, especially on the varied
impacts of the two different grouping rules (allowing versus not allowing each student to
join more than one group at one time) on the students’ game behaviors and their learning
gains.

Keywords: Mobile-assisted Language Learning (MALL); game-based learning; Chinese
character learning; Computer-supported Collaborative Learning (CSCL)

1. Introduction

Chinese has long been regarded as one the most challenging languages to learn. One major
challenge to the non-native learners is the complexity of the logographic configuration of
Chinese characters [15][23]. There are two categories of Chinese characters in terms of
their physical structures. One is called an integral character which contains only one
component, such as [, and the other one is named compound character, which includes
at least two components [15]. Most Chinese characters are composite made up of multiple
reusable components that fit into the square space. The spatial configurations of these

compositions usually follow about 15 different patterns [7][28]. Taking 1 asan example,
there are many Chinese characters that fits the pattern, such as &, Z&, and so on. Some
simple components can be combined to form more complex components or compound
characters [7]. Psycholinguists have stressed the importance of the awareness of
part-whole relations and component knowledge in the processing of language [17].
Previous studies have also concluded that it is hard to memorize the strokes in whole
words [19]. Therefore, other studies favored the instructions on the structure and form of
characters that require the students to pay attention to the association between character,
form and meaning. Students are encouraged to add associations to the characters and their
forms using their imagination and creative thinking [11].

In turn, we developed a game-based learning approach on collaborative Chinese
character formation, namely, “Chinese-PP” (J{ 7, #f—#t). PP refers to $#f—Hf or “Pin
yi Pin” in Chinese, which roughly means “trial assembling”, and also colloquially means
“striving for better (outcomes)”. In playing the game, the students are assigned
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smartphones in 1:1 (one-device-per-student) basis. The activity is conducted in multiple
rounds. In each round, a set of Chinese character components is randomly assigned by the
system server via 3G connections to individual students. The students have to recognize
and compose legitimate compound characters by grouping with their peers who have
different components. This paper focuses on analyzing the social interactions,
collaborative behavioral patterns and competitive strategies that were emerged during
several game playing sessions. In particular, we will discuss the different impacts of two
different grouping rules (allowing or not allowing the players to join more than one group
at each time) on the students’ game behaviors and their learning time.

2. Related Literature

2.1. Chinese character learning

Many studies emphasized the importance of Chinese character recognition. For example,
previous research indicated that the students' mastery of components and their vocabulary
have direct impact on character learning. Other studies also noted that novel students
should focus on learning character recognition which is more important than writing [1].
Shen and Ke (2007) stated that component information is involved in word recognition in
the area of morphological processing of Chinese character [16]. For example, some
scholars found that characters can be recognized by the activation of submorphemic
(radical) information [18].

A Chinese character consists of three tiers: whole character, components and strokes.
Moreover, the middle part, the components, is the core and the base for the formation of a
Chinese character [20]. While Chinese characters are composed from a limited number of
common components, previous scholars had successfully used computer technologies to
help students to develop such structural awareness about Chinese character [10]. Teaching
the structures of characters and simultaneously addressing the relationship between parts
and wholes would generate positive effects on character learning [2][12].

2.2. Mobile Assisted Language Learning

Mobile learning makes diverse possibilities of innovative instructional method be carried
out in the general classroom in more effective and efficient ways. Scholars noted that
mobile-assisted language learning (MALL) provide students with rich, real-time,
convenient, social contact, collaborative, contextual learning opportunities no matter
inside and outside the classroom (Kukulska-Hulme,& Shield, 2008). The paradigm has
also been applied to Chinese Language learning in recent years. A previous study explored
the feasibility of using of a wireless handheld system (WHS) that supports the individual
and co-operative reading activities in Chinese language classes, and found that WHS
improved students’ Chinese language and facilitated co-operative learning in the Chinese
class [4]. Another study on Chinese vocabulary (idiom and conjunction) learning placed an
emphasis on learner created contexts and contents, and found that the students’ ongoing,
open-ended, personal-to-social meaning making processes showed potential of
transforming language learning into an authentic learning experience [22][24][26][27].

2.3. Game-based Learning

The purpose of new interactive models in learning environment is to involve students in
their learning tasks. Games are regarded as effective tools for enhancing learning [5][14]
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because Game-based learning assists students to learn the material by overcoming
challenges in games. Game-based learning has the characteristics of helping learners
enthusiastic, focused, and engaged. As a result, the students can be interested in and enjoy
the tasks they do [13]. The students do their best to achieve their goals by insisting on the
end of playing game without forces [6]. The Chinese-PP approach in the study was
designed on the foundation of the games and learning model which is illustrated in Figure
1 proposed by Garris et al. (2002). In the beginning of the game cycle, the judgments of
users are based on free will, and their intentions representing engagement and enjoyment.
User behaviors are triggered in exert intense effort and concentration. The feedback is
critical to support performance and motivation [3][21]. Research suggested that the effects
of feedback on performance are highly variable; especially well feedback can improve
performance [8].
INPUT PROCESS OUTCOME

Game Cycle

User judgments:
Judging or pulling the
radicals which are

needed for composing a
/ Chinese characters. \

System feedback: User behavior:
Teacher consultants Including going to invite the
students who own the radicals

to form a Chinese character, or
being invited, or declining to
invitation, or approving of

taking part in a group.

Instructional
content: radicals %
Game
characteristics:
Joyful,

competative...

Learning outcomes:
How many characters does
each student compose?
How many points does
each student win?

debriefing

Figure 1. The Input-Process-Outcome Game Model used in ChinesePP (Garris et. al., 2002)

3. Method

3.1 Procedure

Sixteen P3 students who were learning Chinese as second language in Singapore in a
primary school participated in the empirical study. Six one-hour Chinese-PP learning
sessions were designed with the involvement of the researchers and teachers. Each
learning session consisted of three sections, namely, warming up (about 15 minutes), game
playing (about 30 minutes), and recalling (about 15 minutes). The learning sessions were
enacted between May-September, 2011.

More specifically, in the warming up section, the teacher delivered brief instructions
with Powerpoint files on specific knowledge of Chinese character structure, such as
pictophonetic character (a character that composes of a component indicating the
pronunciation and another representing the semantics, e.g., I§ [means ‘“sunny”,
pronounced as ‘qing’], with FH[“sun”] representing the semantic meaning or ‘picture’ of
the character, while 7 [similarly pronounced as ‘qing’] indicating the pronunciation),
and enacted relevant paper-based group activities. The aim was to equip students with
prerequisite knowledge for the subsequent (two to three rounds of) mobile-assisted game
playing. After the game, the teacher facilitated a recalling activity where students were
asked to relate the characters that they had composed during the game with the character
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structure knowledge that they learned from the teacher (e.g., relating fi§ to “pictophonetic
character’).

3.2. Design of game-based learning activities

Figure 2 shows the framework of the Chinese-PP game. At least two game-based factors
and three learning theories are integrated in the system. The Chinese-PP game was
designed by means of integrating mobile learning in the general classroom setting with the
aim of promoting interactions and collaborations among learners. The game approach can
be characterized as spontaneous, dynamic grouping game as no fixed student group is
determined before each game round. Each student is equipped with a smartphone in which
they can see what components they have and what components the other classmates are
assigned. The students will identify their partners in order to collaboratively compose the
components into a legitimate Chinese character. When one game advances to the next
round, the existing groups are all disbanded and a new set of components are assigned to
the students.

Learning factors

Collaborative

Dynamic grouping
Client user

6-@ ......

Client user  cpion¢ nser

Game-based factors
Competitive

D

. G >
Server > 4

Communicative
Language
Teaching

Task-oriented

. Proi
Teacher Console Projector

Figure 2. Framework of Chinese-PP in class

The setting and devices used in the study consists of a projector, the 3G wireless
connection, a laptop with the Chinese-PP teacher console being installed, 16 smartphones
installed with the client application of Chinese character recognition game. The facilitator
(usually teacher) prepares several sets of Chinese components that are equal to the number
of participating students in advance. When the game starts, the client application on the
smartphone displays all the components for a student to select and configure (spatially) in
order to form a Chinese character (see the left of Figure 3). Upon submission of her
composed character to the server, the other students who “own” the components that the
student has selected will receive the character on their “My Groups” window as a proposal
for grouping. However, the proposed student cannot take for granted that her peers will
join her group as the other students might have also formed their own characters or receive
other proposals. This is the point where she will need to negotiate with the peers to join
her group.

In addition, the system allows the teacher to tweak the game rule of whether to allow
an individual student to form or join more than one group at a time (known as
“single-group mode” and “multi-group mode” respectively). For example, a student who is
assigned the component “f1” (“five”) submits a character “&” (I). At the same time,
another student may propose “/fi” (“group”) and invites the former to join them. During
the single-group mode, she will have to choose one between the two options. Otherwise,
she can join both groups if she thinks the two proposed characters are legitimate ones.
During the learning sessions, the teacher complied to our advice by alternating between
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the two modes across different game rounds in order to experiment their effects on the
students’ collaborative patterns and game behaviors.

The group which is organized by the students themselves based on their requirement.
At the right of Figure 3, the teacher not only checks the characters which the students
compose on the teacher console (projected on the screen), but also explains and gives
just-in-time feedback to all the students. Moreover, the students can know the characters
composed by other students and the scores they win (see below) in the teacher console.

Every player can
find the owner of
each component
in their smart
phone; for
example, Joe owns.
the component [.

| The record of the points which each student wins
The names R
of players :

the smart phone

The list shows a
possesses the
radical { . component owned by
certain one student.

The learners
can pull the

The names of
the students
who compose
the character
H
The teacher
confirmed that
{H is a correct
character
which is also
shown in the
projector to all
the learners.

shown around
the screen into
this area when
they need to
use these

The owner of

for composing
a character.

The name of the
student who holds| | The teacher explains
this smart phone. the Chinese
characters which
have been composed
and the points which
the students win.

The interface
lof this figure
will be shown
vhen a student
uses the stylus
lto point this
button.

Figure 3. The user interface of the smart phone client (left), and the teacher console (right)

A scoring scheme is applied in the game in order to motivate the students to strive
for greater game achievement. Students earn and accumulate scores by forming legitimate
groups — 10 points for a 2-component character, 20 points for a 3-component character, 30
points for a 4-component character, and so on (same score to be awarded to each member
of the group). This is to encourage the students to form bigger legitimate groups for
identifying more complex characters. During the multi-group mode, a student who joins
more than one group will earn accumulated scores from all the groups carrying the
legitimate characters.

4. Results and Discussions

4.1. The social interactions in the game-based learning

The dynamic collaborative grouping strategy enabled by mobile information exchange and
face-to-face interaction had successfully motivated learners’ active desire in finding out
what components can be put together to form a Chinese character in Chinese-PP. In terms
of peer collaboration, competition, and tutoring, the higher-achievement (HA; in terms of
their academic achievements in the Chinese Language course) students who have
indomitable characteristics become the leaders and advisors of the group to guide other
students in determining which are legitimate characters and which are not, or suggesting
alternative characters by replacing one or more components. For example, in the study, a
HA student Wendy (pseudonym) often took the initiative to advise other groups in their
game playing. After two Chinese-PP learning sessions, her peers became more inclined to
seek for her assistance. Albeit taking place in a general classroom, we rearranged the
student chairs and desks to set aside an empty space and encouraged the students to walk
around, form and re-form ad-hoc physical clusters to ardently discuss with different peers
so as to explore alternative possibilities of characters, as shown in Figure 4. As for the
lower-achievement (LA) students, we observed that they were not left alone during the
game. This was because the more proactive students (who were not necessarily HA
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students) would search for partners to compose their own groups. When other students
needed the components which the LA students had, they would explain their proposed
characters and invite the LA students to join their groups. As a result, the Chinese
character knowledge of the HA could be transferred to their counterparts.

Figure 4. The students carry smart phone with them and go around to discuss with others

4.2. Different impacts of two grouping modes on the game playing and learning

In this section, we compare the effects of the two collaborative grouping modes,
single-group mode and multi-group mode, to the students’ game playing and interactional
patterns in the game. According to our analysis on the video and server logs, during the
single-group game rounds, most of the students usually spend more time to figure out the
most complex characters that they could recall from the given components before making
their submissions. Conversely, during the multi-group rounds, they would attempt to
submit more alternatives of characters and were engaged in interactions with more peers to
confirm the legitimacy of those characters. The game had also become more competitive
as students who submitted multiple characters were more likely to gain higher scores. As
the scores and their overall rankings were dynamically updated in the teacher’s console
and projected to the students to refer to, that became one of the motivating factors for them
to remain active in playing the game.

Indeed, the students were keener on attempting to compose more complex characters.
Take one example that we observed within the single-group mode, four students formed
the character #(literally means “cooked” or “ripe”) whose configuration - is not
taught in P3. In turn, each of the four members won 40 points respectively at the same
time.

Conversely, during the multi-group mode, students tended to perform frequent group
re-forming to explore more possibilities. In one instance, five students formed the
5-component character % (“warn”) and received 40 points each. They then gradually
decomposed the character by removing one component each time, and “transformed” it to
i (“salute”, 30 points each), %j (“thoughtless”, 20 points) and %) (“sentence”, 10
points each). In another case, two students who received the components ™ and H
respectively first formed the character 1 (“previous”, 10 points), and then teamed up
with two other students separately to form fff (“borrow”, 20 points) and & (“cherish”,
20 points) respectively. In turn, both of them earned 50 points respectively. Apparently,
the students had applied the knowledge of pictophonetic character to figure out multiple
characters that their components can compose.

It is important to note that during the warming up sections of the past sessions, the
teacher had only taught ten most basic spatial configurations for composing Chinese
characters to the participating students. Nevertheless, Chinese characters with more
complex spatial configurations that were previously untaught had been identified and
submitted by the students during the activities. The above-stated example of % with the
spatial configuration = is one of such student-identified characters. Our video and audio

44



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

analysis shows that it was the intensive peer tutoring and collaboration during the games
that resulted in such unexpected knowledge gains.

4.3 Focus groups interview

We selected nine students with equal number of HA, middle-achievement and LA students,
including Wendy, for a focus groups interview. Seven students informed us that they were
usually taking the initiative to form characters and invite peers to join their group, while
the other two were more being invited. All of the students expressed that they enjoyed the
activities and would like to take part in more Chinese-PP sessions in the future. Seven
students indicated their perception of having learned new characters during the game
activities while, the other two students stated that they made guesses most of the time in
playing the game. In particular, Wendy expressed that she had been willing to assist other
students whenever requested by them, even though the characters that she suggested or
affirmed did not make use of her own components. In this regard, the Chinese-PP
approach has indeed resulted in the students’ enjoyment, competitions and collaborations.

In addition, the students agreed that the teacher console could help them confirm
whether their answers or guesses were correct or not. It became an important feedback
mechanism in the game. Typically, in the first two minutes of each game round, most of
the students studied their own smartphones as they could browse through all the
components available for the game round and proceed to trial-compose their first
characters. After the first character which is composed and submitted to the teacher
console, some of the students started to notice what was displayed on the projected screen.
As the learning sessions progressed, the time they needed to trial-compose their first
characters became shorter. In the final (sixth) learning session, the students submitted their
first character composed in less than one minute.

5. Conclusion and Future Recommendations

We have developed and studied Chinese-PP, a game-based MALL approach to address the
Chinese as L2 learners’ need of enhancing their understanding in the structures of Chinese
characters. Two different grouping modes, namely, single-group mode and multi-group
mode, were implemented in the activities. Through our empirical study, we discovered that
the students were more deliberate in composing more complex characters in one shot
during the single-group mode. Conversely, during the multi-group mode, the students were
more inclined to draw the sentence structure knowledge that they picked up during the
warming up sections in the present and past learning sessions to trial constructing multiple
characters. Both modes of game playing have resulted in different game patterns and
learning gains. In the future, we will further analyze the game process data in order to
distill various cognitive processes of their game playing. We will then make an attempt to
map the cognitive processes to the relevant theories of second language acquisitions and
Chinese character learning. It is hoped that such an effort will lead to the discovery of
more effective pedagogy and learning strategies for younger Chinese L2 students in
understanding the structure of Chinese characters.
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Abstract: Owing to the rapid advance of mobile technologies, numerous studies about the use of
mobile phone in education have been reported. Although most mobile phones have photo-taking
function, not many research have applied this function in language learning. The study aims to explore
the influence of integrating MALL photo taking activity on the learner’s English phrase learning
performance. A total of 116 students enrolled in a college in central Taiwan participated in this study.
Participants were divided randomly into two groups: control group and experimental group. The
control group is assigned the traditional sentence making activity for phrase learning. The experimental
group is assigned the activities of taking photos through participants’ mobile phone for phrase learning.
The study primarily connected to their daily encounter with newly acquired phrases by using mobile
phone to take photos and associate to the sentences they made. The college students were assigned a
one-to-one basis on taking photos in their daily encounter substance in order that construct sentences
with newly acquired phrases. The results indicated that the experimental group had significant gigher
scores than the control group on the post test and delayed post test.

Keywords: mobile-assisted language learning (MALL), English phrase learning, Photo-taking

Introduction

“Phrase is a group of words that are used together in fixed expression” (Macmillion, 2007,
p.1119). Phrases can help writers illustrate their own ideas more clearly and enrich the
meaning of the sentences, rather than creating word by words, and easier their writing task
(Li & Schmitt, 2009). To help learners better comprehend and remember these lexical units
of phrases, most teachers would ask students to make a meaningful sentence for memorizing
the corresponding phrases and learn how to use phrases well in the sentence.

However, some learners make sentence through observing the sample sentences provided
by instructors and then modeling what sample sentences do. Other learners may copy
similar sentences from dictionaries or websites. These learners perform the desire task while
modeling others do without creating association to their personal experience. As a result,
the meaning of phrases do not fully comprehended and actively processed from sensory
memory to long-term memory through the traditional sentence making activity. Therefore,
effective memory strategies and tool are needed to improve phrases proficiency (sentences
wrote by Liu, P. L., 2011/5/25).

Oxford (1990) provided three effective memory strategies for instructors to promote phrase
learning: creating mental linkages (i.e., placing a new phrase in a meaningful sentence),
employing action (i.e., physically acting out a meaningful relating expression), and
applying images (i.e., relating new phrase by meaningful visual imagery in the mind or in
actual drawing) (Oxford, p.39). However, the applying images strategy can be used through
associating phrases with a visual symbol or picture of a concrete object, but drawing might
be a frustrating aspect to learners who were not good at drawing and increase their cognitive
load. To capture the physically acting features of phrases concretely and efficiently, plug-in
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cameras of mobile phones can make learning more efficient to take photographs and further
collect data for their retention. The researchers named the activity used plug-in camera of
mobile phone as MALL (Mobile Assisted language learning) photo-taking.

For knowing the effect of using MALL photo taking on English phrase learning and
sentence making performance, the researcher adopted Nation’s (2001) learning general
processes (noticing, retrieval, and generative use) as the base for designing the English
phrases learning activities. The four activities includes: phrases learning instruction
(Activity 1), MALL photo taking (Activity 2), sentence making (Activity 3), and online
voting (Activity 4). Both control and experimental groups received Activity 1, 3, and 4.
However, only the learners in the experimental group had the MALL photo taking activity
(Activity 2) and needed to make sentences according to the photos they took (Activity 3)
(sentences wrote by Liu, P. L., 2011/6/1).

The major purpose of this study was to investigate the application of Oxford’s (1990) three
effective memory strategies of using MALL photo taking activity to assist English phrase
learning. The secondary purpose of this study was to investigate the difference of the
learners’ attitudes toward phrases learning activities whether they used the MALL photo
taking or not. The following research questions were investigated:

RQ 1 What is the influence of integrating the MALL photo taking activity on the learner’s
English phrase performance?

RQ 2 What are the differences on learners’ attitudes toward phrases learning activities?

Literature Review

One of the critical problems in traditional phrase learning instruction is that such instruction
are fragmented, and tend to be teacher-centered and separated from the students’ daily life
and interests (Cullen, 1994; Wong & Looi, 2010). There is significant potential in the
portability and versatility of mobile devices in promoting a pedagogical shift from instructor
centered to learner-centered learning (Jeng, Wu, Huang, Tan, & Yang, 2010; Wong & Looi,
2010; Wong, Chin, Tan, & Liu, 2010) (sentences revised by Liu, P. L., 2011/6/3, 2011/6/6).
Numerous studies about the use of mobile technology in education have been reported, in
which these technology-enhanced learning approaches are referred to as mobile learning by
the researchers (Hwang & Tsai, 2011).

In the past decade, various studies concerning mobile learning have been conducted in
museums, classrooms or labs (i.e., Hwang & Chang, 2011; Reynolds, Walker, & Speight,
2010). In addition to these indoor activities, an increasing number of mobile learning
activities have been conducted in the fields (i.e., Chu, Hwang, & Tsai, 2010; Hung, Lin, &
Hwang). However, there are only few research focused on the applications of mobile photo
taking function in language learning. The studies which applied the mobile photo taking can
be categorized into two different categories by the learning focus of the study: vocabulary
(Joseph, Bisted, & Suthers, 2005; Hasegawa, Ishikawa, Shinagawa, Kaneko, & Mikakoda’s,
2008), and phrase (Pemberton, Winter, & Fallahkhair, 2009; Wong & Looi, 2010; Wong,
Chin, Tan, & Liu, 2010) (sentences wrote by Liu, P. L., 2011/9/23).

Joseph et al. (2005) is focus on the word-image paired associated wired PhotoStudy system
for learners to upload images from a shared database for viewing the learning content with
related photos through context and photo viewing and reviewing multiple choice activities.
In Hasegawa et al.’s (2008) study, learners can create their own learning materials
register to the data base for sharing, and assessed to others’ creating materials for
vocabulary learning by using their favorite images or movies. The researchers compared
the teacher-created and student-created learning materials by using PSI (Personal
SuperImposer) system. The result indicated that memory retention of the participants who
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learned through creating their own learning materials is much higher than who only used
PSI system.

In Pemberton et al.’s (2009) study the learners learned the culture-related content in their
daily life through sound, image, sound and videos. Learners also build up different scenarios
to illustrate the phrases they don’t know through combining the text, sound, image, and even
a videos for providing in more interesting ways. Wong & Looi (2010) present two novel
case studies of MALL that emphasize learner-created content. In learning English
prepositions and Chinese idioms, respectively, the primary school students used the mobile
devices assigned to them on a one-to-one basis to take photos in real-life contexts so as to
construct sentences with the newly acquired prepositions or idioms. Subsequently, the
learners were voraciously engaged in classroom or online discussion of their semantic
constructions, thereby enhancing their understanding of the proper usage of the prepositions
or idioms. The photo blogging project described by Wong et al. (2010) involved students
using iPhones to take photos to illustrate Chinese idioms being studied and to share their
photos and comments with the class through a wiki. Students were encouraged to take
photos based on their daily lives using their immediate surroundings. This use of the
student’s actual environment improves upon similar projects that have used an artificial
space such as a lab or a classroom (sentences wrote by Liu, P. L., 2011/9/23).

So far, no previous studies conducted MALL photo taking on English learning. Thus, this
study complements previous studies in three ways:

(1) This study measure learners’ English pareses and extended sentence making
performance via MALL photo taking, whereas previous MALL photo taking studies only
focus on Chinese learning performance (sentences wrote by Liu, P. L., 2011/5/26).

(2) Learning gains were measured by means of a pre-test and a post-test while previous
studies only had one post-test.

(3) Quasi-experimental design was used for comparing the effects of Phrase learning MALL
photo taking, while previous studies usually used observation and survey (sentences wrote
by Liu, P. L., 2011/6/2).

Method
Participants

The participants were 116 English as second language (EFL) students in a university in
central Taiwan (68 females and 48 males). The participants were from two intact classes
enrolling in General English classes. The average age of the participants is 20. The length
of participants’ English learning experience ranged from six to eight years, from middle
school to high school. The English proficiency level of participants was intermediate level,
which is regarded as a person who was able to read short stories, private letters, or fax mails.
The total number of already-learned word for participants can be reached to 7000
(sentences revised by Liu, P. L., 2011/5/3).

The experiment of this study was a quasi-experimental study. The participants from two
intact classes were divided randomly into the control group (CG: N=48) and the
experimental group (EG: N=68). The researcher further paired participants into small
groups according to participants’ willing for English phases learning activities. There were
24 pairs in the control group and 32 pairs in the experimental group.

Instrument

English phrase preliminary test

49



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

The English phrase preliminary test consisted of 35 fill-in items which where delivered
from Common American Phrases in Everyday Contexts: A Detailed Guide to Real-Life
Conversation and Small Talk (Spears, 2002). Twenty English phrases were chosen by the
correct rate of learner’s answers.

English phrase learning activities

The English phrase learning activities were designed by Nation’s (2001) three general
learning process for remembering words: noticing, retrieval, and generative use. The
processes of the activities are described below.

Activity 1 - Phrases learning instruction: It offered an aid for visually by explaining the
meaning of the sentences, and instructor also asked learners orally repeating the sample
sentence.

Activity 2 - MALL photo taking: It was an activity for experimental group. The EG learners
worked as pairs and illustrated the 20 phrases with photo taking functions of their own
mobile phones.

Activity 3 - Sentence making: All learners were worked in pairs to make new sentence for
new learned phrases. The learners in the EG made sentences to describe the photos they took
in Activity 2.

Activity 4 - Online voting: All the sentences were posted on the class website for voting the
“top five excellent sentences”.

Table 1 General Process

Noticing Retrieval Generative use
Activity 1 —»  Activity2 — Activity 3 — Activity 4
(week 2) (week 3-4) (week 5) (week 6)
Phrases learning instruction MALL photo taking Sentence making  Online voting
EG O O O O
CG O X O O

Note: Table 1 was designed by Liu, P. L.
Note: EG = Photo-taking group; CG = No photo-taking group.
Note: The CG searched three related phases while the EG did the Activity 2.

English phrases immediate and delay post tests

The content for the English phrases immediate and delay post tests were the same. The tests
were containing three parts: translation (N = 20), fill-in blanks (N = 10), and multiple
choices (N =20). The purpose of the tests was designed to evaluate participants’ recognition,
comprehension, and application of target phrase. Specifically, the purpose of the English
phrases immediate and delay post tests were to detect the participants’ short-term memory
and long-term memory of the phrase learning (wrote by Liu, P. L., 5/13/2011). English
phrases immediate post test was conducted in week 7, and the English phrases delay post
test was conducted four weeks later (week 11).

Translation (2 points): Participants were required to write down the English phrases
according to the corresponding Chinese meaning, measuring the recognize ability to target
phrases.

Fill-in blanks (2 points): Participants had to fill in 10 phrases in the blanks of each sentence
to make the sentence completely, measuring the ability to comprehend the English phrases.
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Multiple choices (2 points): Participants were required to answer 10 items in the multiple
choices parts. In the multiple choice part, each item included one correct answer with three
distracters, measuring the ability to apply the English phrases to new language contexts.

Phrase learning survey

The survey was 9-item, five- point Likert-scale evaluation questionnaire; which elicited the
concerning information about participants’ motivation. This questionnaire (o = .85) was to
evaluate learners’ attitude toward three English phrases learning activities (Activity 3:
sentence making, Activity 4: online voting). For example: Q1-Q3: I think that learning
through sentence making /online voting promotes my phrase learning interests; Q4-Q6: I
think that learning through sentence making /online voting increases my phrase learning
opportunities; Q7-Q9: I think that learning through sentence making /online voting
increases my discussion opportunities with peers.. The goal was to investigate learners’
attitude about the effects toward four English phrases learning activities on their motivation,
the learning opportunity increase, and the involvement of cooperative discussion (wrote by
Liu, P. L., 5/18/2011).

Procedure

The whole experiment took place over 11 weeks, and the data sources included English
phrase preliminary test, sentence making assignments, online voting , English phrases
post-test, English phrases delayed post-test, and phrase learning survey.

The English phrase preliminary test was conducted in week 1. In week 2, all participants
received the phrasing learning instruction regarding the 20 phrases. In the following two
weeks (week 3-4), the EG learners had to do the assignment as MALL photo taking activity
related to the sentence that they would made, and the CG learners tried to find three related
phrases for each phrase with derived from the same verb by searching on the web. After
completed their MALL photo taking activity or derived phrase searching assignment, all
learners were asked to completed sentence making activity as class assignment in week 5.
In week 6, the on-line voting activity would be conducted. All learners then voted the top
five excellent sentences for each phase from paired learners. In week 7 and 11, the English
phases delayed post-test was used for testing their delayed memory of learned phrases.

Table 2 Mall Photo-taking and Sentence Making Activities for the Experimental and
Control Groups

Experimental Group Control Group

MALL photo taking Sentences making Sentences making

The boy can sleep through fair He never gives up through fair

and foul. and foul.
YL ATREFRTEE - b E PR T s JF’K ? € %
«_ﬁg o

He has passed on because he I’'m so sorry to hear the news

jumped from a floor. that your father passed on.
SR I oL AN EARRECE 8 Rl ISR S Sy

N1
/ﬂ o ©
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He worked out a good answer. Allen was beat up by the Ben
) o because he kissed Ben’s
RN BEE R girlfriend.

Allen # Ben % #7,%] 5 = &
7 Ben e %

Result

The MALL photo-taking group had higher performance on the post and delayed post
English phrases tests

Research question one asks if there is significant influence of integrating MALL photo
taking activity on the learner’s English phrase learning performance. The results of the #-test
confirmed that there were no significant differences in the preliminary test of the two groups.
(= -1.15, p=26). Students who received Mobile assisted photo-taking training and
assignment gained significantly higher scores on post test (see Table 3) and delay post test
( see Table 4).

According to the Independent #-test results shown in Table 3, there was no significant
difference in the multiple choice section on the post-test. However, the experimental group
performed better than the control group in the multiple choice part on the delayed post test.
We may concluded that the experimental group performed better than the control group
after the mobile-assisted photo-taking tasks in longer time rather than a short term period.

Table 3 English phrases post-test for the experimental and control groups

Group N M SD t p
Post-test EG 68 73.72 23.70 1.86 .07
CG 49 64.57 26.54
Translation EG 68 32.00 10.54 2.51 01%*
CG 49 26.00 12.99
Fill-in blank EG 68 11.94 5.59 2.32 .02%
CG 49 8.76 7.66
Multiple EG 68 29.78 10.393 -.01 .99
choice
CG 49 29.81 8.931

Table 4 English phrases delayed post test score for the experimental and control groups

Group N M SD t p

Delayed Post-test EG 68 57.71 25.33 2.51 O1*
CG 49 46.06 23.80

Translation EG 68 38.88 28.47 4.20 .00*
CG 49 22.53 12.61

Fill-in blank EG 68 16.60 14.51 4.29 .00*
CG 49 8.20 5.73

Multiple choice EG 68 26.98 10.08 3.90 .00*
CG 49 21.49 8.52

The MALL photo-taking group had higher motivation on the phases learning survey
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According to the Independent #-test results shown in Table 5, there was significant
difference in the multiple choice section on the T-test result of English phrases. However,
the experimental group performed better than the control group in the multiple choice part
on the English phrases survey. We concluded that the experimental group performed better
than the control group because experimental group motivated better than the control group.

Table 5 T-test result of English phrases survey for the experimental and control groups

Group N M SD t P

Motivation Photo 29 3.86 0.41 11.94 .00*
No photo 34 2.64 0.39

Phrases learning ~ Photo 29 3.98 0.46 3.62 .06
No photo 34 3.84 0.49

Sentence making  Photo 29 3.86 0.57 2.05 .04%*
No photo 34 3.59 0.52

Online voting Photo 29 3.94 0.50 3.36 .00*
No photo 34 3.45 0.64

Discussion

This research conducted image and physically acting out a new expression for aiding
learners recall and transform the phrases in long term memory. Mobile assisted
photo-taking seems to be an effective way for learners to apply images which is more
concretely and efficiently than drawing for a meaningful visual imagery. According to
Oxford (1990) memory strategies for instructors to promote phrase learning includes
creating mental linkages (with learner’s personal meaning), applying images and sounds
(linkage verbal material with image or sound), reviewing well (reviewing in intervals),
employing action (linkage verbal material with motion or touch). Memory strategies are
more effective as learners synchronously than using meta-cognitive strategies. On the other
hand, mind storage capacity for visual material is better than verbal one, visual information
is more effectively transformed to long term memory, and visual images aid recall of verbal
material, and a great rate of learner prefer visual learning. The illustration explains the
experimental group with mobile-assisted photo-taking tasks performed better than the
control group in the translation. The fill-in blank sections need more memory loading to
answer. In Chen, Hsieh, & Kinshunk (2008) study, the result describes learners with higher
verbal and visual ability or lower verbal and visual ability learn easily by providing image
annotation with written learning content through mobile language learning environment.
The learners easy to create mental image by the meanings of the phrases turned phrases into
photos. After the learners finished the photos and sentence making, they reviewed for online
voting to enhance short term and long term memory. The lecture procedure design also
followed Nation’s (2001) three general learning process: noticing, retrieval, and generative
use. The result shows that learner got better performance in experimental group because the
delay post test and the mobile photo-taking task improved the learners English phrase
ability even in a longer time period.

For further research, the application of mobile —assisted photo-taking may use for learning
idioms, slangs, or sentences.
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Preface

In the recently years, game-based learning has been gradually emphasized in the
educational technology field, and novel technology and instructional methods which
facilitated social interaction were also discussed and proposed by researchers in
game-based learning. Nowadays, the cultivation of the citizens’ scientific literacy has

received more and more attention in all countries around the globe.

To improve the citizens’ scientific literacy, technology-enhanced science learning has
been highlighted by science educators. In particular, how educational games play
roles in promoting student science learning outcomes and their scientific literacy
should be a crucial research issue. Recently, research concerned with science
educational games has been an emerging research field. The studies in this field can
facilitate the integration of theories and practices in digital learning and science
education, and provide insights into the use of educational games or toys to help
science learners’ knowledge construction, conceptual change, reasoning and
argumentation, scientific inquiry, collaborative learning, and their learning
engagement. To address this important issue, this workshop aims to explore the trends,

design, and evaluation of science educational game.

Seven papers were finally selected for this workshop. Each selected paper went
through a blinded peer review process. These papers explore various science
educational game issues, including science teachers’ experiences, attitudes and
perspectives on digital games, web-based drill game and RPG game development,
multi-user game system, 3D virtual worlds and evaluation of serious educational
games. It is hoped that these papers will bring about in-depth discussions during the

workshop.
Organizers

Huei-Tse Hou, National Taiwan University of Science and Technology, Taiwan

Ying-Tien Wu, National Central University, Taiwan
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Elementary school science teachers’
experiences, attitudes and perspectives on
digital games and using digital educational

games in science classrooms

I-Hua Chung®, Chao-Shen Cheng”, Chi-Hsuan Mai® & Ying-Tien Wu®
“Graduate Institute of Network Learning Technology, National Central University, Taiwan
bChingshui Elementary School, Taichung City, Taiwan
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Abstract: This study aimed to investigate science teachers’ experiences, attitudes and
perspectives on digital games and using digital educational games in science classrooms. To
this end, a total of 14 elementary science teachers were interviewed. The teachers’ narratives
obtained by tape-recorded interviews were analyzed qualitatively. Major findings and
implications are discussed.

Keywords: digital game-based learning, digital game, science education, in-service teacher

Introduction

In the recent years, digital educational games have been considered as potentially effective
and powerful instructional tools [1]. Consequently, digital game-based learning (DGBL)
has been highlighted by researchers and educators [2].In science education, some empirical
studies have been conducted to examine the effects of science educational games in school
setting [3][4]. These studies have revealed that digital educational games are capable of
improving science student content knowledge understanding, inquiry ability and motivation
[5].

Many researchers have proposed that games are powerful educational tools if used
appropriately [6]. However, digital game-based learning has not being widely adopted in
schools by teachers [1]. Undoubtedly, teachers, teachers’ experiences and perceptions on
digital games and their perspectives on the use of digital educational games are crucial to
their adoption of digital educational games in classrooms and the success of digital
game-based learning. To address this important issue, this study investigate a group of
elementary science teachers’ experiences and perceptions on digital games and their
perspectives on the use of digital educational games in science classrooms.

1. Methods
1.1 Subjects
The subjects of this study are 7 male and 7 female voluntary in-service elementary science

teachers (a total of 14 teachers). Their teaching experiences ranged from three to twenty
seven years, and all of them hold undergraduate degrees.

58



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

1.2 Data collection

This study was conducted to explore a group of elementary science teachers’ experiences

and perceptions on digital games and their perspectives on the use of digital educational

games in science classrooms. To this end, tape-recorded interviews were conducted. The
interview questions are listed below:

Question 1: Have you ever played a computer game? (Understanding science teachers’
experiences in playing computer games)

Question 2: How do you think of playing computer games? (Assessing science teachers’
perceptions in playing computer games)

Question 3: Do you agree that computer games could assist science education? Why?
(Assessing science teachers’ positions regarding the use of digital educational
games in science classrooms)

Question 4: Have you ever employed any computer game in your science classes? If so,
how did you apply it? (Assessing science teachers’ experiences regarding the
use of digital educational games in science classrooms)

Question 5: What are the possible advantages or disadvantages for students’ learning if
employing educational computer games in science classrooms? Why?
(Assessing science teachers’ perspectives regarding the use of digital
educational games in science classrooms)

1.3 Data analyses
After the tape-recorded interviews, the narratives of the participants are transcribed and,
then, were analyzed qualitatively.

2. Major findings and discussion

2.1 Science teachers’ experiences in playing computer games and perceptions in playing
computer games

This study explored the science teachers’ experience of playing computer games. All the
participants stated that they had played computer games. Four teachers only had little

experience of playing computer games, while two teachers had very much experience.

Table 1. Teachers’ attitudes toward playing computer games

N (%)
Positive 8 (57.14%)
Negative 3(21.43%)
Neutral 3 (21.43%)

As revealed in Table 1, more than a half of the interviewed teachers showed positive
attitudes toward playing computer games. It should be noticed that three teachers had
neutral attitudes toward playing computers. To sum, most of the teachers did not show
negative attitudes toward playing computer games.
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2.2 Science Teachers’ positions regarding the use of digital educational games in science
classrooms

Table 2 showed that most of the teachers in this study agreed with the use of digital games in
science classrooms. Those agreed with the use of digital games in science classrooms
proposed that use of digital games in science classrooms could encourage student
motivation and improve their learning outcomes, while the only one teacher who disagreed
with the use of digital games stated that if the digital games were just used as quizzes.
Moreover, two teachers holding neutral position mentioned that proper digital games were
still not available.

Table 2. Teachers’ positions regarding the use of digital educational games in science
classrooms

N (%) Reason
Agree 11 (78.57%) Encouraging motivation (n=8),
Improving learning outcomes (n=5)
Disagree 1 (7.14%) Poor usage of digital games
Neutral 2 (14.29%) Unavailability of suitable digital games

2.3 Science teachers’ experiences regarding the use of digital educational games in
science classrooms

In this study, science teachers’ experiences regarding the use of digital educational games in
science classrooms were also explored. It was found that a half of the participants (n=7) had
ever employed computer games for science teaching, while a half of the participants (n=7)
had not yet.

Most of the teachers having the experiences regarding the use of digital educational games
in science classrooms mentioned that they used the digital educational games as
instructional tools, such as teaching materials demonstrated by teachers or supplementary
learning materials (n=4), while the other teachers employed computer games in their
science classrooms as assessment tools (n=3).

Those who had not employed computer games for science teaching mentioned that because
instructional time was insufficient they were not able to make use of digital educational
games in their science classrooms. They also mentioned that the use of digital educational
games may encourage learners’ motivation.

2.4 Science teachers’ perspectives regarding the use of digital educational games in
science classrooms

The science teachers in this study also mentioned the possible advantages or disadvantages
for students’ learning if employing educational computer games in science classrooms.
Their responses were summarized in Table 3. According to Table 3, three major advantages
were mentioned by the teachers. The advantage most frequently mentioned by the teachers
is that the use of educational computer games in science classrooms will encourage
students’ learning motivation. The second advantage most frequently mentioned by the
teachers is that the use of educational computer games in science classrooms can be used as
supplementary materials to support students’ abstract thinking and promoting their
conceptual understanding. Also, some teacher mentioned that educational computer games
can be used for students’ adaptive learning after school.
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Table 3. Teachers’ perspectives regarding the use of digital educational games in science
classrooms

N (%)

Advantages Encouraging motivation 12 (85.71%)

Enriching learning materials 6 (42.86%)

Students’ adaptive learning after school 2 (14.29%)
Disadvantages Addiction in playing digital games 2 (14.29%)

Uninterested in other learning materials or 3(21.43%)

teachers’ instruction

Healthy considerations 1 (7.14%)

The science teachers in this study also pointed out some disadvantages of the use of
educational computer games in science classrooms. For example, they were afraid that
students may have addition in playing digital games. Also they were afraid that students
might only interested in the educational computer games used in science classrooms, and
uninterested in their teaching or other learning materials. In sum, according to the possible
advantages or disadvantages proposed by the teachers, it seems that the teachers might have
poor understanding of educational computer games. As a result, they stated surface
advantages or disadvantages of digital game-based learning.

3. Conclusions

This study explored elementary science teachers’ experiences, attitudes and perspectives on
digital games and using digital educational games in science classrooms. The findings of
this study may provide some insights for teacher educators or educational game developer.
This study revealed more than a half of the science teachers had positive attitudes towards
digital games, and most of them agreed with the use of digital educational games in science
classrooms. However, only a half of the science teachers had ever made use of digital
educational games in their science classrooms. According to the possible advantages or
disadvantages proposed by the teachers, it seemed that teachers in this study had poor
understanding regarding digital game-based learning. To promote the implementation of
digital game-based learning in science classroom, more digital educational games designed
for science learning will be needed. Besides, to get deeper understanding regarding digital
game-based learning, science teachers should be provided more opportunity to experience
digital educational games. Also, teacher professional development regarding DGBL in
science education will be crucial.
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Abstract: There is still limited research investigated the effectiveness of and mental
aspects toward web-based drill games on learning resources classification. The purpose of
this study was to design a web-based drill game “Happy Black-faced Spoonbill”, to
improve learners’ resources classification abilities. Content analysis was used to
investigate each aspect of motivation, attention, perceived ease of use, and perceived
usefulness toward the game owned by students from the interview data. Twelve students of
grade 4 to 6 who were randomly selected from a cram school were volunteered in this
study to play the game. The findings showed that the drill game could be useful in helping
learners to acquire and practice the targeted content knowledge. In addition, providing
features of fun, points, and rewards were deemed as important and attractive in game
design for obtaining learners’ attention and targeted learning outcomes. The game with
ease of use and usefulness features could also facilitate students to improve their learning
performance, increase their knowledge acquisition, and experience more effective
learning.

Key words: Web-based drill games, motivation, attention, ease of use, usefulness.

Introduction

Recently, with prosperous technology, researchers have been interested in the possibilities
that game brought to the learning environment [1, 2]. For instance, researchers have found
that during game playing, learners were more active and engaged in learning [1, 2],
possessed positive attitude toward learning, and displayed better learning performance [3].
It is found that game can be designed to supplement traditional classroom education
through satistying learners’ varied preferences and providing opportunities for learners to
think and learn in innovative ways and yet at the same time enhancing learners’
performance.

According to Alessi and Trollip [3], the feature of drill game is providing useful
learning information for repeated practices rather than oral guidance to enable fluency.
The practice itself is very important, and as Alessi and Trollip [3] pointed out, “most
educational games at elementary level are in fact drills in game clothing.” Content
knowledge and procedural skills can be learnt through reiteration with support of
instructional strategies and principles designed in games. In this study, we have designed
and developed a web-based drill game, which aims at facilitating students’ learning
through repeated playing experience online. Although several studies were conducted to
investigate the effectiveness of drill game on learning mathematics [4], limited research
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investigated the effectiveness of and mental aspects toward a web-based drill game on

learning resources classification. Therefore the objectives of this study were to:

1. Design and develop a web-based drill game, “Happy Black-faced Spoonbill”, for
elementary-level students in a cram school to play and record the content of
interviews.

2. Use content analysis to investigate each aspect of motivation, attention, perceived ease
of use, and perceived usefulness toward the web-based drill game owned by students
from the interview data.

Methodology
1. Participants

A total of 12 students consisted of 5 female students and 7 male students of 4th grade to 6"
grade volunteered to participate in this study. These students came from a cram school in
Taoyuan County in Taiwan. All of these students attended the cram school for additional
instruction in English, Chinese, and mathematics.

2. Game Introduction and Design Mechanics
2.1 Game introduction

The web-based drill game, “Happy Black-faced Spoonbill” was designed and developed
by NTUST MEG Mini Educational Game Group in 2011 for elementary school students.
The web-based drill game in this study was designed to be completed within three minutes
for a single drill session, where players can choose to repeat the game for several times.
Before each player starts to play, they are free to choose whether they want to view or skip
the cover story on the main menu, which will take them one minute to complete. The game
consists of the following features. First, learning goals are addressed in a specific way that
learners know what should be learnt. In the current study, the game contains both content
knowledge of resources classification and the features of drill-based learning, which is
about repeated practices to maintain learnt content knowledge. Learning goal of the game
is that players will be able to learn content knowledge of classifying resources based upon
different classifying features, for instance, most medal objects can transmit heat, reflect
light in a certain degree, and so on. Besides, the mission of this game expected learners to
classify at least three resources for each of six recycle bins (medal, wooden, paper, plastic,
glass, and poisonous bins) correctly. The cover story motivates learners to play within a
context where Black-faced Spoonbill lives and to participate in tasks described in the
mission. The role set as a curious elementary-level boy who attends to the Double Tenth
Day to celebrate with friends and in some reasons becomes a Black-faced Spoonbill to
help save the environment.

To connect the game goal/mission and learning goal, the player in the game has to
search three resources to complete the game missions. The game interface was designed to
be simple and intuitive for players to navigate without instructions and technical help.
When students login the game, they can see the cover story, rules and mission, main screen
for playing, and the ending story, in order. Players are only given ten health points and 180
seconds to complete the mission. When players are in final countdown, the speed of music
will be faster until the time runs out. If the time or health points run out, the game is over.
On the main screen for playing, players use the mouse to control the bird (cursor) to move
around and clip, drag, and classify the scattered resources to the corresponding recycle bin.
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The points are shown under each recycle bin so that players can evaluate how well or how
poor they are doing at ease. The feedback is prompted at the bottom right corner of the
screen with a Black-faced spoonbill’s mad face each time when the player classifies
resource wrong to a recycle bin. Also, if players classify resources wrong continuously, the
health points will decrease to zero. Besides, players are given a badge on the upper right
side of the screen every time when they collect more than three objects of garbage for each
classification or recycle bin (e.g. medal) as reward mechanics. When the game is over, the
score statistics will give performance of an entire play of the player.

health points Countdown
. timer
Badges as
main screen rewards
for playing
recycle bins
Show mad face
when wrong
classification as
score feedback
statistics
Figure 1. The interface of “Happy Black-faced Spoonbill”
2.2 Design Mechanics

The domain knowledge of the game was fall into environmental sustainability, which
encapsulates content knowledge about resources classification and conceptual knowledge
of the environmental protection related to environmental sustainability issues. 3R, reuse,
recycle, and reduce of used materials has been called on as major policies for
environmental sustainability [5]. In addition, knowing how to classify resources (garbage
and rubbishes) was deemed as the first step for 3R and for reducing the extremely huge
cost managed by public sectors. Moreover, providing a vivid environment for young
players to engage and notice the importance of protecting our environment was another
focus of this game. Following, game factors will be discussed.

In the web-based drill game, graphic representation was used primarily to mimic
authentic objects and living environment to arouse students’ attention and concern for
environmental issues. Using the mouse was designed as the only method for bird’s moving
and for selecting objects (resources) in this game because it’s easy for novice users and
nonreaders or non-typists [5]. In addition, the funny storyline was set up with fantasy
atmosphere to further stimulate students to envision themselves in a situation of a
black-faced spoonbill that faced an environment with varied kinds of garbage and
resources around and to engage in the game task. Mainly, the avatar in the game was a bird,
which provides an imaginary experience for players to feel fun. The design of the task was
set as intermediate level of difficulty following an expert’s suggestion so that students can
involve in beneficial challenge and obtain content knowledge of resources classification.
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Another factor, discovery, was also designed for players to move around with their cursor
on the screen, which encourages them to discover new scene and resources within the
main screen.

3. Procedure and Data analysis

At the beginning of the study, participants had received an informal instruction
individually for less than 5 minutes about basic features of different kinds of resources,
such as medal, wood, paper, plastic, glass, and poison, so that their prior knowledge about
resources classification could be controlled as comparably similar to each other. Basic
features such as glass as fragile, medal as malleable, and so on were introduced. Then, the
students were invited to play the game individually. Following the first trial of the game
was an interview conducted to probe players’ feedback and understanding toward the
game. The reason that interview was adopted in this study was because participants are not
able to recognize the ‘right’ classification and the survey results can not reflect their true
behavior, cognitive process, and error patterns [5].

Interview questions were designed to probe different aspects of motivation and
attention. For motivation, major questions prompted, 1) Do you like this game and why? 2)
Which part of this game you think is interesting and why? 3) Through this game, would
you like to learn resources classification better? For attention, major questions included, 1)
Were you diffused or concentrated while playing the game and why? 2) What was the
most appealing part of the game to you and why? 3) Did you notice the cover story/main
playing screen/score statistics and why?

Then each student was asked whether they want to play again the game. The
treatment stopped whenever they required quitting the game. Following the game was a
second interview session conducted to probe the players’ perceived ease of use and
usefulness toward the game. Major questions for perceived ease of use and perceived
usefulness were, 1) Do you think this game was easy or hard to handle with and why? 2)
Do you think this game was helpful in learning resources classification and why? The
interview sessions lasted within 30 minutes.

Content analysis was utilized to analyze students’ responses to the interview
questions. After reading every single response from the 12 participating students and
organizing the responses into systemic categories, two coders (researchers) coded each
response to each question accordingly. The coders read all of the responses first, coded
important keywords until categories emerged from similar codes, and discussed and
reached consensus in categories and criteria. Their inter-coder agreements for these
analyses were assessed and reported as greater than 0.80. In addition, the two researchers
discussed the discrepancies and achieved the final level of agreement.

Results and Discussion

All participants were free to decide how many times to play the game during fifteen
minutes so that students had enough time to explore on the game. Students’ responses to
the interview questions after they finished the game were categorized and summarized in
Table 1 to Table 4 based upon main four perspectives, students’ motivation, attention,
perceived ease of use and perceived usefulness toward the game, consecutively. All
numbers in four tables were only represented as the frequency and percentage of
agreement to the corresponding question/dimension. For instance, if one boy agrees that
he was alert by the main screen, then his response will be counted as one. Besides, The
mark of “in Table 2 and Table 3 indicates each sub-category underneath the main category
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consists of one question. That is, it consisted of 3 different questions for the main category,
Intensiveness in Table 2, while there were 2 questions for the main category, Clear and
Understandable in Table 3.

1. Motivation

The study categorized four main aspects of motivation toward the game, such as fun,
fantasy, challenge, and learning based on interview data as well as literature review [3]. As
students were asked to describe the reasons why they wanted to replay the game, it is
found that all students experienced fun in the web-based drill game, except for one girl as
shown in Table 1. For example, student #s04 mentioned, “The game is fun. I like the game
because it’s more interesting during class.” Besides, student #s05 described, “I think the
cover story is fun because it can make the whole class laugh” Also, student #s07 indicated,
“The cover story teaches me about garbage classification and makes me feel the game
following (the story) will be fun and hilarious.” The game offers interesting and novel
contexts that stimulate students’ motivation to explore unknown environment. Players
with fun experience may be more immersed in the learning environment provided by the
game. The characteristic of fun proved to be major motivation for students to play and
learn.

In this study, all the students played the game at least twice and were motivated to
take up challenge. 67 percent of students mentioned that they wanted to play again
because they were not satisfied with their performance in the previous trial. For example,
student #s09 indicated, “Since I didn't figure out how to play it well, I did not play it well
at the first time. But I really desire to try again once I have the previous experience.” Also,
student #s06 pointed out, “/ want to try again, because I want to break the record!” 1t is
worth of notice that comparably more boys than girls mentioned challenge as a main factor,
which motivated them to play the game. During the first trial of the game playing, students
may have some unclear concepts in resources classification. However, students may
benefit from the following trials to notice and correct their mistakes. The triggered element
of the game, challenge, can also be found in students’ intention to compete against oneself.
For instance, both student #s08 and student #s12 mentioned, “/ want to try again to see if |
can make great progress next time.”

58 percent of students described their game playing experience as a novel one which
is different from the real world. For example, students mentioned that the feeling of
fantasy from the cover story and role-playing experience aroused their interest in playing
the game. Student #s08 pointed out, “It is incredible that a bird can pick up the trash!” In
addition, Student #s09 mentioned, “I think it is a lot of fun when I saw the bird in the
cover story. I wonder what I am going to play later on.”

The experience of learning was shown to be another dimension of motivation while
playing the game. Students did enjoy playing the game and learning when they sense their
progression. As show in Table 1, all students mentioned that they were motivated to learn
better on resources classification after playing this game. However, the experience of
confronting ill-equipped problems will decrease students’ motivation. Student #s01
pointed out, “/ do not have confidence in operating that (mouse) better because that
(mouse) is hard to control for me.” Student #s05 also mentioned, “I think this game is
alright but the mouse is hard to control.”

Table 1. Frequency and percentage of the motivation toward the game

Fun Challenge Fantasy Learning
Girls 4 (80%) 2 (40%) 3 (60%) 5 (100%)
Boys 7 (100%) 6 (86%) 4 (57%) 7 (100%)

total 11 (92%) 8 (67%) 7 (58%) 12 (100%)
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Note: n=12 (Girls: 5; Boys: 7)
2. Attention

To investigate players’ attention toward the web-based drill game, the interview data were
closely examined and compared with findings in the literature [6] and finally coded into
three dimensions, which are, 1) distribution (diffused versus concentrated); 2) selectivity
(the “what” of attention); 3) intensiveness (alert versus inattentive). As shown in Table 2,
there was only one female reported that she was in a medium level of concentration, while
most of other children reported that they were concentrated during the play. Among them,
one girl #s02 and one boy #s07 mentioned that they were concentrated because the game
was fun. Besides, one girl #s04 and two boys, #s09 and #s11, were concentrated because
of focusing on classification itself. For instance, student #s04 said, “/ was concentrated
since I would like to classify more and reduce the frequencies of my classifying wrong.”
Also, student #s09 indicated, “I was not diffused because this is a classification game and
I need to focus on the classification.” Student #s012 revealed, “The reason I was
concentrated was because of the homework I have not yet finished.”

As for the “what” of attention students had, there were 42 percent of students
mentioned that the main screen was appealing to them while there were also 42 percent of
children said that it was the classification and statistics areas attracted their attention. For
example, student #s02 indicated that the game provided a sense of adventure especially
when the bird was flying. A male student even asked, “It was most appealing to me why
the bird can catch the garbage.” The same importantly, students who mentioned that the
classification and statistics areas attracted them were those who care about goal and
performance achievement. For instance, student #s11 said, “The most appealing thing to
me was that if I can get the score I will be happy.” Even though the number of mentioning
the cover story as their selectivity was comparably low, 20 percent of girls and 14 percent
of boys still mentioned that the cover story was fun, interesting, and creative. A possible
reason that most students did not select the story as their major choice for attention could
be their disfavor of birds’ droppings in the cover story. As for gender difference, it was
found that comparably more male students were appealed to the classification and
statistics areas. The findings of intensiveness were parallel to the selectivity of attention as
mentioned above. All students were alert by the main screen area and 92 percent of
students were alert by the classification and statistics area.

Table 2. Frequency and percentage of attention toward the game

Distribution Selectivity Intensiveness
Concentrated Story Main Statistics Story” Mam* Statistics”
screen screen
Girls 4 (80%) 1(20%) 3 (60%) 1(20%) 4(80%)  5(100%) 4 (80%)

Boys 7 (100%) 1(14%) 2 (29%) 4(57%) 51%) 7 (100%) 7 (100%)
Total 11 (92%) 2 (17%) 5 (42%) 5(42%)  9(75%) 12(100%) 11 (92%)
Note: n=12 (Girls: 5; Boys: 7), indicates each sub-category consists of a question.

3. Perceived Ease of Use and Perceived Usefulness toward the game
3.1 perceived ease of use
To evaluate students’ perceived ease of use toward the game, the interview data were
finally coded to three dimensions: easy to handle, intuitive design, and clear and

understandable. As shown in Table 3, it was found that 58 percent of students expressed
that the game was uneasy to handle with. Especially, student #s09 mentioned, “when I
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was moving the mouse, sometimes the cursor on the screen will leap out if my
movement was too big.” Only 42 percent of students thought that the game was easy to
handle with. For instance, a male student #s08 said, “it’s easy to operate and there is no
reason...there is no problem for me to control the bird using the mouse.”Girl #s02 said,
“It’s easy since I played it for three times and I get used to it, so there is no problem for
me.” It seems to be a problem that students encountered obstacles in controlling the
mouse. Especially, a boy #s06 said, “Actually I understand how to handle (it) but the
mouse is too big for me...it will fall down if I didn’t control it well.”

As for the intuitive design of the game, 67 percent of students agreed that the game
design was intuitive. For example, male student #s12 indicated, “Because the beak
clipart looks just like the tool for holding the resources.” In addition, all students
expressed that the rules and score statistic areas were clear and understandable. Boy
#s12 said, “It’s easy for me to understand because there are numbers shown over there
and it’s clear.” When asked about level of difficulty of the game, 17 percent of students
said it was very easy, 67 percent of students said easy, and 17 percent of students said
the difficulty is moderate.

Table 3. Frequency and percentage of perceived ease of use toward the game

Easy to handle Intuitive design Clear & un(lerstandable _

Easy Agree Rules & missions Statistic

Girls 1 (20%) 3 (60%) 5 (100%) 5 (100%)
Boys 4 (57%) 5(71%) 7 (100%) 7 (100%)
Total 5 (42%) 8 (67%) 12 (100%) 12 (100%)

Note: n=12 (Girls: 5; Boys: 7), ~ indicates each sub-category consists of a question.
3.2 Perceived usefulness

To evaluate students’ perceived usefulness toward the game, the interview data were
coded into three dimensions. As shown in Table 4, three dimensions mentioned above
are: performance improvement, knowledge acquisition, and comparison of learning
effect. First of all, all students reported that the web-based drill game would improve
their learning performance. For example, student #s04 mentioned, “The game will help
me learn. Once something 1 did wrong the first time, I understood that it was not
belonged to the category that I thought previously. Therefore, I would try to think
whether it belongs to another category and try it again to see if I classify it right this
time.”

As for knowledge-acquisition, which can be referred to knowledge learnt and
acquired from game playing experience, all students except for one girl mentioned that
they understood the principles of classification more clearly and gained some new
concepts of classification. For example, student #s06 mentioned, “The game helps me
understand what kind of resources would be harmful to the earth...for example, battery
within the poisonous category.”

Finally, as we asked students to further compare the effectiveness between their
previous learning experiences of resources classification with the experience of the
current game, 33 percent of students mentioned that they experienced equally effective,
and 58 percent of students regarded the game as more effective. Student #s12 mentioned,
“When comparing with my previous learning experience, this game was more effective.
Because the game contains more resources and it seems to have more classifications, |
think it’s even harder and that’s why it is more effective.” Also, student #s04 pointed
out, “Compared to in-class learning, this game was more effective because the textbook
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consists of more text than pictures usually. So I did not want to read. Therefore, I
thought this game to be more fun and I will be more likely to learn through it.”

Table 4. Frequency and percentage of perceived usefulness toward the game

Performance Knowledge Comparatively more
improvement acquisition effective

Girls 5 (100%) 4 (80%) 4 (80%)

Boys 7 (100%) 7 (100%) 3 (43%)

total 12 (100%) 11 (92%) 7 (58%)

Note: n=12 (Girls: 5; Boys: 7)
Conclusion

This paper was intended to examine the learning effectiveness of the web-based drill game
through query students’ motivation, attention, perceived ease of use, and perceived
usefulness. From the interview data, we found that the web-based drill game could be
useful in helping learners to acquire and practice the targeted content knowledge. Firstly,
players with fun experience may be more immersed in the learning environment provided
by the game. Also, the fantasy context provided by the game was found to be significantly
attractive to students to learn content knowledge. As for players’ attention toward the game,
most children reported that they were concentrated during the play. The game therefore
seemed to be able to catch players’ attention. About the selectivity of attention, 42 percent
of students said it is the main screen for playing, while there were also 42 percent of
students mentioned that the scores statistic area was most appealing to them. It was also
found that the classification and statistics areas attracted comparably more boys than girls.
As a result, providing fun, points, and rewards thus seemed to be important and attractive
in game design for obtaining learners’ attention and targeted learning outcomes. Last but
not least, the game with ease of use and usefulness features could facilitate students to
improve their learning performance, increase knowledge acquisition, and experience more
effective learning. The limitation of this exploratory study is the sample size and the
restriction of the data to one cram school only, which limits the generalization of the
results. However, the design of the web-based drill game in this study was a prototype
useful for future modification.
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Abstract: The purpose of the study is using the Brain Computer Interface (BCI) device as
game equipment to develop a multi-user BCI game system (MBCIGS). The MBCIGS
includes a multi-user management system and three playing modes of BCI games which are
a single user exercise mode, a multi-user practice mode, and a multi-user gaming mode. The
multi-user management system is to handle the connection and the message transmission
between players, while the three modes of BCI games are to offer the players using BCI
devices from the status of practicing to competition. The MBCIGS uses a MindSet as BCI
device, an Electro Server as the multi-user platform, and Flash software as client game
developing system. Several suggestions are presented in the study.

Keywords: Brainwaves, Brain Computer Interface, Multi-user, Game Design

Introduction

With the rapid development of technology, Brain Computer Interface (BCI) in recent years
has been one of the key research agenda. Traditionally, record and analyze brain waves are
to use a large measurement machine. As the BCI technology becomes more mature, the way
to measure brain waves is not limited to space and size constraints, but emphasizes the use
of convenience and comfort in the increasingly widespread. Early BCI uses mainly in
people with disabilities so that they do not need to rely on peripheral nerve and muscle, and
can send commands through the brain to communicate with the outside world
(Pfurtscheller, Guger, Miiller, Krausz, & Neuper, 2000). However, because of the new BCI
development, applications of today's brain wave research are not only for specific
disabilities, but extend to learning and entertainment purposes (Crowley, Sliney, Pitt &
Murphy, 2010; O’Hara, Sellen & Harper, 2011). In particular, many studies (Ko,

Bae, Oh, & Ryu, 2009; Yoh, Kwon & Kim, 2010; Ryu, 2010) have used mobile BCI
devices to develop brain wave games, such as the MindSet headset. The current
technology in the single user electroencephalogram (EEG) measurement is not the
problem, but multi-user brain wave detection as well as multi-player games in using
BCI devices is still needing to be overcome. Therefore, this study proposes a
systematic framework to simultaneously detect multi-user brain waves, and to apply
to multiplayer games in order to provide a new development direction.

Related work

The function of a BCI is primarily through the use of electronic devices to receive and
analyze the brain waves, including 6 ~ @ ~ o and /3. It usually consists of three parts: signal
acquisition ~ signal processing ~ and device commands (Wolpaw, Birbaumer, McFarland,
Pfurtscheller & Vaughan, 2002) (Fig.1).
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Figure 1 The basic structure of a I§CI ( Wolpaw et al., 2002)

Because of its special brain-computer features, the applications of using BCI technology
have been widely used, such as electronic prosthesis, electronic driving, and emotional cat
ears (Pfurtscheller et al., 2000; AutoNOMOS, 2011; Neurowear, 2011) With the same
features and more convenient, the MindSet headset (NeuroSky, 2011) also plays a
significant substantial advantage in BCI domain application.

The MindSet is non-invasive EEG equipment, and can detect the brain's state of focus and
relaxation. With a dry electrode sensor placed on the human forehead, and the reference
electrode and circuit ground systems placed in the left ear, the MindSet uses dry - electrode
sensors to collect the biological brain signals (a, B, y, 6, 8-wave), and sends the collected
signal into ThinkGear chip, The ThinkGear then filters and amplifies the desired signal, and
output to the computer through Bluetooth devices for future application. Crowley, Sliney,
Pitt and Murphy (2010) found that the MindSet headset could be a measure of the level of
the instrument for focus and relaxation in the Tower of Hanoi called the color test. Ko, Bae,
Oh and Ryu (2009) used the MindSet to develop a brain wave game which includes
practical and game mode in a single user environment and indicated the value of mobile BCI
devices. Base on the needs of user interaction excitation, Alchemytech (2011) offers
Zigbee synchronized brain wave evaluation system to asses multi users' brain situation.
However, the Zigbee system is only to provide state of brain wave of the observing people,
and cannot provide the interaction between users. Thus, in this paper we propose the design
of a multi user BCI game system (MBCIGS) to enhance the effectiveness of users’
interaction in MindSet gaming environment.

System design of MBCIGS

The MBCIGS system is a client-server multi-user game platform system. The Socket server
uses Electro Server 5 (Electro Server, 2011), the client software is to use Flash CS5 with
ActionScript 3 (Fig. 2). The function of the MBCIGS system allows users to observe their
own as well as others real-time status of brain waves, and to process interactive brain game
with each other. The structure of the MBCIGS system consists of two parts: zone and room.
There are two kinds of zones: lobby and gaming zone in the system. The lobby is a tutorial
system for novel users. The gaming zone divides into three rooms: single exercise mode,
multi-users practice mode, and multi-users gaming mode. The single exercise mode is a
room where the user can exercise and observe their status of brain waves through the
MindSet headset (Fig. 3). The multi-users practice mode is a room where multi-users can
practice each other MindSet headset and view their status of brain waves (Fig. 4). Finally,
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the multi-users gaming mode (Fig. 5) is a room where multiple users can play game through
each other MindSet headset and comparing the values of their brain waves.
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Figure 3 Single exercise mode Figure 4 Multi-users practice mode

Figure 5 Multi-users gaming mode |

The users could login into the MBCIGS system and choose any zone and room to practice
their concentration and mediation using MindSet headset. This system, with individualized
BCI functions and internet-based multi-user interactive features, will enhance the ability of
the learning and gaming activities in the future application.

Conclusion

In order to achieve multi-user BCI game system, the study proposes a feasible solution. In
this scenario, the MBCIGS integrates the MindSet brainwave headset, Flash software and
Electro server to allow users to practice their learning ability of concentration and to interact
with each other through the internet. Because of the hardware detection limitation in the
traditional BCI application, the MBCIGS system could expand BCI applications, especially
for users in the interactive use of incentive and interest environment, to enhance future
learning.
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Abstract: The purpose of this study was to explore the potential of a PC-based role-playing
game for teaching the subject of forest preservation. Four elementary students participated
in this case study. The observation and interview were implemented to collect their gaming
behaviors and feedbacks about the perceived ease of use, perceived usefulness, and the
design elements of the game. The results showed that students viewed the game as an easy
and useful learning tool that fulfilled major game characteristics. Suggestions were
proposed for the design of the game and future research.

Keywords: Game-based learning, role-playing game, RPG, environmental education, forest
preservation

1. Introduction

What makes role-playing game (RPG) attractive is that it provides a unique space where
players play the game through the eyes of a game character to experience the virtual world
following the storyline of the game. Role-playing has been viewed as an important strategy
that allows students to learn a complex issue from different perspectives by playing
different roles [2]. Combing with gaming environment, the RPG can be a fun and situational
context that engages students to practice given roles embedded with diverse knowledge and
values. Currently, the popularity of massively multiplayer online role-playing game
(MMORPG) has drawn researchers’ attentions to explore its potential for learning [4].
Unfortunately, it is difficult to develop an educational MMORPG with limited budgets,
people, and time in educational context because of its complexity of design. On the
contrary, a single-player PC-based RPG will be easier to develop by using game authoring
tools. Also, it might be easier for teachers to integrate a PC-based RPG to their curriculum
because of its limited scale and easy management of students’ learning. Even without
providing interactions among players, a PC-based RPG that featured with storytelling,
premise of the fictitious reality, and narrative experiences can still engage players to the
game context and the role they play [5, 7]. However, the potential of using PC-based RPG
for learning seems to be overlooked. It is necessary to examine the feasibility and
effectiveness of employing PC-based RPG as a learning environment.

With the increasing destroy and threats to the natural environment, how to protect it
and achieve sustainability become a critical issue all over the world. The curriculum
guidelines of environmental education (EE) for primary schools in Taiwan stress the need
for students to understand the relationship between human and the environments, and to
develop appropriate attitudes, values, and actions toward the environments. However, most
of the content provided in the textbook is factual knowledge with limited scope and
provided to students usually by lecturing. Students might be able to remember some factual
knowledge but whether they can connect the knowledge to their daily life and develop
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adequate values and attitudes are remained questionable. As stated by researchers,
role-playing that combined with a simulation or a game could present students with an
authentic and situated learning environment that promotes students’ understanding of
knowledge and values from multiple perspectives [6]. With the attractive feature of fantasy
storyline, RPG might be a good way to motivate students’ learning and make learning
relevant to their life both in knowledge and attitude. In this study, a PC-based RPG was
developed for environmental education, specifically on forest preservation which is closely
related to our lives. The purpose of this study was to pilot test the game empirically and
evaluate the degree of acceptance and design factors of the game.

2. Methodology
2.1 Participants
Four elementary students voluntarily participated in this pilot study. Because the game was
originally designed for 3™ to 6™ grade elementary students, participants across different
grades were recruited to test the game. The background information of these participants is

shown in Table 1.

Table 1. Background information of the participants

Player
1 2 3 4
Gender Female Female Male Male
Grade 6 4 5 3
Age 12 9 11 8
Game experience * Moderate Moderate Experienced  Inexperienced

* The students’ game experience was identified based on their own descriptions of game playing
history and frequency during the interview.

2.2 Research Design and Procedure

This study employed a case study design to test the feasibility of a self-developed
educational game. Observation and interview were conducted to collect individual student’s
game playing process and feedbacks.

The parents of these students were informed the aim of the study first and the students
were arranged to play the game individually. Before they started to play the game, each
student was given a short instruction of game operations. The playing process of each
student was observed and noted in details including time spent and reactions toward
dialogues and attacks. Students were expected and encouraged to complete the assigned
game tasks by themselves. Assistance was only provided when students had difficulties to
continue the tasks. After each student achieved the game tasks, an interview was conducted
to assess students’ learning outcomes as well as collect their opinions about the game.

The main interview questions were divided into three parts to evaluate “perceived ease
of'use,” “perceived usefulness,” and “game design elements.” The first two parts were based
on the Technology Acceptance Model (TAM) [3] and the third part was drawn out from the
essential factors of game design illustrated by Alessi & Trollip [1]. The interview structure
and example questions are listed in Table 2.

76



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

Table 2. Interview structure and example questions

Structure Description Example Questions
Perceived ease Students’ perception about whether Do you think you went smoothly in the
of use it is easy for them to play the game. course of the game? Did you encounter

any difficulty during the course?

Perceived Students’ perception about whether Did you learn how to protect forest
usefulness the game could help them to before? Does this game help you to learn
achieve learning goals. (more about) how to protect forest? What

are the ways to protect the forest that you
learned from the game?

Game design Students’ feedbacks toward each Do you think the game is challenging?

elements element. The elements include What do you think about the degree of
goals, rules, competition, challenge, the challenge (too difficult, appropriate,
fantasy, and entertainment. or too simple)? Please describe briefly

about the challenges you faced in the
game and to what degrees the challenges
were.

2.3 Game Description

In this study, an authoring tool — RPG Maker™ XP — was used to develop a PC-based RPG
named Forest. The game was designed for 3" to 6™ grade elementary students. The only
pre-requirement of the players was basic level of Chinese reading ability.

Both gaming and learning aspects were taken into account when the game was

designed. First, to immerse students in a situated learning context, a background story was
provided at the beginning of the game:
"Forest" is a wizard kingdom of the trees that coexists with human world since ancient times and
provides rich woods resource for human life. However, with the increasing demand of woods by
human, the woods resource has been overused. While the forests are excessively destroyed in human
world, the Glory Tree that supports the life of “Forest” is dying at the same time. The elder elf
foresees that the “Forest” will cease to exist in one year. When that happens, human world will be
vanished too. The only way to avoid this disaster is to bring back Green Leaves from human world to
save the Glory Tree.

In this game, the participants played the role of Essen, who was born to save the
“Forest” and human world. Essen was accompanied by Green Wizard to carry out the tasks
(i.e., finding Green Leaves in human world). Green Wizard was set to follow Essen’s
movements automatically. When encountering attacks, a player could control Essen and
Green Wizard separately to make a fight.

Second, the content and tasks were designed for students to gain knowledge about
forest preservation by achieving the game tasks. Mechanisms of task guiding and task
performing were employed to facilitate students’ learning. In RPGs, text-based
communication is the main channel for players to get information and task guidance. Two
types of communication were adopted in this game: one-way knowledge delivery and
interactive dialogue (see Figure 1). When the former one was used, the whole piece of
learning content was displayed directly in the text box. For example, “Some people call the
forest ‘lungs of the Earth’ because the trees will absorb large amounts of carbon dioxide for
photosynthesis to produce oxygen and to help regulate the temperature of the surface
environment.” When the latter one was applied, the learning content was embedded in the
dialogue that players would have to obtain the information by conversing with non-player
characters (NPCs). The example is as following.
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Essen:  Excuse me, sir! What can we do to protect trees from being overused?

Expert:  Well ... I would advise you to reduce the demand for wood.

Essen:  How to do that?

Expert:  For example, we do not have to always buy new furniture or wooden items. I like to help
my neighbors to fix their wooden furniture so that they can use it for a long period of
time.

Figure 1. The screenshots of text-based communication: (a) one-way knowledge delivery;
(b) interactive dialogue.

The first reading of each learning unit would be rewarded with experience points that could
help increase the level of the game character. The mechanisms of task performing defined
the actions needed to achieve the tasks. The matching learning goals, game goals, and
mechanisms of Forest are listed in Table 3.

Table 3. The design of learning mechanisms
Mechanisms

Learning Goals Game Goals

Task Guiding  Task Performing
Learn basic knowledge
about forests

-Functions Find “Knowledge Palace” in One-way Find places &
“Forest”. Hit and read all items knowledge Hit items
that embedded with target delivery
knowledge so that Essen and
Green Wizard can go to the
human world to find Green
Leaves. (Required task)

-Elements Talk with NPCs in “Forest” to Interactive Meet NPCs &
learn about anion and dialogue Activate dialogue
phytoncid. (Optional)

Learn applied Build a resource center in Interactive Find NPCs
knowledge about human world by inviting three dialogue following
protecting forest experts to work in the center, directions &
resource and then talk to key NPCs to Activate dialogue
find a Green Leaf. (Required
task)
Talk with NPCs to learn more Interactive Meet NPCs &
about the ways to save forests. dialogue Activate dialogue

(Optional)
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Third, enemy attack was built in the game to provide challenging and exciting
experience for students as well as connections with learning goals. Most of the attacks were
invisible and triggered randomly by the system. The enemies were either tools or machines
that would destroy the forests (e.g., axe, tree-cutting robot, fire-spraying robot, paper-eating
machine) (See Figure 2). Fighting with the enemies meant saving the forests. In addition,
anion and phytoncid were designed as items that players could collect by winning the fights
or from treasure boxes. The mechanisms of anion and phytoncid in the game were similar to
their functions in real world that players could use anion and phytoncid to supply blood (i.e.,
life) and power (i.e., energy) of Essen and Green Wizard respectively.

Figure 2. The screenshot of fighting with a tree-cutting robot in the forest
3. Results and Discussion
3.1 Overview of game playing process
An overview of each student’s game playing process is illustrated in Table 4.

Table 4. Overviews of the students’ game playing process

Player
1 2 3 4
Total Playing Time (min.) * 91 105 94 96
Number of Failures " 1 0 2 0
Interaction with NPCs © 38 0f 48 36 of 48 42 of 48 41 of 48
Battle Frequency ¢ 51 of 58 38 of 68 55 of 65 20 of 59
Needed Assistance Direction Direction Direction Direction
Task Task Task
Operation Operation

Attack

“The rest time during the game was not calculated.

® The number of “game over” occurred when the main characters failed to survive from the attacks.
¢ The number of NPCs activated by the players among all NPCs.

4 The number of fights executed by the players among all triggered attacks.

The average time of game playing is 96.5 minutes. The observation showed that all
students were attracted to “talk” to more than 75% NPCs in this gaming context. This
indicated a great possibility to deliver learning content through NPCs. Generally speaking,
students could complete the game tasks without replaying the game too many times.
However, all of them need assistance to some degree in different aspects. All students faced
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some problems of finding right directions to the target places. Task-related clues were also
provided to most of the students when they did not know what to do in the next, forgot the
task, or missed key NPCs or items. It was observed that the younger the students were, the
more the frequency and types of guidance were needed when they played the game for the
first time.

3.2 Perceived Ease of Use

All students agreed that the game was easy to operate and play. It was also easy for them to
get familiar with the game except Player 4, who had the least game experience among the
four students. It was obvious from the observation that Player 4 needed more help in finding
target places and items, and took longer time to learn the fighting mechanisms.

3.3 Perceived Usefulness

Students’ perceptions about usefulness of the game are reported in Table 5. All the students
were also asked to recall as much as they could about the knowledge they learned from the
game. Player 4 was a special case that he did not perceive the game as useful in all
knowledge learning. As stated by Player 4, he remembered seeing the information
somewhere in the game but he did not learn the knowledge. The following analysis was
based on the rest of the students.

The basic knowledge about forests was embedded in the “Forest” that students would
learn from the first half of the game. Students perceived usefulness differently when
learning basic knowledge. All three students had learnt functions of the forests previously
and thought the game would help them to enhance formerly studied knowledge and learn
new one as well. However, only Player 1 and Player 3 could recall two of the six functions
roughly. As for learning the knowledge about elements (i.e., anion and phytoncid), only one
student thought the game was useful. Yet, all three students could recall the gaming
functions of the elements used in fighting.

Table 5. Students’ perceived usefulness of the game to achieve learning goals

Player
Learning Goals 1 2 3 4
Basic Knowledge
Functions Prior Knowledge Yes Yes Yes No
Usefulness Yes Yes Yes No
Elements  Prior Knowledge No No Yes No
Usefulness No Yes No No
Applied Knowledge
Forest Prior Knowledge Yes Yes Yes No
protection Usefulness Yes Yes Yes No

Students were set to learn the applied knowledge about forest protection after they
entered the human world. These students talked to most of the NPCs whether those were
required or optional ones. They all agreed that the game helped them to learn more about the
ways to save the forests. All of them could recall the basic concepts of this applied
knowledge such as reuse of the paper and wooden products. It was found that Player 1 could
remember the most of the application methods while Player 3 could sometimes describe the
learning dialogue in details in addition to recall of those methods.

The above findings suggested that students who were elder or had more game
experience could benefit more from this role-playing game. This might be because they had

80



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

better reading comprehension, or they could pay most of their attention on learning content
instead of making effort to get familiar with the game itself. Moreover, students could recall
more learning content when they were reminded with specific context in the game. This
indicated that this role-playing game could enhance students’ learning by connecting
learning to a situated gaming context.

In sum, three of the four students stated that they would be motivated to learn more
about forest preservation in the future because of this game. Students who mentioned
learning useful knowledge from the game also stated that they would apply the knowledge
learnt in their daily life.

3.4 Game Design Elements

According to the feedbacks from the students, the game tested in this study had clear goals
and rules, provided competition and challenge, and satisfied the expectation of fantasy and
entertainment. However, among these elements, students’ views about competition were
different from what was expected for the design. In this game, the competition came from
the attacks of enemies. Only one student (Player 2) thought the amount of attacks was
appropriate while the rest of the students felt the attacks happened too frequently. However,
the data in Table 4 showed that Player 2 decided to run away from about half of the attacks.
She stated that the completion of the tasks was more important than winning the fights to get
items. It was also interesting to notice that among students who thought being attacked too
often, Player 1 and Player 3 still chose to fight with most of the attacks because they wanted
to collect more items and checked whether their special fighting skills were increased. On
the contrary, Player 4 escaped from more than half of the attacks because he thought it was a
waste of time to fight and he did not want Essen to lose blood. The findings indicated that
frequent attacks would disturb younger students’ gaming and learning process that might
cause negative impacts on their learning achievements.

When considering the challenge aspect of the game, it was too simple for experienced
player (Player 3), too difficult for inexperienced player (Player 4), but appropriate for
students who had moderate game experience (Player 1 & 2). A common challenge for all the
students was finding target places or NPCs in a large scene which could not be overviewed
in the game window. As observed in their playing process, students were often stuck in the
scene before getting some guidance from the researcher. The challenge was even greater for
Player 4 that he mentioned the text was too much to read and he had problems of
understanding some of the words.

4. Conclusion

The purpose of this pilot study was to explore whether this educational PC-based RPG could
help students achieve the learning goals by providing a situated and motivating learning
environment for students. The findings indicated that in general, these students reported
positive experience of playing and learning in this game. This game was showed to fulfill
major game characteristics as stated by Alessi & Trollip [1]. In addition, the game was
viewed by the students as an easy and useful learning tool. According to TAM [3], the
potential of this game to be accepted for learning was granted. Moreover, the learning of the
students seemed to be promoted by this situated gamine context.
Based on the results of this preliminary study, several suggestions in relation to
learners’ characteristics, game design, and research design were listed as follows:
e Learners’ characteristics: Reading comprehension might affect learning effectiveness
especially for younger students when the learning content was mainly delivered by text
format. There is a need to make the reading easier or use other formats of knowledge

81



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

representation to enhance the learning of younger students. In addition, previous game
experience might also be an important factor to influence students’ learning in a RPG
that needs to be explored in future studies.

e  Game design: The results suggested a possibility that students would learn more from
interactive dialogue than from one-way knowledge delivery. Future studies will be
needed to control possible confounding variables to examine the learning effectiveness
of different mechanisms of text-based knowledge delivery in RPGs. To overcome the
problem of disorientation in a large scene, a thumbnail could be adopted to help
students find target places. Moreover, the design of attacks will need to be adjusted in
frequency and mechanism to provide exciting competition without impeding the
learning process.

e Research design: In this pilot study, all students were only given one chance to play the
game. Even though two students needed to re-enter the game after losing the fights,
they started the game from the locations they were failed instead of starting from the
very beginning. As it was observed, students took about more than one and half hours to
complete the game and they all felt tired to some degree during the process. The lack of
flexibility for students to decide their playing time and paths might cause the inefficient
learning outcomes of a lengthy game, especially for younger students. There are two
possible solutions to overcome the problems. First, shorten the length of the game by
reducing the scale of the scenes and the frequency of attacks but save all the learning
content in the game. How to keep the game challenging and competing will be the issue
to consider. The second solution is to allow students to play the game in their own paths
and patterns within a given time range. By doing this, methods to collect data
sufficiently and efficiently from individual computers will need to be carefully
designed.
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Abstract: Some common educational activities being discussed for fitting 3D virtual worlds
include the following types: interpersonal role-play, oral production, and traditional
lecturing [1]. These examples are discussion-based or dialogue-oriented by heavily use of
the text-typing or voice communication tools in the virtual scenarios. To take more
advantages of the virtual space for enhancing the learning interactivity, this paper
demonstrates an example which addresses the interactivities not only among learners by
texting but also between learners and learning context. Through configuring the Activity
Awareness (AA) model [2] with our designed learning context and activities for teamwork
in computer-supported collaborations, we attempt to explore the possibility of enhancing
interactivities in the virtual worlds, e.g., a learning task requiring learners to manipulate 3D
virtual objects collaboratively. Rather than using commercial platforms like the Second
Life, we develop a lightweight yet dedicated system to implement the experiment. Our study
demonstrates that the AA model is more feasible for enhancing the interactivity among
learners in the learning environment than discussion-based activity is in the 3D virtual
learning worlds.

Keywords: Activity Awareness, 3D Virtual Worlds

Introduction

There has been an increasing research interest of the 3D multi-user environment in
education since the MMORPG (Massively Multiplayer Online Role-Playing Game) has
been introduced to the world, such as the World of Warcraft (WoW) and Ultima Online.
However, educators confront challenges when they try to use this kind of 3D virtual worlds
as a supplementary virtual learning material. Traditional 2D web pages with learning
content, group video conference, asynchronous forum, email or instant messaging system
may need to be reconfigured with a 3D rendering engine. Also, some different mechanism
may require being reconsidered for 3D multi-user information sharing and distributing
system. Resembling a classic type of lecturing class directly in such a virtual world is an
easier and popular way. This method could enlarge the number of audience comparing to
the restricted physical classrooms; however, it doesn’t certainly increase the interactivity
that are important for learning community and learning outcomes among learners in the
learning context.

To testify and provide other feasible examples to fill the gap, we conducted the AA
model to design a thematic learning activity for compromising with the taking of the 3D
multi-user virtual worlds as learning environment. By reviewing guidelines and principles
of pedagogies, we combined with educational theories and practical system designs to
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establish a collaborative type of learning activity to enhance the interactivity mentioned in
the previous paragraph. We implemented a web-based 3D multi-user system, along with a
small projectile motion learning activity called virtual parabola festival. The AA model was
introduced to design various collaborative learning tasks and system functions in this
activity for triggering the interactivity among learners, between learners and the learning
context as well as the learning contents. The practice which the AA model could be used to
enhance the interaction in the virtual shared activities will be discussed in section 3. Since
the platform is created by researchers, the database and the designated learning data could
be easily accessed.

Comparing to other similar studies which use existing Second Life or other
commercial platforms as experiment environment, our study initiated from the very
beginning by asking a fundamental question: What mechanism and principles should be
considered for designing a 3D virtual learning system in order to support learning
collaborative activities? Not only engaged in theorizing, we also developed a lightweight
system for empirical test to confirm the feasibility. We have the experiment executed by the
system programmers, educators and testers to verify that the AA models can enhance the
virtual learning interactivities in the 3D virtual worlds.

1. Learning examples in the Second Life

Jaeger [1] proposed an evaluation framework for educational activities in virtual
worlds based on Media Richness and Task Closure Theories from Management Information
Systems. He used three types of educational activities in the Kamimo virtual campus project
in the Second Life to find out which type was more appropriate for such kind of learning
environment.

1.1 Interpersonal role-play

In this scenario, students were divided into four teams, a buyer team and three
vendor teams. Their avatars were gathered in a 3D meeting room for role playing the
“Response to Request-For-Proposal” activity. The activity is usually developed in a
classroom, and is obviously easy to be represented in the 3D virtual world. Fig. 1 shows that
the activity is discussion-based via texting or voice communication. Learners interact with
each other rather than between a learner and the 3D learning context.

Fig. 1. Discussion-based activity
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1.2 Breaking into conversations

This activity demonstrated how to people interaction in a polite way. The main
technique was to have a buddy group discuss a topic and sit around a campfire when another
buddy group broke into their conversation in a polite way. Moreover, the interactivity still
focused on the learners, leaving out the 3D stage settings, objects, and insignificant
elements. The scenario could be implemented by replacing the conference table with a
campfire shown on the figure 1.

1.3 Traditional lecturing

Some teachers use the Second Life system to display their slides or teaching materials
for students as they do in the physical classroom. It is a way of passive learning since there is
bare interaction among learners or between teachers and learners.

The results of Jaeger’s study shows that “Interpersonal role play” and “Breaking into
conversations” have greater potential to be successfully implemented than “Traditional
lecturing” in the Second Life. Although the Second Life provides a universal platform for
any possible virtual educational activities, there is still time and space to modify various
educational activities each time. That is why we must respond to interactions between the
system and activity designs.

2. The Activity Awareness Model to Enhance Interactivity in Learning

Carroll et al. proposed a framework of four aspects for understanding the joint
endeavor of activity awareness [2][3], which are all important in computer-supported
collaborations: common ground [4], community of practice [5], social capital [6], and
human development [7]. Based on the general concept of shared knowledge [8] plus a more
elaborate view that includes common beliefs, complementary knowledge, social, cultural,
and physical concepts [9], the framework shifts the focus from shared concepts to shared
activity, and is helpful for designing technology and enhancing team effectiveness derived
from interactivity.

Table 1 summarizes the four facets of activity awareness and gives clearer guidance
for designing and developing a virtual learning environment which could effectively
enhance the interactivity in learning process.

Table 1: Four facets of activity awareness (Carroll, et al., 2006)

Facet Description

Common ground A communication protocol for testing and signaling
shared knowledge and beliefs

Communities of practice The tacit understanding of community-specific
behaviors shared through enactment

Social capital The creation of persistent social goods through
networks of mutually beneficial or satisfying
interaction

Human development Innovative behavior or decisions entrained by

open-ended, complex problem solving, and evolving
skills of both members and teams
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Collaborative learning contains social knowledge construction, peer interaction,
communication and collaboration; in this research, the framework is adopted as a blueprint
for developing and implementing a realistic system.

The common ground may be considered as a communication protocol for
establishing the co-existing and situated learning atmosphere for learners to share
knowledge and beliefs within, like the players in WoW. The learning context and relevant
activities provide an opportunity for a community of practice to develop; through the
deployment of sticky learning tasks in various scenarios, learners could communicate and
interact with others to achieve social capital, eventually enhancing human development for
both learners and their teams.

All above considerations could be easily developed in a physical classroom;
however, educators seldom elaborate these facets into the 3D virtual worlds. The reason
may due to the lack of system programming skills, burden of learning commercial tools, as
well as the control of the platform or cooperation with the commercials; therefore, those
leave a question for us to verify that if the AA model is really feasible in such new
environment.

3. Design of the System and Learning Activity

A space can only become a place when an understood activity is scheduled or ongoing
[10], so does the 3D virtual learning space. We designed a thematic learning activity
including series of tasks - the virtual parabola festival, to bring the AA model into practice
in our small yet dedicated 3D virtual space named the Best Digital Village (BDV). The main
activity is deployed in the virtual buildings as series of tasks in the learning scenarios, and
two kinds of tasks are designed: those for individuals and those for team collaboration.

3.1 The learning tasks for individuals to interact with learning context

The scenarios and tasks for individuals are as follows: The Town Hall is the reception
and administration center wherein the learners can look up other learners’ and team profiles.
Team management along with information on the “Honor Roll” and “Score Board” can also
be obtained from kiosks in this building. Learners who frequently visit and use the kiosks
will receive experience points (EP).

The Community Center is the building where learners gather for a summit or
discussion, as well as to counsel each other. Chatting or discussing topics with others will
earn charisma points (CP). All dialogues will be recorded in a database and can be output in
the form of a reporting document sorted by team, date, week, month, and year for further
review and analysis. In addition, joining a discussion in the BDV forum on the web portal
for asynchronous communication will also earn extra CP.

The Library in the BDV is used to encourage learners to contribute their knowledge.
Learners can recommend or upload the related web links or digital multimedia resources to
earn EP, so do those who frequently visit and use the resources in the library. Learners can
examine every book shelf or digital facility in the library to gain parabola-related
information to better understand the important parameters like velocity and angle in a
parabolic flight motion.

In the School, there is a classroom within which a parabola knowledge test for
scholarship is held, and learners can take the exam and earn extra EP. They can also discuss
the answers in online forums to get more CP. Fig. 2 shows the actual screenshots of each
scenario described above.
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Fig. 2. Actual screenshots of the scenarios: From left to right, top to bottom:
Town Hall, Community Center, Library and the Classroom in the School

The Exhibition Center has various zones using interactive 3D parabola-related
objects and artifacts that demonstrate how the parabola formula works and is applied in
daily life. Learners who visit these zones and interact with the 3D artifacts to learn more
about the topic will get EP, and details of these zones are as follows. Concept Zone: This
zone is decorated with posters of parabola mathematics, physics, and formula drafts from
historic to scientific factors, and is helpful for understanding the evolution and recalling the
calculations related to parabola. Entertainment Zone: This zone shows Frisbee, quoits,
fishing rod swinging, and many other entertaining parabolic activities. Learners can click on
the objects to see how these games are played. Daily-Life Zone: This zone introduces
parabolic applications and phenomena in our daily life. Military Zone: This zone gives
details of the ancient and modern weapons using the parabolic flight formula. Learners can
click on the vivid 3D models to see how they work. Sports Zone: This zone illustrates
basketball shooting, pitching, and many other parabolic games. Learners can click on the
sports items to see how the parabola formula is applied. The thematic zones are illustrated in
Fig. 3:
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Fig. 3. Actual screenshots of the different zones: From left to right, top to bottom:
Lobby of Exhibition Center, Zone of Concepts, Life with Parabola, Entertainment, Military
and Sports

3.2 The learning tasks for team collaboration to enhance interactivity among learners

In the Exhibition Center, the Innovative Artifacts Gallery allows team leaders hold a
brainstorming session to create new ideas by applying what they have learned. They put a
blueprint or draft on a web page, including a brief description of the ideas, and then upload
the information to the gallery.

All teams are required to score and comment on the other teams’ ideas and
innovations and initialize “peer reviewing” by clicking on the work of each team on the
gallery wall, and earn CP during the process. Domain experts are also invited to examine
and evaluate the practicality and creativity of each idea, then give each team extra EP. Fig. 4
shows the interior of the gallery along with the scoring and commenting interface, used in
the library scenario for learner-contributed materials.

e | 2
3'. i //r*

Reviewer Comments Recommendacian| Dace

Ha Ha Ha! This is intereating yet feasible ! )

Chi-Syan

55 Good leaming reflection | Yet it may be dangerous for kds. 5 20101112

You have commented this one..

Fig. 4. From top: The Innovative Artifacts Gallery and the interface for peer reviews

The other collaboration task is a catapult simulation game in the Park scenario,
which utilizes the virtual game currency as gold converted from EP and CP by rubrics. After
all team members earn enough gold, they can get together in the park to play the catapult
simulation. Each team involved in the simulation game needs to fulfill the following five
roles to coordinate the parameters of the parabola formula. The Commander, played only by
a team leader, is responsible for coordinating and negotiating about solutions among
teammates; he or she is the only one who can press the “fire” button to launch the virtual
catapult. The Observer has binoculars to observe surroundings and is responsible for
reporting back the results; the Navigator is responsible for calculating the fire angle
parameter. The Controller is responsible for resolving the initial velocity parameter. The
Counselor is generally a teacher who can give minor adjustments to the final solution. Thus,
a game-based role-playing learning prototype emerges from this arrangement of
interactivities, while the learners form a team and achieve a consensus on the solution.
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Fig. 5 shows a collaborative firing condition, along with the simulation game flow.
The Commander asks for a new target and coordinates teammates to input and confirm the
firing parameters. Every time after the commander pushes the button to fire, the observer
reports back the position between the target and the point of impact, as well as the firing
results, which may be: “perfect,” “excellent,” “not bad,” and so on, each with an appropriate
amount of rewarded EP and CP given back to each team member. The team then discusses
and decides whether keep playing with the same target until they achieve a bull’s eye, or to
give up and ask for another new target. The colored blocks in the flow chart represent the
processes where interactivity and social capital should occur.

START
Catapult
Simulation

Al Team Members
in the Park?

Observer

Firing

Fig. 5. The catapult game play and the activity flowchart

Discussion and Conclusion

Comparing to the discussion-based activities, the AA model could enhance
interactivities among learners and between learners and the learning context in the 3D
virtual worlds. Although the AA model is easy to implement and to be testified in a real
classroom, it is seldom discussed in the 3D virtual worlds. One reason may be that educators
lack the experiences to either develop a complex activity in a commercial platform or learn
how to bring the script alive in the Second Life, thus leave the learning context for only
background decorated curtains on the stage. We tried to design more interactive activities
with our own applied system supports and empirically confirmed that the AA model could
be improved and configured for learning in the 3D virtual worlds, not only for science
education but also for any other virtual collaborative activities to enhance interactivities in
many aspects, increase the bonding of learners, learning context and learning activity, and
thus promote the learning performance accordingly.

Acknowledgements
The research reported in this paper has been supported in part by the National Science

Council in Taiwan under the research project number NSC 98-2511-S-024-004-MY 3, NSC
99-2511-S-024-003-MY3, and NSC 100-2631-S-001-001.

89



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

References

[1] Jaeger, B. (2009). What educational activities fit virtual worlds: towards a theoretical evaluation
framework. Paper presented at the 3rd IEEE Intrnational conference on digistal ecosystems and
technologies (IEEE DEST2009).

[2] Carroll, J. M., Rosson, M. B., Convertino, G., & Ganoe, C. H. (2006). Awareness and teamwork in
computer-supported collaborations. Interacting with Computers, 18(1), 21-46.

[3] Carroll,J. M., Neale, D. C., Isenhour, P. L., Rosson, M. B., & McCrickard, D. S. (2003). Notification and
awareness:  synchronizing task-oriented collaborative activity. [International Journal —of
Human-Computer Studies, 58(5), 605-632.

[4] Clark, H. H. (1996). Using Language. New York: Cambridge University Press.

[5] Wenger, E., McDermott, R., & Snyder, W. M. (2002). Cultivating Communities of Practice: a Guide to
Managing Knowledge: Harvard Business School Press, Cambridge, MA.

[6] Coleman,J.S. (1988). Social Capital in the Creation of Human Capital. American Journal of Sociology,
94(S1), S95.

[7] Vygotsky, L. S. (1978). Mind in Society: The Development of Higher Psychological Processes (14 ed.).
Cambridge, MA: Harvard University Press.

[8] Mathieu, J. E., Heffner, T. S., Goodwin, G. F., Salas, E., & Cannon-Bowers, J. A. (2000). The Influence
of Shared Mental Models on Team Process and Performance. Journal of Applied Psychology, 85(2),
273-283.

[91 Mohammed, S., & Dumville, B. C. (2001). Team mental models in a team knowledge framework:
expanding theory and measurement across disciplinary boundaries. Journal of Organizational Behavior,
22(2), 89-106.

[10] Redfern, S., & Naughton, N. (2002). Collaborative Virtual Environments to Support Communication and
Community in Internet-Based Distance Education. Journal of Information Technology Education, 1(3),
201-211.

90



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

Integrating educational computer games in
science teaching: In-service science teachers’
perspectives

Chi-Hsuan MAI *, Chao-Shen CHENG " & Ying-Tien WU *
*Graduate Institute of Network Learning Technology, National Central University, Taiwan
bChingshui Elementary School, Taichung City, Taiwan
*cmai(@cl.ncu.edu.tw

Abstract: This study explored a group of science teachers’ perspectives on integrating
educational computer games in science teaching. Through tape-recorded interviews, the
participant teachers’ perspectives regarding the integration of educational computer games
in science teaching were collected and analyzed qualitatively. To ensure the teachers had
basic experiences regarding playing science educational computer games, the participant
teachers were asked to play a science educational computer game designed for third graders
before being interviewed. Some important findings are reveled and educational implications
are discussed.

Keywords: educational computer game, science teaching, science teacher

Introduction

Rapid development in information technologies has dramatically influenced the ways of
teaching and learning [1]. In recent years, more and more researchers and educators have
reorganized the powerful potential of using computers games or online games for
educational purposes [2]. As a result, digital game-based learning (DGBL) has been
highlighted.

Computer games are powerful educational tools if used appropriately [3]. When using an
educational computer game in classrooms, the instructional strategies used by teacher
should be crucial for the success of the integration a digital computer game into his/her class
[4]. Undoubtedly, teachers’ understanding of educational computer games will influence
how they make use of this powerful instructional tool. In other words, teachers’ perspectives
on the integration of educational computer games into science teaching should be one of the
important research issues.

In the last decade, more and more researchers paid their attention to DGBL-related issues.
However, most of them addressed the effectiveness of the use of educational computer
games in students’ learning outcomes [4] and their motivation [5]. Not many studies have
focused on teachers’ understanding or adoption of educational computer games [6][7]. In
particular, research aiming to explore science teachers’ perspectives on the integration of
educational computer games into science teaching. To address this important issue, this
study explored a group of elementary science teachers’ perspectives on the integration of
educational computer games into science teaching.
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1. Methods
1.1 Subjects

The subjects of this study are 21 voluntary in-service elementary science teachers (including
9 male and 12 female teachers). Only one of them had a master degree, and the others had
undergraduate degrees. Their teaching experiences ranged from three to twenty seven years.
The interview has shown that 20 participants have experiences in computer game, only one
participant has non-experience.

1.2 Data collection

This study was conducted to explore a group of elementary science teachers’ perspectives

on the use of digital educational games in science classrooms. To this end, tape-recorded

interviews were conducted. To ensure the teachers had basic experiences regarding playing

science educational computer games, the participant teachers were asked to play a science

educational computer game designed for third graders before being interviewed. This

computer game was designed in Hsu, Tsai and Liang (2011) to teach the concepts of light

and shadow [8].

After playing the computer game, the teachers were interviewed with the following

questions:

(1) What are the differences between educational computer games and computer games?

(2) Are you willing to employed educational computer games in your science instruction?

(3) How will you applying educational computer games in your science classes?

(4) What are the advantages and disadvantages of integrating educational computer games
in science teaching?

(5) When employing educational computer games in science instruction, what relevant
professional abilities teachers will needed?

1.3 Data analyses

The teachers’ narratives obtained from tape-recorded interviews are transcribed. And the
data regarding the teachers’ perspectives were analyzed qualitatively.

2. Major finding and discussion

2.1 Science teachers’ perspectives on the differences between an educational computer
game and a computer game

In this study, 12 participants (60%) considered that educational computer games had
included science content, principle, learning progress and purpose. For example, a teacher
mentioned that “the game of light and shadow is easily to be identified by science educators
or experts, but it also invokes young students to think how they pass the game missions by
the game’s contents.”

Besides, the teachers in this study also mentioned some common characters. Six participants
(30%) believed educational computer games had included entertaining effect in order to
attract young students interested, and provided additional explains and cues to assist players
passing the game. Also, 3 participants (15%) mentioned the educational computer game and
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a game without education have the same user interface and equipment, such as keyboard
and mouse; furthermore, vivid sound and video effects attract young students’ learning
willing.

2.2 Science Teachers’ willing to employed educational computer games in science
education

After experiencing the educational computer game, 19 participants (95%) expressed that
they were willing to employ educational computers games for young students if the games’
contents synchronize class progresses. No participant (0%) disagree that the educational
game is a positive medium. Besides, only one participant (5%) did not response in this
issue.

2.3 Science teachers’ ideal application of educational computer games in science teaching

The teachers in this study mentioned the ideal ways for them to apply educational computer

games in their science classes. Their responses are summarized as follows:

(1) Partly employed the game after teacher explained: 6 participants (30%) considered to
use educational games as a review after teachers’ instruction.

(2) Partly employed the game in a class beginning: 4 participants (20%) consider that the
game has an inducement for young students study firstly.

(3) Partly employed the game as the assessment after a class progress has completed: 6
participants (30%) mentioned that educational computer games could be used for
assessments.

(4) Fully employed the game in a class: Only one participant (5%) mentioned that an
educational computer game could be used as a learning activity in science classes.

(5) Supplementary learning materials: 1 participant (5%) mentioned that educational
computer game could be used as supplementary learning materials.

It seems that the teachers in this study showed diverse perspective on how to use educational

computer games in science classes.

2.4 Science teachers’ perspectives regarding the advantages and disadvantages of
integrating educational computer games in science teaching

Regarding the advantages of integrating educational computer games in science teaching,
most participants (50%) mentioned that an educational computer game could be used as a
replacement of real world, and it could improve young students’ confidence and attention in
order to encourage themselves. Some participants (20%) also stated that the educational
computer game has improved real condition and preparation. Additionally, it assists
teachers to understand young students’ characteristic.

The teachers also majorly mentioned three disadvantages of integrating educational
computer games in science teaching. The first disadvantage mentioned by the teachers is
that integrating educational computer games in science teaching may increase their teaching
load. For example, although a class has 40 minutes for students learning, the teachers have
to add their extra personal time to prepare and training themselves in order to teach students
how to learn by playing the educational computer game. The second one is that students
may over-rely on playing educational computer game; and, as a result, they may not be
interested in other learning materials or teachers’ instruction in the classes. Also, they may
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have addiction in playing computer games. It seems that the teachers may think that
compare with educational computer games, their instruction is less attractive to their
students. The third is that if an educational computer game is not designed properly,
students may have alternative conception after playing an educational computer game.

2.5 Science teachers’ perspectives regarding relevant professional abilities for integrating
educational computer games in science teaching

The relevant professional abilities for integrating educational computer games in science

teaching mentioned by the teachers in this study were:

(1) Specialized pedagogical content knowledge: All the teachers mentioned about that. It
seems that all the teachers in this study viewed the integration of educational computer
games in science teaching as a new pedagogy. Teacher professional development on
digital game-based learning may be needed.

(2) Basic computer skills: All the teachers mentioned about that. It may due to that the
teachers in this study may be not confident of their computer literacy.

(3) Advanced computer skills: Five out of twenty-one teachers in this study mentioned that
if teachers have advanced computer skills they can develop educational computer games
by themselves. Such as one participant described that he would probably design a
particular educational game for his students by Adobe Flash, if he has the advanced
technique in developing an educational computer game.

3. Conclusions

This study investigated elementary science teachers’ perspectives on integrating
educational computer games in science teaching. This study revealed most of the science
teachers in this study recognized the educational entity of educational games, and almost all
the teachers in this study were willing to integrate educational computer games in their
science classes. Besides, teachers proposed diverse ways for using educational computer
games in science classes. They also mentioned the essentiality of specialized pedagogical
content knowledge and basic computer skills when conducting computer game-based
instruction. In addition, a half of participants believe that the occasion of applying
educational computer games are partly employed in a class after teacher explained, or as an
assessment after a class progress has completed. The finding of this study may provide some
insights for teacher educators and educational designers. For example, teacher professional
development regarding integrating computer game in science instruction will be needed.
Besides, how to prevent students’ alternative conception derived from educational games
may be another important issue for educational game designers. Therefore, collaborative
work from science teachers and educational computer game developers may be crucial of
much importance.
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Abstract: We propose a theoretical framework for evaluation of Serious
Educational Games based on systematically reviewing available literatures. The
framework we introduce consists of four aspects, game features, immersion,
pedagogy, and knowledge. Hopefully, the framework could provide a new
perspective that helps researchers and educators to better investigate and
understand the effectiveness of Serious Educational Games.
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Introduction

Play facilitates cognitive growth by providing children with experiences and opportunities
to interact with the world. It is a really serious matter, which has been supported by many
theories since the beginning of 1870’s (Mitchell & Mason, 1935). Play includes many
varieties and settings, and video game play might well be the newest and most popular form
that has burgeoned recently. Although people usually perceive video game as merely an
entertainment media, its potential in education has nowadays attracted much attention as
today’s learning generation is extremely video game literate and spend much more time
playing video games than participating in other learning activities (Prensky, 2001). The idea
of Serious Games that advocates the particular use of simulations and video games for
training and/or educational purposes has therefore emerged since 2002 (Gudmundsen,
2006), attempting to bridge reality to virtual reality in numerous dimensions and to combine
learning with playing to facilitate the occurrence of learning. Thus far, it is believed that the
use of Serious Games will become a new wave for technology-mediated learning (TML) in
the near future (Tay, 2010).

Serious Games have a broad definition in that both formal and informal settings are included
and the subjects consist of all the masses. Annetta (2008, 2010) further defined Serious
Games as Serious Educational Games (SEG) to distinguish non-entertainment games
specific to K-20 educational settings. In this paper, we propose a theoretical framework for
evaluation to preliminarily investigate how we can harness the power of SEG to engage
students and improve their learning achievement.

1. A theoretical framework for evaluation
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The goal of commercial video games is merely for entertainment, and people generally
don’t care about what users learn from playing the video games, except those games
involving violence or gender issues. However, the main purpose of SEG is for teaching and
learning, so how to evaluate their effectiveness becomes a major consideration for educators
and researchers. Unfortunately, research that focuses on the evaluation of SEG are quite few
so far. Garris, Ahlers, & Driskell (2002) proposed an input-process-outcome model of
instructional games and learning which indicates that game features combined with
instructional content are a powerful driving force in triggering the game cycles that are
repeated cycles of user judgment, behavior, and feedback, which engage players in the
game play activities. They concluded that game characteristics can be classified into six
categories: fantasy, rules/goals, sensory, stimuli, challenge, mystery, and control. Their
model is an elaborate idea that clearly explains how SEG works. However, they did not
emphasize on the evaluation of SEG and how to integrate the instructional content with the
game features. Fu, Su, and Yu (2009) developed a scale to assess user enjoyment (flow
experience) through using SEG as an indicator for understanding the strength and flaw of
the game. A total of eight dimensions are included in their scale: immersion, social
interaction, challenge, goal clarity, feedback, concentration, control, and knowledge
improvement. It is a rigorous assessment for evaluating the level of enjoyment provided by
SEG; however, they overlooked the instructional aspect. We do believe that user enjoyment
plays a crucial role in users’ ability to learn through SEG play; however, we think there are
still other major components that need to be taken into consideration in order to make the
evaluation more sound and complete.

In order to better evaluate the effectiveness of SEG, we introduce a theoretical framework
that includes four aspects, game (game features), individual (immersion), pedagogy, and
knowledge (Figure 1). We argue that only a game which takes all the four dimensions into
account can be considered a good and effective SEG. The four aspects are discussed in

Game
features

detail as below.

Figure 1. A theoretical framework for evaluating the effectiveness of SEG.
2. Game features

Video games have many unique features that motivate players, and different researchers
have different ideas regarding those game characteristics. For example, Malone & Lepper
(1987) posited that challenge, curiosity, fantasy, and control are the four important features
that intrinsically motivate individuals, whilst Thornton, Cleveland (1990) argued that
interactivity should be the essential aspect of a game, and Baranauskas, Neto, and Borges
(1999) suggested that the essential game features are challenge and risk (1990). Garris et al.
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(2002) argued that although different studies use different terms, these different approaches
actually describe similar game characteristics. Therefore, they concluded that any type of
games could be described by six key dimensions, fantasy, rules/goals, sensory stimuli,
challenge, mystery, and control. Based on these previous studies, we further employ
rules/goals, sensory stimuli, imagination, challenge, control, and interactivity as crucial
game features for evaluating SEG.

2.1 Rules/Goals

Clear goals and rules should be provided in SEG settings so that the players can know what
the ultimate goals of the SEG are and achieve the goals through guidance embedded in SEG.
Rules provide SEG with some limitations and players rely on the rules to complete the
game. In other words, the rules provide players with scaffoldings to achieve the ultimate
goals in SEG. Rules are sometimes set in order to create a specific context in the game, or
sometimes they are established as the concepts embedded for learning have particular
limitations. Rules also affect the format of competition and as well as the degree of
challenge in the games.

2.2 Sensory stimuli

Another reason for explaining why games are so attractive is that games provide players
with the distortion of perception. Sound effects, dynamic graphics, dazzling colors, and
other sensory stimuli provided by games grab the attention of players, evoke their arousal,
and cause great excitement. Hence only the SEG that offers some kind of sensory stimuli
would have greater potential in motivating players.

2.3 Imagination

The narratives, scenes, and/or contexts of games are not necessarily real, which provides
games with a certain degree of imagination. Because of the feature of imagination, games
can simulate specific situations and conditions that are unreal or generally hard to
encounter. Imagination allows games to create a virtual world that is separate from real life
wherein players are insulated from real consequences. Therefore, players could elaborate
their skills and enhance learning outcomes through trial and error without any fear of
failure.

2.4 challenge

Challenge of games is related to the degree of difficulty that games provide. If a game is too
hard or too easy, players are likely to feel anxious or perceive the game as being boring.
Therefore, an effective SEG needs to be designed with different and progressive levels of
complexity. Factors affecting the level of challenge of a game include the player’s abilities,
how much time is allowed to play the games, whether the rules are clearly specified and the
competitors formidable, so on and so forth.

2.5 Control
“Control refers to the exercise of authority or the ability to regulate, direct, or command
something” (Garris, et al., 2002, p. 451). Hence, games need to provide players with some

extent of authority and control over certain elements of the game and be able to perform
decision making in the game world. Moreover, an effective SEG should be developed with
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an intuitive and friendly user interface so that players can manipulate the objects in the game
with minimal frustration. Certain gaming peripheral products can also improve the feature
of control as well. For example, using a pedal and a steering wheel makes players feel like
they are really driving a car compared to using keyboard and mouse (Cheng, 2009; Cheng,
Annetta, Folta, & Holmes, 2011).

2.6 Interactivity

Interactivity plays a crucial role in distinguishing games from other technology-mediated
learning forms. Games can provide two kinds of interactivity, human-to-computer and
human-to-human. Human-to-computer interactivity relies on immediate feedback provided
by the game. The feedback allows players to track their progress and know what to do for
the next step. Players can then modify their strategies and review their decisions based on
the feedback they receive in-game, so that they can achieve the desired goals successfully.
On the other hand, human-to-human interactivity refers to social interactions. Games with
functions that allow players to communicate with others provide many opportunities for
improving social interactions. Therefore, interactivity allows individuals to actively
participate in the learning activity embedded in the game world rather than passively receive
the information offered.

3. Immersion

The aforementioned game characteristics have much potential in motivating individuals
intrinsically; however, they do not ensure the individual’s enjoyment. In other words,
players might agree that the games do have certain game features, but they do not
necessarily enjoy playing it. Enjoyment is a subjective feeling and hence can vary from
people to people. Therefore, we argue that a complete evaluation should also take players’
experiences into considerations.

Generally, people would like to use the term ‘flow’ to describe the state in which individuals
are intensely absorbed in an activity. The idea of flow is proposed by Csikszentmihalyi
(1990) to describe a positive experience in which individuals perceive a congruence of skills
and challenges with a high level of enjoyment and fulfillment. Because this gratifying state
is so enjoyable, people are willing to put forth effort to reach and maintain that state, with
little concern for their surroundings or what they will be getting out of it, even when it is
difficult or becomes dangerous. Csikszentmihalyi concluded a total of nine characteristics
of flow: challenge-skill balance, action-awareness merging, clear goal, unambiguous
feedback, concentration on task at hand, sense of control, loss of self-consciousness,
transformation of time, and autotelic experience. The experience of flow is a major
incentive of intrinsically motivated behavior (Schiefele, 2001), which is fundamental to all
learning. So far, much research has evidenced that people could experience flow state while
engaging in sports, creation, art activities, and even web surfing.

Obviously, video game play provides people with a flow experience in which individuals
enjoy and engage themselves as well. Flow is an optimal and extreme state; however,
researchers are used to employing immersion instead of flow when it comes to video game
play most of the time. Researchers describe immersion as a sub-optimal and non-extreme
state as it is the precondition of flow and flow is the extreme state of it. While playing video
games, individuals might be very immersed in the gamealthough they might not experience
flow (Jennett et al., 2008). Brown & Cairns (2004) employed grounded theory to investigate
game immersion, pointing out that immersion actually comprises of three stages,
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engagement, engrossment, and total immersion, respectively. They further contended that
barriers exist among these three stages, and players will not get into the stage until barriers
are overcome. Cheng (2011) conducted a research that has evidenced the three stages of
immersion as well; therefore, we employ their definitions of immersion to construct our
framework for evaluation.

3.1 Engagement

Engagement is the first stage of immersion. Two barriers, access and investment, should be
overcome in order to enter this level. Access refers to the gamers’ preference and game
controls. In other words, players must like the type and/or style of the game they are playing
and feel a congruence of their skills and challenges encountered. Once the game satisfies
gamers’ preference and game controls, they are going to invest time and efforts into the
game. As individuals invest much time and efforts into the game, they gradually become
more focused and engaged.

3.2 Engrossment

As gamers become further involved and engrossed with the game, they enter into the second
stage, engrossment. There are also two barriers that affect if individuals get into this level or
not. First, their perceptions of surroundings and physical needs become lower and their
emotions directly attach to the game. While experiencing engrossment, the game becomes
the most important part of the gamers’ attention, so that they become less aware of their
surroundings and less self aware. They might not be able to hear people calling or the
conversations around them, and they even don’t feel hungry or tired. During that time,
players’ emotions are affected directly by the game and they feel emotionally drained and
empty when they stop playing.

3.3 Total immersion

The final stage is total immersion. Gamers have feelings of presence and empathy while
experiencing this stage, and will by now totally lose their self-awareness as if their
consciousness has transferred from reality to the game world. They will feel entirely
attached to the game characters and empathize with their situations. They will be detached
from reality to the extent that they feel like they are actually in the game and the game is all
that matters. Total immersion is an optimal, extreme state as flow and it is only a fleeting
experience.

4. Pedagogy

Evaluating a SEG from a pedagogical perspective considers the instructional methods
embedded in the game for supporting learning processes. We believe that the development
of SEG without applying well-established teaching and learning theories may cause failure
to meet its desired educational goals, and individuals will then merely be entertained by
using the games without obtaining any specific skill and knowledge (Gunter, Kenny, &
Vick, 2008). We contend that individuals’ learning outcomes through using SEG depend
heavily on the teaching and learning theories selected. We discuss the pedagogical
perspective in terms of context, representation, prior knowledge, reflection, and transfer.

4.1 Context
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For SEG, context affects how the given knowledge represented and the learning resources
contained in the game world. Moreover, learning through SEG play may occur in both
physical surroundings and virtual world at the same time. Therefore, the interaction between
players and their context becomes particularly important when it comes to evaluating SEG
(Freitas, Rebolledo-Mendez, Liarokapis, Magoulas, & Poulovassilis, 2010). The context
created in the SEG not only has to be in accordance with the concepts embedded, but should
also provide proper and sufficient experiences for learning.

4.2 Representation

When learners select the presented relevant information, organize partial information to
mental representation, and coordinate new verbal and visual representation with prior
knowledge, they actively engage in cognitive processing, and meaningful learning occurs
(Mayer, 1997). Hence the representation of information deeply affects the occurrence of
meaningful learning. Especially for SEG, since misrepresentations of information could
lead gamers to perform wrong behaviors in the game consistently (Devetag & Warglien,
2008), proper representations become critical for determining the effectiveness of SEG.

4.3 Prior experience

From the constructivist viewpoint, learning involves the construction of new knowledge
upon part of existing knowledge by connecting new experiences and information to prior
experiences. However, the design of SEG perhaps presuppose too much prior knowledge on
partial learners, causing other learners to feel too difficult to engage with the virtual world
(Freitas, et al., 2010). Hence, it is also very important that the development of SEG should
consider students’ prior experiences and provide them with opportunities to connect their
previous experience to the game world.

4.4 Reflection

Another essential instructional element that helps to ensure students in achieving the
learning tasks rather than merely play, is to provide students  with  opportunities  to
reflectively review their learning processes and analyze their current state of knowledge at
all times. As long as student reflections could be promoted in SEG, effective learning occurs
and students learn better.

4.5 Transfer

Gunter et al. (2008) developed a RETAIN model to aid with the evaluation of educational
games. They argued that knowledge acquired during gameplay can be transferred to other
contexts is an important instructional component. Therefore, learning with SEG should not
only enable students to learn beyond rote, but also facilitate knowledge transfer to occur.
Transfer thus is necessary for evaluation of SEG as well.

5. Knowledge

Finally, a game which has game features and provides players with the experience of
immersion might be a good commercial game as players are entertained and fulfilled;
however, it will not be an educational game if individual understanding of specific content
is not improved, even if it uses profound instructional theories to support learning. One of
the major goals of SEG is to integrate certain key principles of given topics into the game to
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facilitate student knowledge construction. Currently, research has indicated that SEG does
improve students’ performance in science, mathematics, and computer science (Chuang &
Chen, 2009; Echeverria et al., 2011; Gillispie, Martin, & Parker, 2010; Papastergiou, 2009).
Therefore, the aspect of knowledge acquisition should be a key dimension to be evaluated as
well.

We employ Bloom’s revised taxonomy (Anderson, Krathwohl, Airasian, Cruickshank,
Mayer & Pintrich, 2001) to define learning objectives of the SEG and to classify student
learning behaviors in the game to better understand knowledge and skill acquisition through
using SEG. This taxonomy categorizes learning objectives into two dimensions: knowledge
and cognitive process. The knowledge dimension consists of four levels: factual,
conceptual, procedural and meta-cognitive, and the cognitive process dimension comprises
of six levels: remember, understand, apply, analyze, evaluate and create. When a game
facilitates students to acquire higher levels of knowledge and to perform higher levels of
cognitive processes, it is then considered a well-developed SEG.

6. Conclusions

Although research focusing on the use of games in education has grown rapidly over the
past two decades, the effectiveness of the developed SEG is still hard to be evaluated since it
is arelatively new technology for learning and theories that support its implications have not
yet been fully developed. By systematically reviewing available literatures, the purpose of
this paper aims at preliminarily investigating and developing a theoretical framework for
evaluating SEG using four critical aspects, game features, immersion, pedagogy, and
knowledge. We further attempt to develop an instrument for evaluation based on the
framework we introduce in the near future. Hopefully, this framework that focuses on
evaluating SEG from four different and crucial dimensions will provide researchers and
educators a new perspective to consider in the development of SEG and have a more
complete picture regarding the effectiveness of SEG.
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Preface

Virtual worlds have generated much attention and interest among educators and
researchers over the last few years. To response the increasing calls for practical
evidences of applying virtual worlds in educational settings, the first workshop on
Real Education in Second Life was held in conjunction with The 18th International
Conference on Computers in Education (ICCE2010). We had a fruitful harvest in the
workshop. Researchers and educators from different countries got together to share
and exchange experiences in Second Life. To expand the participance and influences,
the second workshop on Real Education in Second Life is renamed as Real Education
in Virtual Worlds. We have accepted 8 papers from 4 countries. The two-hour
workshop will provide a forum where international participants can share knowledge,
experiences and concerns on related educational issues in Virtual Worlds and explore

directions for future research collaborations.

Organizer

Yu-Ju Lan, National Taiwan Normal University, Taiwan
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Using Second Life® for teaching genetics

laboratory sessions to undergraduates

Suzanne Lavelle, Paul Rudman and Annette Cashmore

GENIE Centre of Excellence in Teaching and Learning in Genetics, University of Leicester, UK

Abstract: There is a growing need for new approaches to effective laboratory-based
learning. Issues of space, time and resources, lead to pedagogical limitations in the use
of practical classes involving student engagement in pre-designed experiments.
There remains a need for approaches that help students develop skills such as
experimental design and teamwork, whilst effectively combining theoretical and
practical aspects of the subject. We describe the processes involved in setting up three
genetics-based practical classes in Second Life, a virtual world where students access
the information as avatars. First year biological science students and first year
medical students have each taken part in different virtual laboratory activities,
designed to complement current real laboratory practical sessions. We have evaluated
whether or not Second Life is an effective education tool. Initial findings show that
many students felt that the virtual laboratories were very beneficial to them, helping
them link the practical work with the underlying theory. There was also some

improvement in the knowledge gained and retained by the students.

Keywords: Genetics, Second Life, virtual worlds, laboratory, evaluation

106



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

Development of 3D virtual math games on
Second Life

Indy Y.T. Hsiao™", Irene Y.S. Li*, Jeff J.S. Huang”, Stephen J.H. Yang®, Ellis S.J. Fu®
“Department of Computer Science and Information Engineering, National Central
University, Taiwan
bDepartment of Computer Science and Information Engineering, Hwa Hsia Institute of
Technology, Taiwan
*indymajere(@gmail.com

Abstract: Mathematical education in elementary school is the key fundamental of math
learning. It plays an important role of pupils’ future math learning. This study tries to
combine information technology and mathematics to build a mathematical learning
environment in Second Life. We expect to create a new learning style for mathematical
education in elementary school. While Second Life has got a lot of empirical results in
education, some researches indicate that students need guidance or teaching aids to learn in
such environments. In order to improve the pupil’s learning outcomes, this study proposes a
problem-based learning approach with teaching aids and embeds mathematical learning
materials in the built virtual classrooms facilitating teaching as well as learning.

Keywords: Second Life, problem-based learning, Math game, virtual classroom, teaching
aids

Introduction

Mathematical education in elementary school is the key fundamental of math learning. It
plays an important role in pupils’ future math learning. According to Pélya’s idea of How fo
solve it (1945), students need to know the meaning of a question and its goal before they
solve a math question. Then, they have to think of strategies and plan a way to solve it. After
they solve a question, they need to verify if the answer fits to the question and to think if
there is a better answer. Polya’s idea looks simple. However, it is difficult to realize in
educational field. Gu (1999) fingered out that even students already have the abilities to
calculate a math question, they may still encounter the problem of understanding the
meaning of math questions. According to the reasons above, we need teaching guidance to
help students to understand the questions and solve them.

Schoenfeld (1985) pointed out that the major goal of mathematical educationis to
help students become a person with problem-solving ability. After famous Mathematician
Polya published How to solve it, Mathematical discovery and Mathematics and plausible
reasoning, mathematics educators attach great importance to the tendency of math
education. After all, training students to solve questions is an important task of math
education, especially in the changing world. According to the ideas above, the main
philosophy of the study is to design a problem-based teaching aids and materials which can
help students to think and solve the math questions.
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Living experiences are the best materials for students to learn. They learn in the
environment which they are familiar with and they learn in daily life.
The Nuffield Foundation (1965) proposed that I do and I understand at the beginning of the
book. The author wrote Xi Wan Zhe Dong De Y1, which is the main concept of The Nuffield
Foundation (1965), in Chinese in the introduction. Math games therefore become a trend
and are improved with the progress of information technology. For example,
interactive learning games, which are funny and interesting, can reduce students’ fear of
math and improve students’ learning outcomes. Thus, this study use math games to design
elementary math materials.

Since Second Life is easy to use and free to build (Boulos, Hetherington & Wheeler, 2007;
Prasolova-Ferland, Sourin & Sourina, 2006), it becomes a popular 3D platform in education
field (Edwards,2006). Besides, everyone can own his virtual environments, also called Sims,
in Second Life. Therefore, many universities and language institutions (such as, British
Council, Confucius Institute, Cervantes and Goethe Institute) have their own Sims, and do a
lot of researches in SL. Although there are many empirical research results of education in
Second Life, few emphases are put on math. Nevertheless, most of the mathematical
learning materials are presented in 2D in digital learning. However, some materials are best
presented in 3D. Since Second Life can present learning materials in 3D, we decide to do
our mathematical teaching experiment in Second Life.

The objective of this study is to develop a new mathematical learning environment,

combing information technology with mathematics. We develop 3D virtual math games

based on Problem-based learning approach in the popular 3D virtual platform Second Life.

The research questions of this study are described below:

1. Whether Problem-based learning approach can guide students in learning mathematics in
Second Life?

2. Compare to those who do not study math based on Problem-based learning approach, do
students study mathematics in Second Life in this study get better learning effectiveness?

1. Virtual math classroom

Most of the teachings in present are carried out in the classrooms. In this way, teachers will
be able to handle students’ learning progresses instantly. Besides, students can interact with
their teachers closely in the class. However, this kind of face to face teaching has its
limitations. For example, students have to go to the classroom to gain knowledge. For
minorities or those who live in remote areas, they may not have the chance to gain
knowledge because they may not be able to go to the classroom. On the other hand, distance
learning breaks the limitation of time and space. Yet, it lacks of presence and sense of
interaction. Students cannot immerse in distance learning because they watch educational
videos most of the time and discuss with their peers via instant messages. To solve the
above-mentioned problems, teaching in virtual environments becomes a trend in recent
years. Therefore, we choose Second Life, a popular virtual platform, as our teaching
environment. Second Life, a massively multiplayer online social game, is now applied into
educational field extensively. It has vivid presence (Biocca & Levy, 1995) and provides the
environment for cooperative learning and co-editing (Petrakou, 2009; Bishop, 2009). It is
hoped that Second Life can help students immerse in online learning. The learning
environments developed by us in Second Life are described as follows.
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e Virtual classroom: The virtual classroom which simulates the real world classroom will
help students get used to virtual learning environments quickly.
Virtual platform: Teachers can teach on the platform and switch his slides here.
Projector screen: Usually, there are one projector and one projector screen in traditional
classroom. However, there are ten projector screens in these virtual learning
environments. Students can see the projector screens from different directions.

e Podiums: There are podiums in front of students’ seats. Students can raise their hands
and vote in their seats.

With the help of above 3D learning environments, teachers can teach mathematics by slides,
videos, voices or texts in Second Life which provides the environment for distance learning.
Besides, Second Life also has vivid presence and sense of interaction.

3D teaching and learning resource center

Virtual Classroom

Figurel Virtual teaching environment

2. Virtual math game

Previous research (Sang Joon Lee , 2011 ; Rovai & Downey , 2010 ; Wheeler , 2006)
showed that teachings on online platforms such as Second Life might face the problem that
students’ learning motivations and learning effectiveness might be decreased because
students cannot get learning guidance from teachers. Therefore, it is necessary to develop
mechanisms or tools to guide students learning in 3D online environments. For example,
University of Sussex designed a lot of learning tasks to increase students’ interactions with
others in Second Life. These learning tasks were designed based on Problem-based learning
approach and Constructivism (Good, Howland & Thackray, 2008). Thus, we develop 3D
virtual math games based on Problem-based learning approach in Second Life. These games
are carried out in the way of scavenger hunt. We also develop a series of learning aids (table
2) to help students finish scavenger hunt.
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Table 1 Scavenger Hunt

Scavenger Hunt

There are three stages in the
mathematical class. Students have to
finish one task in each stage. If they
can finish these tasks, they can watch
movies in the theater in iTELL. The
stages are described as follows:

1. Class teaching

First, the teacher will teach basic
mathematical knowledge in the
classroom in Second Life. In this way,
students can learn mathematics in a
way that is close to their previous
learning experiences. In this stage, the
teacher will teach with slides and talk
to students with voice functions
provided by Second Life.

2.Doing scavenger hunt

This study will build a test bank for
student to do self-path learning. After
students finish learning, they will do
the scavenger hunt. They will first go to
the supermarket in Second Life to go
shopping. They will be told what to buy
before they actually do the shopping.
Then, they can buy the products and do
arithmetic practices with the clerks so
that they can learn mathematics in
authentic environments. In addition,
they can review what they have learned
by in Second Life after class.

3. Get awards or certification.

After students finish their tasks, they
can watch a movie in the theater, get
awards or get certification.

110



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

Table 2 Introduction to teaching aids

1.Web PPT

The slides for teaching are uploaded to
the web server through the shared
media function of Second Life viewer
2. In this way, the instructor can
switch their slides at any time and
save the charges for uploading slides.
In addition, there are spaces for
instructors to show their personal
websites on the sides of the cube.
Instructors can interact with students
through these websites.

2. The settings for buying products in th
The products in the supermarket are
provided with voices and texts. If
students decide to buy a product, they
would get an object so that they can
pay for the product and practice
supermarket checkout.

3. HUD for collaborative learning _
To make full use of teaching resources N —
in Second Life, we develop a set of
teaching aids to assist students in
learning. One of the teaching aids
developed by wus is HUD for
collaborative learning. Students can
take pictures in Second Life and upload
their pictures to a php sever. They can
wear HUD for collaborative learning to
share pictures with their classmates.
Even if students are in different places,
they still can see the same picture and
discuss it with each other. With HUD
for collaborative learning, students can
get guidance from teachers and tutors
as well as get help from their
classmates.

b

3. Conclusion and future research

This study aims to promote elementary students’ learning effectiveness in mathematics. We
design a virtual mathematical classroom, 3D problem-based mathematical materials and
teaching aids to assist students in learning mathematics. It is expected that the methods
proposed in this study can solve the lack-of-guidance problem and promote students’
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learning effectiveness. To see whether 3D virtual mathematic games that are designed based
on Problem-based learning approach can enhance students’ learning effectiveness and
whether Problem-based learning approach can assist students in learning mathematics, we
design a series of mathematical experiments which will be done in an elementary school.
Students will be divided into experimental group and control group. The control group will
be taught by traditional teaching methods while the experimental group will be taught by the
methods proposed in this study. The experimental results will show that whether the
learning methods proposed in this study will enhance students’ learning effectiveness.
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Abstract: Educators around the world are experimenting with the possibilities virtual
worlds have for education and learning how to use these new environments efficiently.
Virtual worlds have the potential to bring some added value to education and educators can
use them to create something that is not possible to do or show in traditional classrooms.
Although a lot have been learned about virtual worlds and their potential, a lot more has to
be learned before virtual worlds can become an integrated part of education on various
levels. The article looks back at the birth and growth of the EduFinland community in the
virtual world of Second Life and discusses lessons learned so far during the years of its
existence.

Keywords: education, virtual worlds, learning, teacher, student, EduFinland

Introduction

The interest towards educational use of virtual worlds and virtual realities is not a
new thing [1, 2, 3], but it has only been since the middle of the last decade that the
educational possibilities of virtual worlds and virtual realities have been available to all
educators. This was the time when the virtual world of Second Life (www.secondlife.com)
and other similar virtual worlds opened. These new three dimensional worlds could be
accessed from personal computers and anyone with a bit of practice could build virtual
objects and modify the space for their purposes. Soon educators around the world realized
the potential these environments could have in education and started experimenting with the
possibilities virtual worlds had to offer. To spread information and knowledge and to meet
others interested in virtual worlds communities of educators were born.

EduFinland is a virtual community for Finnish educators, a collaborative network,
and a collection of islands in the virtual world of Second Life. EduFinland opened its first
island in spring 2008 and today, three years later, the archipelago has grown into a lively
community consisting of 25 islands and it is the virtual home of more than 50 schools,
universities and other non-profit organizations from Finland. EduFinland has been an
interesting place to observe how educators and organizations take their first steps in a virtual
world and how they learn how to use them for educational purposes.

Many of the steps taken by schools, universities and other organizations entering a
virtual world have been repeated over and over again by newcomers. Some of these steps
may be seen as a need to understand the virtual environment and oneself, represented by an
avatar in this new virtual environment. All the steps indicate how everybody are trying to
understand the possibilities and the potential these new three dimensional environments
may have in education. Some of the things happening in virtual worlds today remind of the
early days of the web, which makes it possible to try to make some predictions of the future
of virtual worlds and how they could be used in the future. While other steps and
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observations have raised some concerns for the future of educational use of virtual worlds
and indicated some challenges that have to be overcome before virtual worlds can be fully
used in education.

This paper will discuss some of these observations and their implications for the
future development and evolution of virtual worlds in education and educational
communities in them. The paper will present some examples but also discuss some of the
concerns that current developments in virtual worlds have raised. However, the main goal of
this paper is to share the knowledge created and the experiences learned in the EduFinland
community of educators.

1. Virtual education

People use virtual worlds for a multitude of different reasons. Among the most important
reasons are self-therapy (i.e. to increase self-esteem), as a source for instant pleasures, to
escape social norms, for self expression and for exploration [4]. Interest towards educational
use of virtual worlds has grown significantly around the world in the last few years and
several scientific articles report on successful experiments and positive attitudes among
students and teachers towards using virtual worlds in education [e.g. 5, 6, 7, 8]. In learning
foreign languages virtual worlds have been found to improve motivation [9], while in health
care education virtual worlds are perhaps best used in simulations where students can and
are allowed to make mistakes in a risk-free environment [e.g. 10, 11, 12]. This is supported
by some earlier research that has shown that virtual worlds can be very efficient as
experiential learning environments where students can learn through experience and by
doing [13]. Virtual worlds offer different possibilities for different disciplines and different
topics. Some may use virtual worlds for simulations or to demonstrate something very
abstract that would be difficult or even impossible to demonstrate in a traditional classroom
while others can benefit from the tools for three dimensional building, but probably all can
use virtual worlds to deliver lectures and to organize group discussions.

Lucia et al. [6] wrote that “learning is strongly related to the user perception of
belonging to a learning community, as well as to the perception of awareness, presence and
communication”. In virtual worlds students feel the presence of other students represented
by avatars [7] and they experience a sense of community which in best cases reflects in
students teaching and guiding each other [14]. The experienced sense of presence and
community in virtual worlds are perhaps the greatest benefits virtual worlds have to offer
education. Especially in distance education it is very important that the students feel that
they are not alone on the course and that they can meet other students. Another benefit that
virtual worlds bring to distance education is that meetings and lectures in virtual worlds can
substitute at least some of the face-to-face meetings that would often require that the
students travel long distances. This is a benefit that many students have stated as a very
positive thing about education in virtual worlds [15, 16]. Although several articles report on
the possibilities of the virtual worlds there are only few reporting on dangers and challenges
with virtual worlds. Boulos et al. [17] state that many of the same dangers and challenges
that exist in the conventional web exist in virtual worlds as well, e.g. gambling, addiction,
vandalism, identity and privacy issues, pornography, quality of information. But virtual
worlds bring with them some new challenges as well. Hardware requirements and
bandwidth issues are real concerns for the development of educational use of virtual worlds
[17, 18]. Warburton [18] identified eight barriers in the use of Second Life and state that
each of the barriers represents “a challenge that requires the careful consideration of a
number of design possibilities”. These barriers include technical and economical issues, but
also barriers related to the culture of virtual worlds and identity issues in them. Warburton

114



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

[ 18] means that virtual communities can be difficult to find and that it may be challenging to
learn the norms and the etiquette of virtual worlds. Educators (and students) are facing
several challenges that they have to overcome before virtual worlds can become part of
everyday education.

2. Building of EduFinland community

Activity on EduFinland archipelago has grown rapidly after the first island was
opened in spring 2008. New islands have been added and currently the EduFinland
archipelago consists of 25 virtual islands and the EduFinland group in Second Life has over
400 members, all interested in the educational possibilities of virtual worlds. EduFinland
offers educators a low-barrier entry to virtual worlds and a place to start investigating the
educational possibilities of virtual worlds. For this purpose EduFinland rents virtual land for
educators, provides support and organizes meetings and seminars of different types. Ever
since the beginning the goal and purpose of EduFinland has been to gather people interested
in the educational and learning possibilities of virtual worlds together and to promote
interaction between people and avatars that are interested in similar things. By gathering
people to the same area we can better learn from each other’s mistakes and successes so that
everyone do not have to repeat the same mistakes over and over again. EduFinland has also
supported and guided teachers, and avatars, taking their first virtual steps in Second Life.
The administrators of EduFinland have organized lectures, workshops, courses and
networking meetings to meet these goals. Organizing such events is one of the keys in
creating an active community and sense of community in a virtual world.

Many of the educators entering Second Life for the first time have heard about
Second Life at a conference or a workshop somewhere or read an article about it and they
have become curious about this new world. When they login to Second Life for the first time
they are facing the same problem as everyone else: how to find something of interest in this
vast virtual world and how to find other people. It can be very frustrating for newcomers to
enter an empty virtual world and not immediately find anything of interest. This is where
EduFinland comes in. EduFinland aims to be the starting point for people interested in
education in virtual worlds and a place to find others interested in similar things. This first
contact with a virtual world may be crucial for the future use of it. If the first visit gives a
negative impression the person will probably never log in again. This is what EduFinland
tries to prevent by creating a positive experience for those visiting Second Life for the first
time. One way to succeed with that goal is to create different networking events where
people can meet and find others interested in similar things.

Many educators worldwide are experimenting with the possibilities Second Life has
to offer. This makes it a great place to meet others and to network. Through these meetings
collaboration and perhaps even joint courses can be born. The networking opportunities are
not restricted to the teachers alone; students can meet other students too. A student from a
university in Finland is probably not likely to meet students from another university from
Brazil or New Zealand, but when our virtual spaces are close to each other in Second Life it
is even likely that they will meet. Currently the networking opportunities are perhaps the
most important reason for educators to enter the virtual world. To promote networking the
administrators of EduFinland have organized various networking events, such as Christmas
and summer parties, but also seminars with a particular topic. The goal with organizing
topical seminars and discussions (e.g. foreign languages, health care, archaeology, etc) is
that people interested in that particular topic can enter Second Life and meet others
interested in similar things and they can get advice on how to use Second Life in their own
courses. The years of development of the EduFinland archipelago have taught that creating
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networking opportunities and providing guidance and support for newcomers are key
factors when building up a vibrant community of educators in a virtual world.

3. Lessons learned

EduFinland has been a place where one have been able to watch closely how Finnish
schools, universities and other non-profit organizations have started to use this virtual
three-dimensional environment. It has been very interesting to notice that some of the steps
and patterns have been repeated over and over again by newcomers. Some of these steps can
be seen as attempts to understand this new virtual environment through creation of
something familiar and something that can be understood with the knowledge and
experience we have. Organizations are trying to bring sense in to an unfamiliar environment
and controlling it by building familiar objects. Many organizations start by building a virtual
house to protect the avatars from weather and from the view of other avatars. Weather does
not change in Second Life and even if it did avatars or the persons behind the avatars would
not get cold even if the climate on a certain island was programmed to be rainy and windy.
Although there is an urban legend or a virtual legend about an event where the organizers
had underestimated the number of attendees and hence they had not reserved enough chairs
for all the participating avatars. This meant that some of the avatars had to stand through the
whole event. According to the story, some of the people whose avatars had to stand talked
with the organizers after the event and told them that they were physically tired because
their avatars had to stand for a long time. The connection between the avatars and people
behind them is strong and the experiences of the avatars can evidently be transferred to the
persons behind the avatars.

To create a house as protection from other avatars’ views may indicate that the
builder of the house is not very familiar with Second Life, as experienced users of Second
Life can easily see through walls and around corners, but building a house may also indicate
something else than inexperience. Perhaps we are building houses because they are familiar
to us. When we see a house, a chair or a coffee cup in Second Life we know what we can or
are supposed to do with it, we understand what the object is and how it works. After all,
these objects are familiar to us from the world outside Second Life. We know how to use
familiar objects and we do not have to use a lot of time and energy to figure out what we are
supposed to do with a certain object. Because of this it is logical and even necessary that we
bring familiar objects and things to virtual worlds.

Understanding and controlling the environment should not take a lot of time and
energy. We have to keep in mind that the virtual worlds that we use in education are tools
just like Adobe ConnectPro or Moodle are and it should not take excessive amounts of time
and effort to learn how to understand and use them. The virtual classrooms and other
educational areas that we build should not be too complicated or futuristic because the
students would have hard time understanding how to use and how to be in them. However,
the classrooms should not be plain gray boxes either. In an ongoing research we have
studied what kind of impact different virtual environments have on learning. Preliminary
results indicate that students both liked more and learned better in an esthetically pleasing
virtual environment than in a plain gray room without any stimulating objects. While we are
trying to understand and learn more about the use and possibilities of virtual environments,
we should build familiar and user-friendly spaces with familiar objects to help us
understand and control these new environments better. On EduFinland the environment has
been created to resemble summer time in Finland, which has been thought to be esthetically
pleasing for most users. The administrators have built shared spaces such as lecture halls
and discussion circles that anyone can use. These spaces have been built with accessibility

116



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

in mind. Offering shared spaces also means that the educators do not have to build their own
classrooms because they can use one of the already existing spaces. This has been another
key factor when helping educators use virtual worlds.

Another very typical phenomenon that can be seen all over Second Life is that in the
beginning everyone tries to build their own spaces. Some complete their building projects
with amazing innovations while others soon realize that it may be better that they focus on
functions and content instead and leave the building work to experts. Similar development
could be seen in the early days of the web. At the end of the last millennium when the web
was young everybody tried to code their own websites, with various successes. Today only
few persons can actually code their own websites and it has become usual to hire a
professional web designer for the job. A similar development can be seen in virtual worlds
today. It is becoming more and more usual that organizations hire a professional builder that
is an expert in designing and building three dimensional environments. Building in a virtual
world is very different from coding web pages because the designer has a three dimensional
space to work with. Building in Second Life requires besides mastering of different tools
and software also some architectural knowledge. The builder also has to have an eye for
interior design and exterior design. It is not enough to know how to build an authentic and
esthetically pleasing tree, the designer also has to know where to place it so that the tree so
that it looks good and helps people use the space. Already today we need people with these
skills and in the future the demand will be even greater. As far as we know, currently there
are no schools giving education in these skills, but the situation will hopefully change in the
near future.

Some teachers have created so called “dummy-avatars” for their students to use
during lectures. The benefit of using ready avatars is that the students do not have to create
their own avatars, which saves some time. However, based on the experience from
organizing numerous workshops and lectures about virtual worlds we have witnessed that it
is through creating their own avatars and by modifying the avatars’ look that students create
some kind of an emotional bond with their avatar. This bond between the avatar and the user
is important for the sense of presence of others and to fully experience the immersive virtual
world and this bond is something that cannot be achieved when using someone else’s avatar.
Teachers should reserve enough time for the students to create and modify their own avatars
and to slowly take their first virtual steps. On EduFinland we have noticed how newcomers
first refer to their avatars as “that avatar” or simply “that”, but after a while this changes and
they refer to their avatars as “I” or “me”. Anyone that enters a virtual world for the first time
needs some time to explore the environment and to get familiar with their avatar. Only after
that the students are ready to take part of lectures or group discussions. Using
“dummy-avatars” may be a good option if the students are only attending a single lecture in
a virtual world, but it is probably not the best way to use virtual worlds when the
environment is used for a single lecture or for just a couple of lectures. It is not justified to
use a tool for lectures that takes longer time to learn how to use than the lecture takes. There
are other tools and methods that can be used to deliver single lectures and that are easier to
use. Also the key benefits of virtual worlds are lost if the environment is accessed with
someone else’s avatar and just for a single lecture. When virtual worlds are used in
education they should be planned into the course schedule so that the key benefits of sense
of presence and sense of community can be fully utilized.

Even though wvirtual environments successfully support synchronous
communication and social interaction and create a sense of community [6], using virtual
worlds such as Second Life in education clearly divides the students’ opinions [e.g. 15, 19].
Some of the students see new learning environments as a positive thing and they see the
benefits of virtual worlds especially in distance education while other students are afraid
that using virtual worlds may lead to decreased classroom education and less face-to-face
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meetings [15]. There may also be other reasons for the students to even refuse to use virtual
worlds (e.g. lack of necessary computer skills, danger of addiction). This is something that
every teacher has to be aware of when planning to use a virtual world in education. Should
there be other possible ways of attending the lectures or can attendance in virtual worlds be
required of every student? Virtual worlds have become such a huge part of so many people’s
lives (both professionally and for entertainment) that it is important to at least know
something about them. Even though some students and teachers would refuse to use virtual
worlds themselves, it is important that they are aware of these environments because
chances are that someone close to them is already spending time in a virtual world.

4. Challenges to overcome

Another set of familiar things that we currently bring to the education in virtual worlds are
the teaching methods we have found useful in traditional classrooms outside Second Life.
We know that PowerPoint presentations can support lectures and deliver information in
traditional classrooms and hence we bring them to Second Life. We know that different
group discussions and various participatory teaching methods work outside Second Life and
hence we have brought them to Second Life and we have noticed that they work in Second
Life as well. For a long time already educators have been delivering lectures and organizing
group discussions in Second Life and these have been working well. Lectures and group
discussions are easy to set up and they do not require a lot of work or knowledge about the
environment from the teacher or the student. Virtual classrooms are in fact not that different
from traditional classrooms if they are used for synchronous meetings [14]. The only
obvious difference is that everybody attending are represented by avatars. Traditional
methods used in virtual worlds may bring some added value, or as Jones et al. [5] wrote: ”If
3-dimensional online learning environments can approach face-to-face classroom
interaction and learning over low bandwidth Internet connections, then this approach
merits serious consideration as a method to support interactive online classrooms and
course delivery”. However, the three dimensional and freely modifiable spaces offer
possibilities to do so much more. So far we have not seen many great examples where the
teaching methods used would have been especially designed for a three dimensional virtual
environment. We have mostly seen familiar and traditional methods that have been adapted
to virtual worlds. There are only few examples where the three dimensionality of space and
sound have been fully used to enhance the learning experience. One of the best examples is
the already couple of years old Virtual Hallucinations [ 10]. Virtual Hallucinations is a space
where two researchers have created a reality as two patients with schizophrenia have
explained that they experience reality. By entering the space people can through their
avatars experience the hallucinations that the two patients experience every day. A visit to
this immersive space is definitely more educative than reading an article about the
hallucinations experienced by the patients. We need more examples of that kind.

Perhaps it is still too early for us to really understand and be able to imagine all the
possibilities virtual worlds have to offer education. Perhaps we are unable to think outside
the famous box and create new innovative and participatory teaching methods that would
benefit from the full potential of virtual worlds. For virtual worlds to become part of
everyday education the next step we take must be to come up with ways to fully utilize the
potential of these environments and to come up with innovations that support learning and
teaching in virtual worlds. Some educators are becoming frustrated with the lack of
development and unless we soon see significant development in that area educators will
begin to leave virtual worlds.
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Technical problems can also create frustration. Moving around in Second Life is not
intuitive for most of the users [14] and the user interface of Second Life does not fit into the
philosophy of a user-friendly environment very well as it does require some training to
master. This problem will hopefully be solved when Second Life can be accessed with a
web browser. This will be a much anticipated step of development that educators have been
waiting for and it will lower the barrier to try the virtual world of Second Life in education
and it will make educational use of it significantly easier. It will also lower the current
equipment requirements that are huge obstacles in many classrooms around the world.
Computer classrooms rarely have the latest graphic cards and quite often the computers are
not able to draw the graphics Second Life requires. In many schools the computer support
may be unwilling to install the software for one reason or the other. The policy of the school
may prohibit the installation or the hardware requirements of Second Life are not met. Many
educators on EduFinland have run into these kinds of problems in their organizations.
Bandwidth is a real concern in many countries where the Internet penetration is still low.
There are many obstacles in the way of virtual worlds to become an integrated part of
education but many educators around the world are working to find solutions for these
obstacles.

There are plenty of papers describing educational solutions and possibilities with
virtual worlds, but not many questioning the hype and the actual situation. Second Life may
not be the best possible tool for lectures and other teaching activities. According to Gilman
et al. [e.g. 20] we experience the presence of others in a virtual world through the avatars,
perhaps even in a deeper and closer way than when using e.g. video conference tools or
telepresence rooms. We are immersed in the environment and we actually feel the presence
of others in the same virtual place and this is something that is difficult to achieve with other
learning environments. But is this reason enough to use Second life in education? Are the
benefits greater than the efforts required to learn how to use the avatar and the environment
to even find the way to the virtual classroom? Does the virtual environment bring some
added value to the lectures? In some situations a traditional classroom or other teaching
methods may be better [21], so why should we use virtual worlds? What kind of additional
benefits do they bring? Is learning more efficient in a virtual world? Every educator should
ask themselves these questions before organizing a class in a virtual world. It is important to
carefully consider how a virtual world should be used in education and what added value
using it may bring to the course at hand [22]. If the virtual world does not bring any added
value to the course, then perhaps virtual worlds should not be used for that particular course.
After all, the content of the course is the most important thing, not the tool that we are using
to deliver the course.

5. Hope for the future

Every educator in Second Life and in other virtual worlds are experimenting with the
environment and learning how to use it. We are taking the first steps towards a truly virtual
education. We have not yet seen how virtual worlds can be used to their full potential, but
we are on our way. We have seen some good examples of how virtual worlds can in some
cases bring added value to education, but there is still a lot to be learned. Despite the hype
and educational potential of virtual worlds it may take a long time before education will
become truly virtual, but every experiment and even the mistakes that we make during our
journey take us in the right direction; towards an efficient and innovative use of virtual
worlds in education. Everything that we have done has taught us something and prepared us
to face the future. Everything that we have done has taken us closer to the real innovations
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and new teaching methods that will integrate completely with virtual worlds utilizing their
full potential. Tomorrow will be very interesting.
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Abstract: The Internet has the potential to provide language learners with vast resources
of authentic written, audio, and video materials to supplement lessons. Educators can find
a vast amount of materials for learners to study during class or for independent learning
outside of class to encourage learner autonomy. More recently, however, the immense
popularity of social networking websites has created new opportunities for language
learners to interact in authentic ways that were previously difficult to achieve. Advances in
technology mean that today, learners of a language can easily interact with their peers in
meaningful practice that helps foster language acquisition and motivation. That is, tasks
that make use of Web 2.0 interactivity can significantly raise students’ potential to
generate meaningful output and stimulate their interest in language learning.

Keywords: Language learning, social networks, independent learning, meaningful output

Introduction

One of the main reasons for the immense popularity of social networking is the process of
potentially maintaining and developing online relationships (Thorne, 2010). It is not only a
way to view pictures of friends such as on Facebook, view short messages on Twitter, or
post videos on YouTube, it is also of as a form of expression, interaction, and community
building. An increasing number of educators and learners are making use of these tools to
communicate outside of the classroom. Perhaps it is the emphasis on using the target
language as a resource for building interpersonal relationships that differentiates it from
traditional approaches to language learning pedagogy and provides an opportunity for
success. Innovative and pedagogically effective ways to improve language learning
include instructional uses, students’ perceived learning gains, instructors’ use of the
technology, social impact and economic viability for use by the students (Facer and
Abdous, 2011). In this workshop, I will introduce some of the pedagogical concepts
outlined in this paper and discuss how they can be introduced in a language learning
classroom.

1. Language Acquisition
1.1 Language Production
Generating language is an important part of the language acquisition process. Creating
student-generated materials such as podcasts or videos is interesting to students and helps
them to learn and acquire the language. According to Swain (2007), “The output

hypothesis claims that the act of producing language (speaking or writing) constitutes,
under certain circumstances, part of the process of second language learning.” Thus,
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encouraging students to speak and experiment with the language is an integral part of
learning.

A Web-based learning environment can promote constructivist learning through authentic
activities related to the vast amount of information available on the Internet. Instructors
can provide students with access to a substantial variety of tasks available in a
combination of formats, such as text, graphics, audio, and video. Moreover, these
multimedia resources can contribute to an increase in students’ motivation (Woo,
Herrington, Agostinho, and Reeves, 2007).

1.2 Learning Constraints

Teachers often feel constrained by the lack of reading and listening materials that students
have access to and the acute lack of opportunities in English as a foreign language (EFL)
settings for students to practice their English speaking skills in a meaningful way. In
Japanese universities, for example, students can commonly take one class (90 minutes) of
English conversation per week over a 15-week term. Normally, there are two terms per
academic year. Typically, most of the undergraduate students are busy with other classes,
part-time jobs, and socializing with their friends. This is scarcely enough time for students
to significantly improve their speaking skills. Therefore, it can be challenging to
encourage students to practice their English language skills outside of class. To motivate
students, it is indispensable to use materials that are relevant to the students’ levels and
needs. The Internet has helped to alleviate this restriction. More recently, due to the
incredible processing power of modern computers and the fast transfer speeds provided
through broadband Internet connections, sharing sound and video files has become a
reality. Whereas just a few years ago Internet users were limited to reading and writing
messages in text, the World Wide Web has come of age, and it is now routinely possible to
send and receive the huge amounts of data required for audio and video files. This fact, as
well as vast improvement in software development, has made it possible for English for
speakers of other languages (ESOL) educators and language learners to make full use of
the Internet to assist students with improving language skills.

2. Discussion

2.1 Social Networking Web sites

Social networking Web sites, such as YouTube, Twitter, and Facebook, have become
extremely popular among Internet users who wish to share their ideas, videos, and other
activities online (Dieu and Stevens, 2007). This contemporary phenomenon has led the
World Wide Web in innovation, and the term Web 2.0 specifically applies to these types
of services. These Web sites can be accessed easily; they are free and interesting to users.
They are new tools for learners of English to express themselves in authentic ways.
Teachers can support students with this type of social networking activity by having them
practice a speech that they want to record before sharing it with the rest of the online
community.

2.1.1 YouTube
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A search on YouTube will reveal a number of ESL-related videos posted by teachers and
students. These can be shown to students who are not confident about posting their videos
on the Internet. The videos can also be used to promote discussions in class. Posting a
video is not as difficult as it sounds, especially if computer resources are available to the
teacher and students. Before recording the video, learners usually like to practice what
they are going to say, thus encouraging language training without forcing the student to
conduct repetitive drills. A wide variety of topics can be covered depending on the needs
of the learner.

2.1.2 Twitter

Twitter is described as a social networking and microblogging service that users like to
use for short messages of 140 characters in length (Tweeternet, 2011). The short format is
a unique way of communicating that has captivated the creative minds of millions of users
and it is an interesting method for students to keep in touch with each other as well as with
the teacher. One possible lesson may start with a teacher telling a story to the learners.
Then, the teacher instructs the students to continue the story. Another idea may be for the
teacher to ask trivia questions, and the students attempt to answer them in class (ESL
Daily, 2011).

2.1.3 Facebook

The most successful social networking site is Facebook. This Web site has hundreds of
millions of users and it is an enticing way for students to form an online community. One
of the problems, however, is the possibility of privacy infringement as students get more
confident in their English writing skills and become more open to talk about their private
lives online. It may be necessary for teachers and students to discuss some ground rules
for using Facebook before starting to use it. This may save some embarrassment later
when photographs are posted online. It is, however, an excellent way to communicate as
the content that is posted to the site may motivate learners to share ideas and thoughts that
would be very difficult to duplicate in a classroom setting. One way to get around the
problem of sharing private information is to create an account with a fictitious name, a
drawing of a face instead of a real picture and to develop a pseudonym personality. Using
a temporary email account would also alleviate some of the issues of using a current email
account that could attract unwanted requests. The character that is presented in the
Facebook account could be very realistic and join groups as a real person, thus avoiding
some of the privacy issues.

2.2 Podcasting

Developing a podcast is like planning a syllabus (Chartrand, 2009). There are quantitative
elements to consider, such as how many lessons, how much time per lesson, and how
much material to cover. There are qualitative elements as well: What level of language is
appropriate for the learner? What are the goals, objectives, and needs of the learner?
Therefore, questions that might be asked when producing a podcast may include: How
many podcast episodes will be produced? How long will each episode last? Who will do
the recording? These are some of the questions to ask when developing an original podcast
for language learning. For example, one can anticipate producing English conversations
for beginner, intermediate, and advanced level learners, respectively.

At the beginning level, one can anticipate that the English learner will not have good
listening skills, therefore it may be useful to play each conversation three times: the first
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time at normal speed, the second time at a slow speed so that the learners can hear each
word pronounced clearly, and the third time at normal speed. This may facilitate the
learner’s understanding before going to the next step. Other levels of learning may need
less intervention from natural speech.

Not everyone has the time or technical inclination to embark on the task of creating
podcasts. There are, however, a large number of podcasts that could be used in ESOL
classes for language input and speaking practice. Here are a few examples that are useful
for learning English.

* http://www.breakingnewsenglish.com
This podcast specializes in current events. It contains excellent materials for use in
the classroom, such as warm-up activities, before and after reading-listening
activities, a survey, discussion questions, and a writing task. It is read in British
English.

* http: / /www.voanews.com/specialenglish
This Web site from Voice of America contains many news items that are read by a
VOA announcer in slow American English, so it is easy to understand for
non-English speakers.

* http://adesl.org/podcasts/
This is a collection of links to the 30 newest podcasts for ESL learners. It contains
a good source of information to see what’s new.

3. Conclusion

There are a number of ways to use social networking Web sites to encourage ESOL
students to listen and to produce their own materials to share on the Internet. This type of
activity used to be very difficult to integrate into ESOL lessons due to costs and technical
limitations; however, these barriers have slowly been fading, and it is now possible to use
these online tools to improve students’ English ability. This is useful, but challenges
remain. There is a certain amount of time needed for teachers and students to learn how to
use Web 2.0 technology. Even if one is familiar with computers, there is still a need to
learn how to use software, to search for podcasts, and set-up accounts with social
networking Web sites. Additionally, the privacy issues of using social networking are a
cause for concern. The security and privacy requirements of these sites are complicated
and not well understood or defined (Ahn, Shehab and Squicciarini, 2011). Thus it may
become necessary for teachers to become knowledgeable in security policies on the shared
data of students.

A number of students do not enjoy learning with computers and do not attempt to study
outside the classroom. But this is likely true no matter what medium is used for
instructional delivery. It is sometimes difficult to keep up with all the latest trends and
techniques, however, this is a very positive trend for both teachers and students of
languages, and learning how to use this technology will allow learners to develop
communicative language skills more effectively.

Language learners through new technologies can produce meaningful output. They are
easy to use, inexpensive, and readily available through the Internet. Motivational,
pedagogical, and affective factors are persuasive arguments for making an effort to
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experiment with this technology, and ESOL teachers can contribute significantly to their
learners’ progress in learning English.
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Abstract: This study proposes utilizing the extensive Chinese cultural resources available
in the digital archives of the National Palace Museum, together with the concepts of
indicators of Chinese language proficiency and graded vocabulary, as the basis for
preparing cultural teaching materials which integrate the Chinese art in the National Palace
Museum into Chinese language education. Investigations will be made into how to connect
the Chinese art in the National Palace Museum with everyday activities. Combined with
Taiwan’s high quality digital technology in teaching, this will aid in developing digital

Chinese language and cultural teaching materials.

Keywords: Digital learning; Chinese language teaching; digital teaching material; cultural

teaching materials; Chinese art in the National Palace Museum
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1. Research Background

In recent years, Chinese expatriates and scholars have been calling for the inclusion of the
Chinese art in the National Palace Museum in Chinese language teaching, in the hopes that
Chinese language learning could include cultural awareness and Chinese heritage, instead
of being limited to language acquisition (Tsai, 2011).

This study proposes using the extensive Chinese cultural resources available in the digital
archives of the National Palace Museum, together with the concepts of indicators of
Chinese language proficiency and graded vocabulary (Tsai, 2009), as the basis for
preparing cultural teaching materials with the incorporation of the Chinese art of the
National Palace Museum into Chinese language education. This study will link the
National Palace Museum to everyday activities, and integrate it with Taiwan’s high quality
digital teaching technology to develop digital teaching materials for Chinese language and
cultural education, in addition to the application (app) design and operation of smart

phones.

2. Research Purpose

The main purposes of this research are to:

1. Integrate data from the National Palace Museum digital archives, and establish
classifications for Chinese language by daily activities and cultural topics.

2. Prepare traditional and digital teaching materials for Chinese material life and
cultural courses for Levels A2 and B1.

3. Develop a National Palace Museum Chinese language and culture app course.

3. Methodology

In terms of Classical Conditioning Theory (Pavlov,1927/1960) and Jerome Bruner’s spiral
curriculum for teaching and learning (Bruner,1960). Accordingly, the connection between
dominated materials and meaning would be developed as an approach to help learner’s
language learning; meanwhile, the theory of spiral curriculum is also being considered in

material designing. The description of the learning materials are as follows:

3.1 Digital Chinese Language and Cultural Teaching Materials
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The basic structure of the content for digital teaching materials is as below:

1. Beginner level (Level A2) conversations

2. Intermediate level (Level B1) conversations

In the text for the above conversations, there will be new words, sentence structures, and
small exercises to follow. Among these conversations, another compilation called “speak
Chinese, talk culture” contains content that is aimed at Chinese culture, to allow the
learner to be able to familiarize his or herself with the Chinese society and culture.

3. National Palace Museum Happy Go!

The content will include comparisons between cultures, and how culture affects lifestyle.
As the main aim of this section is to introduce the learners to relics in the National Palace
Museum, the introduction content and level of language will be of a higher standard than
the other texts in the teaching material.

4.  Practical idioms

For learners to quickly understand the idioms and apply them in everyday life, this section
couples the selected themes with relevant idioms, and presents them with supplementary
images of the scenario.

Figure 1 shows the paper Chinese language teaching materials.

L T R[Sy L sy [ Pl L s . L L o L L e L LR U A2 9

[ = xiidx ] 34

SEAE B ERERA BRSO EEEAAL RBEE W
b A THREHAE, B ANKES KEHET  FOARRE
BT e R R AR - B KA R el o
Lo RAFME  RAROAD - B UG R OFHFRARE -

[ £39% ]

im A e
s gida
®ie bif3

XM

|
Y S ) [
&

o2 IHATA 2 BETR s RATASER
o mm 46 W s mmewme
0 B S0 Ay EL
15 @A o ]
18 s R 57 WSEmn
2 7w a2 » mmemEm
6 @ s ®=M 100 EEER
30 HIES 70 HREEE 104 ISR [ 42 ]
3 ERIM 74 FEREN 107 RIS
3 g ™ oM 105 GESER ¥ N
oo ST B Aol
T gl ¢ R T S Ao e R e e ek -
\ L
1L . Ll e L L) B L Ll oo L L L L L L N S 0es

Figure 1 Table of contents

3.2 Teaching tools-Apps

From the Mac OS X Human Interface Guidelines (Mac OS X Developer Library, 2010), it
can be seen that the concept of attaching importance to a product as a whole necessitates
three important principles: (1) Having a clear theme; (2) attracting attention; and (3)

having only one theme. When designing an educational app, the focus is not in whether
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there are sufficient functions to apply to daily activities, but in providing a good learning
experience to the learner. To achieve the above requirements, we believe that the
educational apps should develop from the perspective of learners and pay attention to three
points, “Visual and operational focus”, “The concept of spatial perception”, “The use of

custom design”. Figure 2 shows the interface of APPs.
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Figure 2 Interface of Apps

Setting

3.3 Learning platform: smart phone

In terms of the functions of smart-phone, CSL learners are able to implement learning
Chinese whenever and wherever they are available. This study is specifically approach to

human interface, which could help users easily to access learning by smart-phone.

4. Conclusion

This study was aimed at developing Chinese language learning in means of Chinese
culture. Therefore, the teaching materials of integrating Chinese culture derived from
National Palace Museum with digital technology have been produced to benefit further
CSL learning.The cultural resources in the National Palace Museum have been analyzed
and reorganized, and a curriculum outline has been created. In addition, the research team
extends further and reinterprets digital teaching materials to produce portable learning tool
via Apps. This allows the content to appear in a simplified and accessible manner, being
simultaneously rich with learning content. As the language teaching materials utilize
everyday scenarios as the central focus to execute developmental design, when combined

with App tools, it is believed that it will more deeply penetrate learners’ lives.
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For further stage, this study will implement experimental study in CSL classrooms to
investigate whether the material of National Palace app is available and helpful for CSL

learners.
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Abstract: In today's highly globalized society, English is an important language to
communicate with others. But English learning can not be sustained. This study
developed an instant messaging system of English learning as the agent to help
English learning become an ongoing activity. In this study, 98 college students were
divided into a total of three groups, experimental A, B and the control group. The
students in group A interact with instant messaging agents for real-time online
interactive English tests, the students in group B learn English by the one-way instant
messaging agents testing materials, and the control group use traditional learning
methods. The experiments were conducted four weeks, and the results of the three
different groups made no significant difference in learning outcomes. In addition, this
study also discusses about the technology acceptance model(TAM) of using the
instant messaging agents for the English language learning; the results showed that
learners generally considered this system of the instant messaging agent is easy to
use and can help learning English.

Keyword: instant messaging, learning English, instant messaging agents.

Introduction

In today's globally internationalized society, English has become an important
communicative tool, but students seem to have poor performance in learning English,
and the possibility of such result is that most students study English only for tests,
students do not use English in their daily life, we do not have an environment of
learning English, and the motivation of learning English is low. Masgoret & Gardner
in the 2003 study showed that motivation is an important factor affecting learning.
Therefore, we consider it necessary to create the external force to maintain the
student's motivation of learning English.

Instant messaging software is very popular in recent years, and its value is real-time
and low cost. The learner can be real-time to learn English online through the
assistance of instant messaging software, even if the learner is offline, because the
system can unilaterally send materials to the learner. The study of Herbsleb et al in
2000 told us that in the workplace of using instant messaging software, it can improve
learning efficiency, save time and cost less. According to creating inter-city survey in
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2010, Microsoft's MSN (Microsoft Network) launching in 1995 is the most popular
instant messaging software. IM agents (Instant Message Agent) provide real-time
information for the media inquiry service, and this research uses this system to
maintain learner's motivation to increase the interaction between agents and learners.
In addition, using instant messaging agents, compared with traditional English
learning, can also break the restrictions of time and space.

This study uses instant messaging software, MSN, developing an agent system for
helping English leaning, to explore the real-time communication, and also uses
one-way delivery of learning materials to see whether it can possibly improve
students' learning. Also, by using the technology acceptance model (Technology
Acceptance Model, TAM) architecture (Davis, 1989) gets better understanding about
learners’ acceptance and the effectiveness of TAM.

1. Related Research

Instant messaging software provides users with a peer-to-peer written communication
environment via the internet (Rebecca and Leysia, 2002). In addition to passing the
text, the software also integrates different functions, such as sending emails and
transmitting files. In Goldsborough’s study in 2000, it was also mentioned that instant
messaging software could become an informal communication channel in an
organization.

Instant messaging and communications software agents provide real-time information
of inquiry service; therefore, what users need to do is to add IM agent's account in the
contact list and then they can query timely information though it. This study uses the
MSN instant messaging agents systems, used by more people, and the value of
real-time and low cost of this system appears.

Hwang, Huang and Wu in their study in 2009 used timely communication of agents in
learning. They developed a platform using MSN Agent for the learning communities
to promote interaction among students and increase learning. As a result, although
such a system did not significantly enhance the learners’ learning, it was found that
students could accept this system easily because it was easy to use.

Ajzen & Fishbein’s study in 1975 put forward the Theory of Reasoned Action (TRA),
trying to understand human behavior and predict it. Davis in 1989, adding the
modified technology acceptance model (TAM) which was based on the TRA, offered
the information systems technology to predict user behavior. The TAM offered two
points, including the perceived usefulness and the perceived ease of use: the perceived
usefulness is defined as the user in a particular system can save trouble but increase
their level of job performance, and the perceived ease of use is defined as the user in a
particular system can save efforts but increase effectiveness. Elena & Detmar in 1999
used TAM to discuss about users’ acceptance situation of using e-mails. The results
showed that users’ acceptance of using emails would influence the perceived
usefulness, and furthermore, the perceived usefulness would be trading with the
perception of the perceived ease of use. The study of Leader et al (2000) found that
TAM fit the case of World Wide Web, showing ease of understanding and ease of
finding could predict cognitive easy versatility, and the quality of information could
predict the perceived usefulness.

According to the above studies, we might find although MSN agent did not obviously
benefit the English learning, MSN could possibly increase interactions in Students’
English learning because of students’ high acceptance of MSN. As a result, MSN
could be expected to be a good tool of elevating motivation of students’ English
leaning.

2. Research Method

2.1 Experimental Design
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The purpose of this research is to understand the learning effect If the agent system is
used as a platform for English learning. The Experiment adopting quasi- experimental
method is divided into three groups, the experimental groups A, B and the control
group included. In group A, agents directly interact with students onllne sending tests
to the users and giving immediate feedback to them. In group B agents, not
interacting with the users directly, send one-way teaching materials, and give answers
and feedback regularly. In control group, the users learn English in a traditional way.

2.2 Experimental Subjects

College students with a total of 98 are divided into three groups, 33 in group A, 34 in
group B, and 31 in control group.

pre-test

' '
Group A Group B Group C

:

user response the test

right l‘wrong
Agent gives

a lip

Agent gives the detail

:

Recording module record message

Yes

Expiration of four
weeks'

Post-test

Figure 1, Experimental process

2.3 Research Process

Figure 1 shows the experimental process. We have pre-test before the experiment,
then each group take a different learning strategies for English learning. The
experiment lasts for four weeks, and we have the post-test later.

2.4 IM Agent English Learning System
This study uses instant messaging agent under C # programming language
development system, including three models, messaging, contact management, and

conversation recording, shown in Figure 2. The following keeps detailed description
of the functions of each module.
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Contact
Managemen

1l

MSN
Send : -

Figure 2, The models of system

The module sends messages in two different ways for the users in group A and B. In
group A, the system sends learning materials and tests according to the users’ learning
status. In group B, the system sends learning materials in a fixed time per day and
leaves offline messages to the users if the users are not online. Contact Management
module provides a contact list, able to divide users into different groups, make history
inquiries of on-line, manage schedule, and add or delete contacts on the list. Dialogue
recording module keeps a complete record of the dialogues between the users and the
agents for our future reference.

2.5 Technology Acceptance Model

Technology Acceptance Model is divided into four dimensions, including the
perceived usefulness, the perceived ease of use, the users’ attitude and the users’
willingness of using this system. This study adopts Likert scale five-point test and the
four dimensions are explored further as following.

First, the Perceived usefulness means the users’ feeling of usefulness about English
learning after receiving materials and tests sent from agents. This study defines it as
“the users think learning materials sent from agents are significantly helpful to their
learning.” This part of the questionnaire scale is modified from Davis (1989) and
Legris et al. (2003).

Secondly, the Perceived ease of use represents the users’ feeling of ease to use
learning materials sent from this system. In other words, the study defines it as “the
learners think learning materials sent from agents are easy to use.” This part of the
questionnaire is modified from Davis (1989) and Legris et al. (2003).

Thirdly, Users’ attitude is about their attitudes toward learning materials sent from
agents. This study defines it as "the individual learner preferences of using instant
messaging to receive learning materials." This part of the questionnaire is modified
from Moon and Kim (2001), and van der Heijden (2003).

Last, users’ Willingness of using this system measures the learners’ willingness of
using this system. This study defines it as "learners are volunteers to use this system
for the future further learning. This part of the scale is modified from Moon and Kim
(2001), van der Heijden (2003), and Wu and Wang (2005).

3. Results and Discussion

The collected information gets further analysis in this part to verify statistical methods
to see whether the results of the experiment proposed hypothesis. Table 1 is about the
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average and standard deviation between pre-test and post-test in the experimental
group A and B, and control group. Table 2 shows the results of ANCOVA analysis in
three groups, A, B and C.

Table 1, compare three results of using different learning strategies in three groups
Group N pre-test post-test correction the average standard deviation the average
standard deviation

Table 1. average and standard deviation between pre-test and post-test

Category N pre-test post-test adjust average
average SE average SE

Interaction 33 73.4 4.74 84.52 7.85 84.52

One-way 34 71.06 431 80.79 7.64 80.79

Traditional 31 73.16 6.86 80.75 7.23 80.75

Table 2. the results of ANCOVA analysis in three groups

source of variation  squared freedom  average squared  F value significance
Groups 188.578 2 94.289 1.937 0.15
Error 4235.961 87 48.689

Table 1 shows the results from three groups of learning. There is no significant
difference in scores (F = 2.89, p = 0.093). Although the post-test scores in the
Interactive group (M = 84.52) is slightly higher than the one-way (M = 80.79) or the
traditional (M = 80.75), it does not differ significantly. It means that different learning
strategies do not promise significantly different learning outcomes. The possible
reason of causing this result may be due to the too simple test for students, and
therefore we can not tell any difference from the results.

Table 3 shows that the independent variables is divided into two groups, test variables
are the perceived usefulness, the perceived ease of use, the users’ attitude as well as
the users’ intention of using this system, and this study uses an independent sample
t-test to test the differences. From the point of view of the Perceived usefulness, there
are significant differences between the two groups, A and B; that is to say, students in
group B think this system is more useful than students in group A. About the
perceived ease of use, there is no significant difference in terms of two groups, A and
B, but the average is greater than 3.45; it indicates that students generally consider
timely communication agent is easy to use. About the learners’ Attitude of using this
system, there is no significant difference between the two groups, but the average is
higher than 3.4, which implies that learners recognize the value of this system. From
the point of view of Willingness of using this system, no significant difference is
shown between groups A and B.

Table 3. Different learning strategies differences

Group N Average SD t value
Perceived A 25 3.224 .6071 -2.220%*
usefulness B 34 3.541 4900
Perceived A 25 3.4450 47198 -1.731
ease-of-use B 34 3.6838 55837
attitudes A 25 3.4750 .53033 0.258
B 34 3.4375 56512
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intentions A 25 3.08000 .639295 -0.445

B 34 3.15074 576348
4. Conclusions and Recommendations

In this study, the aim of using this MSN instant messaging agent is to enhance
learners’ motivation. From the results of the experiments, it is shown that learners
generally keep positive thinking about this system, but there are still many
deficiencies in this study, waiting for improvement. In terms of interaction in this
system, this system uses a simple command input interface for users, and therefore,
the interaction between agents and learners is somewhat weak.

Furthermore, speaking of the services in this agent system, the number of passing
words through MSN is inevitably limited owning to the restrictions of the MSN
instant messaging software. Also, the users in client-side encounter their difficulties
of accessing data. In the future research, we believe that through the appropriate
library to develop plug-in, embedded Web pages to show materials, and recording
more detailed interactions between agents and users are good ways of obtaining more
specific results.
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Abstract: This research used online virtual environment to create and develop a Chinese
learning community. The research wanted to know if the community can help the Chinese
learners enhance their oral Chinese communication skills, and if community can influence
members’ behaviors of their Chinese speaking and teaching. The research used action
research to find out that virtual environment can provide a community, and this community
can enhance learners’ Chinese competence, and future Chinese teachers’ instruction and
leading skills.

Keywords: Community, Chinese communication skills, virtual environment

Introduction

Graddol [3] has forecasted in the years of 2050 Chinese is still remaining as the world's
largest language. Many Chinese learners, outside of Chinese speaking countries, have
trouble to obtain learning resources[11], and many language theory believe that learning
language should includes, open, epistemic, and scaffolding features[4] [10]. In this case, we
have to ask ourselves: How can we embed the language theory belief into the Chinese
learning?

According to the demand of Chinese learning market, many online and virtual learning
environments have developed. These environments not only can make up the problems of
Chinese learners obtaining learning resources outside of Chinese speaking countries, but
also learners can adjust their learning progress independently. These environments open an
open, epistemic and scaffolding learning space.

This research believe that online and virtual learning environment can provide the needs for
Chinese learning market, and the research also study the theory of language acquisition.
Many scholars believe that language acquisition is the innate process[1] [4]. If we can input
appropriate language in situation, students’ language acquisition can be happened[4]. The
research believes that language acquisition can be nature and innate, learning can occur in a
situational context.

Therefore, the research follow situated learning theory and try to provide an open, epistemic
and scaffolding learning community on virtual environment. The purpose of this study
showed as followed:
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1. The research wanted to see if the community can help the Chinese learners enhance their
oral Chinese communication skills.

2. The research wanted to see the community members’ behaviors changing of Chinese
speaking and teaching.

1. Literature Review
1.1 Language Acquisition

Different theory showed different ideas of language acquisition. The table 1 showed
different beliefs in language acquisition.

Table 1 Different belief on Language acquisition

Theory Belief on language acquisition
Behaviorism Language can be acquired by stimuli, reinforcement, and
operation[7].
Cognitivism Language acquisition goes through the meaningful

inquisition process. Learners would revise their intrinsic
language until their oral presentation can fit the external
environment [6].

Humanism Language acquisition is entirely innate. Language learning
is the potential of human development; it is a spontaneous
progress [1].

Social constructionism Society itself would provide the language experience; the

society can scaffold learners’ language and thought [10].

According the statement above, many scholars believe that language acquisition is the
innate and social process[1] [10]. Language acquisition is like the concept of i+1. If we can
input appropriate language in situation, students’ language acquisition can be happened[4].
The research believes language acquisition can be nature and innate, learning can occur in a
situational context.

1.2 Situated Learning Theory

According to the belief of language acquisition, the research followed situated learning
theory and tried to provide an open, epistemic and scaffolding learning community on
virtual environment. Situated learning theory believes that knowledge comes from situation
and interaction[5] [8] [9]. The following table showed each scholar’s perspective of situated
learning.

Table 2 perspectives of situated learning
Perspectives Related terms
Specialized situations have distinctive quality and Knowing in action, reflection in
the instability; therefore, the instructors or action, reflection on action, and
educational workers need to make decision in the reflective practicum [8].
practical situation [8].
Knowledge cannot occur alone without any Situated action [9]
situation. If the knowledge is not related to the
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situation, the knowledge itself would become

obscure and lacking details or specifics [9].

Learning can go through situation to be practical Community of practice, legitimate
and reflective, but it is more important to have the peripheral participation, and
community in the situation [5]. apprenticeship [5].

2. Research Methodology

This research used action research methodology. The process of action research needs to
contain four steps: plans, action, observation, and reflection [2]. According to that, the
researcher had developed the structure as followed:

] _ Figure 1 Research structure _
Phrase | i Phrasell. Future.

/~ N\

robsmedihebeh&vi[l f r- Task secondtmil. f- r wmdmmm md dm‘

pattem i » (ore members shate virual i) the commamity’s commmication.
i Taskfirsttean : * Tick thid tall, |
| ) environment anduse - e i
| Coremembers share virtual | | avestionstoleadthe one ahers share vioul
i : . awIorment, use questions to lesd
A communty. the oy, od i o

hostthe whole mesting,

preparestage stagel L L fulure stages

The research provided a Chinese learning community, all the conversation is using Chinese
to communicate. The community included two groups of people. One group was called core
members group. The other group was called peripheral members group. The core members
were future Chinese teachers in Taiwan and their background were the universities students
who study Chinese language education. The peripheral members were Chinese learners.
These learners came from different places, such as Japan, America, and Canada. There were
total of five core members and four peripheral members (The researcher is considered the
core member and community leader). Before all the peripheral members joined the
community, we had tested their Chinese level, most of their Chinese level were considered
as Basic to Intermediate level (Test materials followed TOP: http://www.sc-top.org.tw/).

In order to have great communication channel, the community used two technical tools. One
is Facebook, the other is Second Life. The Facebook is for asynchronous communication,
and Second Life is for synchronous and situational based communication. Each week, the
community would have a meeting on Second Life, and the community would have a topic
for all of members to interact and communicate.

3. Research results
This research video recorded all the conversation in the Second Life. Each week, the

researcher would revise and calculate the frequency of behavior patterns. The behaviors
patterns were showed as table 3 and 4.
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Table 3 Behaviors patterns for core members
Core members
Category Behavior
B1: Core members can consider other member's level to explain
a topic.
B2: Core members can listen to others’ question and make
Cl1: Explanation  appropriate explanation.
B3: Core members can understand members’ experience to
make a related interaction.
B4: Core members can adjust other’s Chinese grammar mistake.
B5: Core members can assist other members to use technology.
B6: Core members can assist other members who have trouble
C2: Assistance to finish the whole sentences.
B7: Core members can assist other members to define the new
vocabulary.
B8: Core members can prepare a topic to share with others
member.
B9: Core members can care about others.
B10: Core members can jump in the conversation to open a new
related topic.
B11: Core members can use others’ experiences to ask questions

C3: Leadership

Table 4 Behaviors patterns for Peripheral members
Peripheral members
Category Behavior
B12: Peripheral members can use telegram sentence to talk (only
use key words).
B13: Peripheral members can type Chinese characters.
B14: Peripheral members can use complex sentences to talk
(they combined two or more sentences together).
B15: Peripheral members can use simple sentence to talk (the
sentence has subject, verb, and object).
B16: Peripheral members can use an adjective.
B17: Peripheral members can use Chinese to explain the
vocabulary.
B18: Peripheral members can answer alternative questions.
B19: Peripheral members can answer the question which only
has one correct answer.
B20: Peripheral members can answer the question to describe
experience.
B21: Peripheral members can answer the question to describe
C5:Listening and  phenomenon.
Answering B22: Peripheral members can answer the question which needs
them to describe thought.
B23: If peripheral members don’t understand the question, they
will show they don’t understand
B24: If peripheral members don’t understand the question, they
will find the problem and ask again.
B25: If peripheral members don’t understand the question, they

C4: Expression
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Peripheral members

Behavior
won'’t tell until core members found out.
B26: Peripheral members will ask question initiatively.
B27: Peripheral members will share information initiatively.
B28: Peripheral members will share their thoughts initiatively.
B29: Peripheral members will share their experiences
initiatively.

Category

C6: Initiative
participation

These behavior patterns were observed and calculated the frequency each meeting.
According to the behavior patterns’ frequency result and the resaercher’s observation, the
research have found that different phrases and stages have different behaviors and reactions.

The table 5 had shown the different phrases and stages’ reactions.

Table 5 research results

Phrases Stages Members’ reactions Behaviors
patterns
L. Pilot Prepare 1. Some members got frustrated 1. Core members
study to the technical problems. showed high
(I am very angry at my computer frequencies on B5
now!!). (around 16-17
(I think I will try again next time). times each
(I have no idea how to use Second meeting), however,
Life). other behaviors
2. Peripheral members used turn out very low
Chinese to introduce (around 0-2 times).
themselves 2. Peripheral
(My name is XXX, I learn Chinese members showed
for 2 years, I am a OOO'’s some frequencies
student, it is very nice to see you on B12, 13,15, 27
all). (around 5-6 times
3. Core members did not show each item).
much sentences when
introducing themselves to the
community.
(My name is OOO).
(I am XXX).
II. Real Stage 1 1. Core members shared the 1. Core members
Experiment virtual setting on related topic, showed high
and they used lecture to frequency on B8

interact in the community.

2. Peripheral members did not
have much chance to interact
in the community.

(Core members: The story of 2.

Chinese New year is related to...).

(Core members: It is a building

from Greece culture, it has....).

3. Peripheral members used
private message to tell the
community leader their

(above 30 times
each meeting), but
other behaviors
turn out zero.
Peripheral
members showed a
little frequency on
B18 (around 1-2
times). Most of
these behaviors are
yes/no answer.
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difficulty to communicate in
the community

(I think it is too hard....).

4. The community leader decided
to have a community meeting
and discussed the way of
interaction.

(In the meeting, leader asked “Do
you think it is interested in this

community’s interaction? ”’ one of

core members answered: “No.”
The leader reflected “Why do you
think it is not interested?” core
member: “Because the topic is
not related to our life, and also
we talk too much”) .

5. After the meeting, the
community all agreed to use
life-related questions to
interact.

Stage 2 1. Core members started to use Core members
questions to lead the began to show
community’s conversation. frequencies on
(What is your favorite music? B1-B4 (around 8-9
Why?) times each items) ,
(Do you think there is different some frequencies
than the rock music you just onB6, 7, 11
listen? What is the difference? ) (around 5 times
(Do you Second Life avatar dress each meeting) and
Jjust like you usually dress?) B9 (one time in one
2. Peripheral members began to meeting).

share a lot of experiences and Peripheral

information to our community. members stared to
(I don't like to listen techno music, have a lot of
because my ex girl friend love to behaviors on B12,
listen it). 14, 15, 16, 20, 21,
(My dad is a great guitar player, 1 22(around 4-7
am just ok. Do you all want to times each
listen my guitar music?) And he meeting), B23, 25
started to get a guitar to play a shows their needs
song for the community. (around 2-3 times)
3. The community leader and and shows some

core members discussed and initiative

agreed that core members can participation, such

start to lead and host the as B27-29 (around

meeting, and community 2-3 times).

leader will become one of the

regular core members.

Stage 3 1. Core members took turn to Most core
host and lead the community members’
by themselves. behaviors’
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(Welcome to our community, today

we are going to talk about lecture

time, what did you do for your

lecture time?)

2. Peripheral members still keep
the same reaction behaviors

frequencies still
remained the same
from stage 2, but
B1-4’s frequencies
grow (around 15-16
times per items per

from stage2. meeting).
(I like to play tennis with my Peripheral
classmates, and we usually play at members’
night). behaviors
frequencies still
remain the same
from stage 2.
Future Future The meeting will keep continued, and the behavior patterns

and their behaviors’ frequency will keep calculated in the

future.

LangGaiBo
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Figure 2 Implemented condition for real experiment stage 2
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Figure 3 Implemented condition for real experiment stage 3

i =

4. Conclusion

Learning a second language require many aspects, the researchers believe that virtual
environment can help Chinese learners and future Chinese instructors to create a community
for practice speaking and teaching, therefore, all of the community members are growing
and developing. The main purpose of community practice is when all the community
members can grow and develop in the same time, and this is the main reason for this
research.
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Abstract: This paper is a longitudinal study reporting how learning communities (LCs) and
online learning communities (OLCs) can be used to solve Taiwanese EFL students’ lack of
social interactions (spoken and written) and academic skills (academic writing and reading) in
literature classes (N=40) by involving students in a social process to encourage students-
students and students-instructor discussion, interpretation, production and negotiation in
English. A 5-point Likert scale questionnaire designed by the university was used to assess
students’ learning performance and satisfaction levels. The paper concludes with a discussion
of the relative contribution of social interactions to satisfy students’ learning needs.

Keywords: learning communities, online learning communities, social interactions,
collaborative learning, learning management system

1. Introduction

With the intention of overcoming the language problems (English) and difficulties in
collaborative learning in EFL Literature classes, the researcher set about implementing an
alternate “social interaction model” to teach Introduction to Western Literature for English
majors at National Dong Hwa University, Taiwan (NDHU, N=40 out of 45/42, 2 semesters)
by organising learning communities (LCs) and online learning communities (OLCs)
embedded in the university learning management system (LMS). It focused on developing
OLCs based on the same principles for developing face-to-face LCs’ spoken communication
by capitalising on technology’s affordance for written communication. This involved students
in learning “social interactions (spoken and written)” which can be viewed as a set of process
in achieving group work and academic skills (academic writing and reading). This in fact
means each student was required to develop approaches to solve the problems in spoken
communication in English and implement a solution to the approaches that would result in the
production of a concrete written knowledge in language, literature and critical thinking
collaboratively. Each single student’s performance was traced and recorded by the LMS and
was compared to see how LCs and OLCs help students improve their ability in language
problem solving, and how they respond to their LC and OLC tasks.

2 Literature Review
2.1 Social Interactions

Dewey’s (1987) belief in the power of social interactions in learning still influences many
contemporary educational approaches. However, due to the vast change of educational
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environment, social interactions are used to question if students can grow personally and learn
academically without face-to-face interactions with instructors and peers? Social interaction is
defined as participating in social networks, so that higher levels of network participation can
be labelled as higher levels of social multiplier. A research by Slevin (2008) indicates that e-
Learning and the transformation of social interactions in higher education brought challenges
for educators. Despite the difference in the pedagogical mediums, the interactive component
and the differences in interactions between the traditional and Web-based pedagogical
platforms, a vital need is to assess the effectiveness of interactivity in a web-based course.
Students who feel a sense of connectedness and psychological closeness rather than isolation
are better prepared to become more actively involved with online learning and the resulting
higher order thinking and knowledge building (Baker, 2010; Engstrom, Santo, & Yost, 2008).

2.2 Learning Communities (LCs)

Lave and Wenger (1991) exclaim that learning is a social practice because a learner learns
better in social settings and through social interaction which underpins Dewey’s (1938)
recognition of the importance of the social nature of learning. The growth of interest in
learning communities within schools has been accredited to the findings of research in the
1970s and 1980s conducted into “effective schools” and shaped the “concept of school as
community” (Larrivee, 2000, p. 18). A learning community not only facilitates the sharing of
information or knowledge, but has the potential to create new knowledge that can benefit the
community as a whole. However, when emerging research in cognitive science, the
importance of the learning context and developing schema permit new learning through
making connections with what was previously determined to be valid under specific
conditions and contexts. The increased opportunities afforded by learning communities for
peer learning and interaction allow for the development of richer, complex ways of thinking
and knowing so that students learn at a deeper level (Bransford et al., 2000).

2.3 Online Learning Communities (OLCs)

Rovai (2002) and Carlen and Jobring (2005) suggest that an OLC is based on what groups of
people share and do with one another, not how or where they do them. Engestrom (1993)
illustrates that an OLC can be seen as a developed activity system in which a group of
learners, unified by a common cause and empowered by a virtual environment, engage in
collaborative learning within an atmosphere of trust and commitment. Despite an increasing
interest and promise in implementing OLCs, a study by Bagherian and Thorngate (2000)
show a failure of using OLCs at Carleton University (The Carleton Hotline for Administration
and Teaching, or CHAT) because they could not recognise any educational values. Between
the extremes are several contingent possibilities that different features of the Internet might be
pedagogically useful for different combinations of students, course topics, and learning
objectives. The challenge educators face first is how to best enable students to communicate,
collaborate, and coordinate so as to facilitate knowledge capture and use online. The second
issue needs to be taken carefully is the social interactions when the educators look forward to
maximise technology integration in education. OLCs are not a network focused on social
relationships but on social interactions instead.
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3 Context and Methods, Data Source and Instrument, Measures and Discussion
3.1 Context and Methods

In Meyers’s (2008) description of best online practices, instructors need to validate student
perspectives, as well as acknowledge differing beliefs and biases, and to create a community
that helps students become “more engaged and feel more interconnected” (p. 220). In the case
of this research, the researcher played a crucial role as proposed by Bonk and Dennen (2003),
pedagogical and social managerial, and technological, in developing and engaging students
into LCs and OLCs by nurturing the conditions under which they can rise. Socratic seminars
and literature circles were the setting for LCs while discussion forums embedded in the LMS
were for OLCs. It first dealt with student responses in English of LCs (spoken) and OLCs
(written), an exploratory stage to investigate insights of possible development of social
interaction within two communities. The second is a confirmatory stage that the researcher
investigated (1) if the use of LCs will enhance students’ social interactions (spoken); (2) if the
use of LCs will help motivate students’ interactions in OLCs (written); (3) if the use of the
two will meet students’ learning achievements (academic reading and writing).

Manski’s (1993) social interaction attributes, endogenous, exogenous and correlated social
effects were use do answer the research questions. Endogenously, success-seeking learners
may try to study hard to gain better grades. Learners may change their learning behaviours as
a result of being endowed with their group. That is if a learner cares not only about his
outcomes but also about the peer outcomes, he is under the influence of endogenous social
effect or interaction because he relies on decisions of others a lot in the same social milieu. If
the behaviour of a learner varies with the exogenous peer characteristics (called exogenous
social effects), his achievement is related to the background of the reference group. If a
learner in the same reference group tends to behave similarly because they are alike, then he is
under the influence of correlated effects. Manski concludes that endogenous effects generate
social multiplier while exogenous effects or correlated effects do not. The current research,
thus, places special focus on students’ endogenous engagement for their LCs and OLCs.

3.2 Data Source and Instrument

Data from the LMS was accomplished to investigate students’ behaviours and performance on
the LCs and OLCs in class. From the raw data the researcher constructed behavioural
visualisations and network data sets based on reply relationships. The other data source is a 5-
point Likert scale survey designed by NDHU. It was used to assess students’ learning
performance and learning satisfaction respectively. Since the questionnaire result details are
classified, a general discussion is made for discussion instead of a statistical discussion.

3.3 Measures

3.3.1 Finding 1: LC and OLC Bridging and Bonding
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Participants were encouraged to share their spoken literary analysis in most literature classes
so the LC is something they are used to even though they still suffer from the English
language use. Table 1 shows a huge achievement difference LCs and OLCs in two semesters.

Table 1. Total and Average Treads Hit, 2 semesters
LC Task Hits, Semester 1|OLC Posts, Semester 1|LC Task Hits, Semester 2|OLC Posts, Semester 2
Total /AVG Threads per week 1,056/20 679/13 1,434/28 1,206/23

Since the instructor-researcher emphasised the pedagogical and social managerial aspects of
developing OLCs. Students were aware that the LC and OLC tasks needed to be academically
fulfilled. High activity participants used the LMS discussion forum both to interact with
others (synchronously and asynchronously) and to act as mediators and problem solvers for
the OLCs, thus established collaborative learning relationship and encouraged achievement
seeking. At the end of the project all of the participants contributed to their LCs and OLCs
more than the first semester (see Table I and Fig 1). Most participants were positive toward
making bonds with other members because they valued the responses from both communities.

1st Semester LC and OLC Interaction Bonding (St No. 1-40)
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Figure 1. LC and OLC Interaction Bonding, 2 Semesters

It is also found that participants contributed one or a few messages/learning loads to
discussion initiated by others, were fairly tied to relative influence of endogenous social effect
on time of involving in LCs and OLCs. The R? values are 0.9844 and 0.9605 respectively
which provide a strongly predictive behaviours correlated with social interactions (see Fig 2).
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Figure 2. Endogenous Social Effect on Time of Involving in LCs and OLCs, 2 semesters

Because the participants felt a certain amount of unease with the openness of OLC discussion
forum due to the reading literacy and language problems (academic reading and writing);
therefore, they preferred to work in the LCs instead of OLCs especially in the first semester.
The increase of LC and OLC discussion per week supports the ideas of social interactions and
endogenous bonding for active learning. By getting used to being involved in both LC and
OLC discussion (spoken and written), participants’ active post number doubled in the second
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semester which means they solved their academic performance problem collaboratively. Their
structural and behavioural patterns associated with endogenous social effect showed
significant influence for their LCs and OLCs. Exogenous and correlated effects did not vary
in this research, so the endogenous effects are identified.

Participants were more confident to work within the community and got some peer
corrections either for literary or language purposes due to the psychological sense of
community. The more they worked in the LCs, the more they would like to post their polished
threads to the OLC discussion forum. When participants considered OLCs in terms of the
“third place” (face-to-face classroom, the first place, and LC, the second) to gain specific
knowledge, they attempted to find significant “sameness” and “differences” for certain
threads. The differential effect along two semesters was slightly larger for LCs (point estimate
0.9844, significant at 95% confidence) than for OLCs (point estimate 0.9605, significant at
95% confidence) (please see Fig 2). Similarly, the wiliness of working in the OLCs gradually
increased from the end of the first semester. Thus, the research questions 1 and 2 were
answered. The use of LCs will enhance students’ social interactions and also the use of LCs
can help motivate students’ interactions in OLCs.

3.3.2 Finding 2: Endogenous Social Effects

An important concern in reading Table 2 and Figure 3 is that the interactions between learners
and instructors, other learners, and the course content are very different. 46% and 27% of
participants showed they were under influence of endogenous social effects. Weak
instruments were not a main concern in the estimation of the endogenous social interaction

effects.
Table 2. Average Percentage of Interaction Behaviours

LC endogenous,
Semester 1

LC endogenous,
Semester 2

OLC endogenous,
Semester 1

OLC endogenous,
Semester 2

Interaction Behaviours

46%

75%

27%

74%

Socratic seminars and literature circles used for LCs encouraged students’ dialogic exchange
and engaged them in intellectual discussion by responding to questions with questions.
Students got together to examine issues and principles related to a particular content, and
produce different points-of-view. Most of the time participants were weaving their learning
attitudes among endogenous, exogenous or correlated effects. With the willingness to their
OLC discussion, participants showed their endogenous social effects when dealing with the
written posts. There is a strong partial correlation between the face-to-face LC with Socratic
seminar and literature circle indicator and the potentially endogenous regressor, the OLC
discussion confidence rate. Participants got more influence from endogenous effects when
working in LCs and OLCs because the course was a core class for English majors which may
determine their social status in the department.

Besides, substantially larger endogenous effects were found from second semester mainly
because the participants realised the LMS documented all learning process and journals of
each student. The small magnitude of this effect is important both from policy and
psychological perspectives, given the importance of educational attainment for students in
these literature based communities. LMS discussion forum presented similar opportunities
and characters to encounter participants in an informal setting and to use what literary
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knowledge they know to discuss with other students. Through the process of negotiation or
mediation, participants were able to find “significant others” that would help their language
and literary knowledge development. As well as examining the ways in which OLCs could
transform learning, it is as equally important to consider how the technologies were also
transformed by the participants through social interactions.

LC Endogenous Social Effect Map OLC Endogenous Social Effect Map
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Figure 3. LC and OLC Endogenous Social Effect Map, 2 semesters

3.3.3 Finding 3: Student Performance and Satisfactions

The instructor-researcher was evaluated by the students at the end of both semesters required
by the university and was scored 4.60 and 4.83 respectively (please see Table 3). The results in
Table 3 indicate that students who experience with a learning community and online learning
community are associated with higher levels of academic effort, academic integration, and active
and collaborative learning (see Questions 17 and 18). Similarly, learning communities are
positively linked into online learning communities with more frequently interacting with
community members, engaging in diversity-related activities, and gaining academic achievement
that emphasises higher-order thinking skills (see Questions 20.)

Table 3. Survey Designed and Collected by NDHU, TW translated by the researcher

Intro to Western Lit, Annual survey, NDHU, TW (at most 0.04 bonus points will be awarded if the class size is over 40)

Strongly Agree = SA (5), Agree = A (4), Neutral = N (3), Disagree = D (2), Strongly Disagree =SD (1)
. . . . 1* semester 2" semester
Measure 1: Teaching and Learning Satisfaction
SA|A|N|D]|SD SA|A|N|D]|SD

1. Provides detailed sequences and scopes of the class. 31{9|3(|2|0 34{7|1|0|0
2. s expertin the subject area and has a cutting-edge grasp of academic development 2lslalilo wlalalolo

and how students learn.
3. Uses materials and displays to maximise student learning of all materials. 29(11|4 |1 |0 316|410
4. Orchestrates highly effective strategies and materials to motivate students. 338|310 36(4|2|0|0
5. Uses coherence and silky-smooth transitions to get the most out of every minute. 24113|6 (2|0 29(10| 2|1 |0
6. Designs lessons with clear, measurable goals aligned with unit outcomes. 2514|142 |0 33/6|3|0|0
7. Designs lessons that break down tasks and addresses learning needs and interests. 20|11 8 | 6 | O 2607|8|1|0
8. Clear and consistent evidence that various assessments is used during instruction. 24113|6 |2 |0 28(10| 3|1 |0
9. Designs lessons involving an appropriate mix of top-notch, multicultural materials. [24|13|7 [ 1| 0 29{9|4|0|0
10. Has pe.rfecF (?r nea_r—perfect attendance and routines are orderly and efficient and 27112151110 3al6l2l0lo0

result in minimal time off-task.
11. Shows ongoing enthusiasm about teaching and shows a commitment to supporting 31010031110 5161110l o0

the development of students.
12. Prepares diagnostic and summative assessments to monitor student learning. 2713|132 |0 33/6|3|0|0
13. Shows warmth, respect, and fairness for students and builds strong relationships. 2712|510 32({5|4|0|0
14. Presents as a consummate professional and observers appropriate boundaries. 28(13|3 |1 |0 346 |2|0|0
15. Designs lessons that will motivate students and sweep them up in active learning. 2411414 |2 |1 2806|411

Average Score:4.60 Average Score:4.83
. 1* semester 2" semester
Measure 2: Self Evaluation
sala|nN|D[sp] |sala|n]|[D]sD]
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16. I'll hand in the assignments on time. 2212|183 |0 28(16| 5|0 |0
17. | always work and collaborate with my team/community for academic achievement. }19|15| 8 | 3 | O 28(16| 5|0 |0
18. Hours spent to study for this class per week outside the classroom for academic 6+ |4-52-3|0-1| X 6+14-5/2-3|0-1) X
achievement. 4 113(19|6 | X 3114(19|7 | X
: . 5+ [3-4]1-2| 0 | X 5+ (3-4(1-2| 0 | X
19. Times absent from this class. o1 1120320 x 210113 3a] x

Rote Memory = RM, Comprehensive = C, Utilizable = U, Analytical = An, Appraise= Ap, Creative = C
RM| C | U |[AN|AP| C|RM| C | U |An|Ap| C
40|36(17|28|11|1632|39(27|30|24|16

20. Skills learned in this class.

Since the course was run in the computer lab, apart from the assigned readings in the syllabus,
some related open resources were set as assigned reading materials, too. Students needed to
read 10% more than the regular syllabus and the working load was also higher than other
literature classes which worried the teacher-researcher in the first place. However, with the
accomplishment of the weekly tasks for LCs and OLCs, students showed their potentiality in
managing knowledge in a different way. Both the teacher-researcher and the participants were
creating a rich social and literary interaction environment (see Questions 16, 17 and 18).
Therefore, the course had been evolved, with new technical aspects added over time to meet
the needs of the participants. The annual survey confirms the possibilities offered by the e-
medium are changing exponentially, yet the nature of the medium itself, as well as its content,
profoundly affects any kinds of pedagogical applications as long as the educators use the
medium as a tool not a burden in assisting learning.

3.3.4 Discussion

The research lays the foundation for open discussion on literature teaching in terms of
students’ social interaction as well as of their academic potentiality. Based on the preliminary
results, the LCs and OLCs clearly changed participants’ learning attitudes. Item-specific or
rote-memory learning outcomes could not satisfy their academic achievement any longer,
even though it’s the foundation of academic knowledge. Therefore, if both teachers and
fellow students can provide students with timely and meaningful feedback on their academic
progress and with advice to students in academic distress, appropriate social interactions can
be initiated as a learning process instead of knowledge sharing only. During the research time,
the teacher-researcher and students easily linked work produced via LMS to learning
outcomes and evaluated linked items within the tool in which they were produced. To the
extent that LCs with Socratic seminars and literature circles, and OLCs could successfully
motivate participants to learn both individually and collaboratively, the strategies can be used
to evaluate the success of strategies intended to cultivate desired academic learning outcomes.

Conclusion

Like most EFL learners, Taiwanese English majors’ stumbling blocks in literature related
modules are the language problems and the abstraction of literary knowledge from the reading
assignments both of which will influence their critical thinking performance. Major advances
in research and practice in LCs and OLCs led to the realisation that it is a need to shift the
focus of educational pedagogy from a teacher-centred approach to a student-centred one to
solve the learning problems, language and critical thinking, in literature related classes. The
paper makes three sorts of contributions in the effort to decrease anxiety and resistance in
studying literature in Taiwan. First, it confirms LCs can help students read and think critically
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via Socratic seminar and literature circle methods. Second, the specific attention to social
interactions between LCs and OLCs distinguishes general discussion from the provisions of
endogenous social effects and answered how participants learn through those effects. Last, it
provides a foundation for leveraging conceptual resistance and behavioural data to identify
possibilities for other learning perspectives.

The research concludes with two general claims: (1) LC is a productive way to encourage
social interactions toward learning; and (2) social interactions in LMS settings should be
carefully taken care through the intersection of multiple methods. Socrates seminar and
literature circles are an important link between LCs and OLCs for the techniques of solving
language skill problems and also development of insights and the respects of literary analysis.
Those techniques and development can be formalised into rubrics and tested statistically. Not
a lot research has brought social interactions into literature classes. The current research might
be a new direction and believe that beginning from literary knowledge learning and sharing,
item-specific oriented, to literary discussion and analysis learning, collaboration-oriented, that
bridges social, information, literary knowledge and computer science. Leveraging the
potential of that integration to reveal the hidden learning prospective of social interaction will
require both educators and learners’ aggressive academic community needs.
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Preface

The Workshop on Human-Centered E-learning is part of the 19th International
Conference on Computers in Education (ICCE2011) that was held from November 28
to December 2, 2011, at Chiang Mai, Thailand.

The Workshop tends to investigate how to use Human Centered Design (HCD) to
improve the development of e-learning tools so that these tools can effectively support

teaching and learning for different types of users.

The development of e-learning tools should be accessed anytime and anywhere by
users. Moreover, as a result of such convenience, a wide range of people have begun
using e-learning tools for supporting teaching and learning. Thus, it is important to
ensure that such e-learning tools can accommodate diverse users’ needs. To address
this issue, there is a need to incorporate the HCD into the development of the
e-learning tools. More specifically, the HCD is used to not only investigate the
behaviors of using e-learning tools between different types of users but also analyze
how users’ individual differences influence their perceptions for the e-learning tools.
After doing so, such investigations can be used as guidelines to develop the e-learning

tools to meet users’ needs.

The contributions that are presented here cover various topics, such as game-based

learning systems, quiz-based learning systems, gender difference, and learning styles.

In summary, we attempt to provide answers for the following questions:

- How gender differences affect helping-seeking and supportive behavior?

- How gender differences change social behavior on a coop-competition game?

- How prior knowledge and cognitive styles can be used in a personalized
E-learning system?

- How a surrogate competition approach can enhance student learning?

- Do students have the abilities to choose the most-beneficial educational systems
on their own?

- What kind of students is suitable to use a group quiz game E-learning system?

We hope that the Workshop will contribute to the global research in E-learning by
comprehensively reviewing state-of-the-art E-learning approaches that accommodate
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users’ needs, will help integrating users’ needs into E-learning applications, and will

give some insight into analytical and architectural aspects of E-learning.

Organizers

Sherry Y. Chen, Graduate Institute of Network Learning Technology National Central
University, Taiwan

Gwo-Haur Hwang, Department of Information Networking and System

Administration, Ling Tung University, Taiwan
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Answering Bee: A Pilot Study of Classroom
Group Quiz Game

Ben CHANG a*, Jui-Ting LEE, Sting CHEN & Krum HSU
“Department of E-Learning Design and Management, National Chiayi University, Taiwan
*ben@ncyu.edu.tw

Abstract: In this paper, the authors describe the group quiz game system, Answering Bee,
which can be used in the classroom to explore the quiz game and its group learning
interaction. Answering Bee system is available for four to six players for each group on the
plate computer to have group quiz competition game. A pilot study adopted the quantity by
the questionnaire of the learner pleasure was applied to understand the students’ reaction
and the system functions. Twenty senior high school freshmen are involved in this pilot
study. The results indicate that the high interactive group students have the positive attitude
toward concentration and social interaction when using the system but contrarily the high
achievement group students get the positive attitude of the knowledge domain. Besides, the
findings also figure out that the male is more acceptable than the female in the digital quiz
game learning.

Keywords: Plate computer, group interaction, quiz game, assessment

Introduction

Using technology into the classroom is one of the current study issues, and it improves the
current teaching model. Global alliance of one-to-one popularizes the conception of that
every student has his/her own computer in the classroom [2]. The devices can connect to the
Internet that can increase the students’ right of access information and the interaction
between teachers and students. The advantages of the mobile devices are innovative,
portable, increasing the computing ability, durable and the high popular [5]. These
advantages have affected the current situations in the classroom.

There are various activities in classroom, and assessment is one of the important items [1].
In the past, students took a test by using pens and papers. After finishing a test, teachers
collected test papers and gave students the scores; students receive only the feedback, the
score. However, score can’t show what students have really learned. In addition, a large
number of tests result in some pressure to students, and make students have low interest and
motivation in learning and tests. Digital games have some characteristics of obvious goals,
game rules, game condition, and entertainment [6]. These features engage a lot of students
to spend ample time on gaming. This century is a “game generation” whose lives are already
intervened by a lot of digital games. Therefore, how to combine assessments with games is
an important guideline for research. Adopting game features in the tests may let the test
become more interesting and improve the students’ motivation for the test. Furthermore,
teachers can access students’ learning conditions by analyzing students’ performance in the
game, and to give appropriate scaffolding and support [4].

Assessment is an integral and ongoing means to find ways to improve learning and teaching
and is the core body to assess need, measure growth and evaluate teachers, programs and
curricula [8]. In this study, a group multiple choice game system named Answering Bee is
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developed and used to explore the possibility of applying assessment to a game-based
environment. By embedding the assessment into the group and competitive way to improve
students’ achievement [3], we can make it effectively and interesting to use the Answering
Bee to be a tool of the assessment. Besides, by observing the process records and analyzing
what students have participated in, we can find an appropriate way to suit to the learners to
motivate and achieve students’ performances.

1. Answering Bee System Design
1.1 User Interface Design

Figure 1 shows the Answering Bee system screenshots of which Figure 1-1 is the welcome
screen, and Figure 1-2 is the player setting screen. There are two parts of the User Interface
Design. The upper part of the screen (as the Figurel-3 & Figurel-4) shows the figure heads
according to the numbers from one to six of logging in. Each figure represents an answering
pupil. In front of each figure is a table to show the player’s name and the start which
symbols the code of answering each question. When the player gets the right answer, he/she
gets one star; and vice versa, getting the wrong answer, he/she will be out of the game till
accumulated three wrong answers.

(1-4)
Figure 1. Screenshots of Answering Bee System

The bottom part of the screen shows the question and its choices. The player can answer the
questions by beating the choices. The right part of the bottom is the figure of the host with
the facial expressions of joyful when the player gets the right answers to the questions and
with the facial expression of disappointed when the player gets the wrong answers to the
questions. The left part of the bottom part shows the facial expressions of the answering
players with the happiness when having the right answers and with the annoyance when
having the wrong ones. During the process, each one take turns answering the question.
Three different of lights, brighter, shadow and black-and-white indicate the status of the
players showing on the whole figure as the Figure 1-4. When the players are answering the
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question, the figure shows brighter light; the left part of the bottom also shows the figure.
While the player is off-line, the figure becomes the shadow color. And the loser will be
showed by the black-and-white figure. The game will be lasted till all of the rest of the
players are out till the last one, the survivor win the champion herein.

1.2 Game Flow and System Architecture

The game flow of Answering Bee composes of three steps. They are:

Step 1. Entering Game: Set the players number and enter the players’ names and icons.

Step 2. Game Start: Every player owns three stars and takes turn answering the question by
beating the Choices. When the player gets the wrong answer, he/she will lose one
star. If the player gets the right answer, he/she will win one point per one question.

Step 3. Game Over: The game is lasting till the other players are out of the game; that is to
say, he/she got the wrong answer accumulated three times. At last, the winner wins
the champion because he gets the most right answers.

Figure 2 shows the five major parts of the Answering Bee. They are start game, ranking,
setting, about us, and exit.

Answering Bee
|

Start Game Ranking Setting About us Exit
Player Scoge Developer's
Setting Ranking Information
Gaming

Figure 2. Answering Bee Framework Diagram

The details of the functions are elaborated below:

1. Start Game: Press the button “start” to enter the playing screen. And then set the number
of players and each player’s name, and choose the item bank.

2. Ranking: The ranking is recorded in the database based on all of the players. Whenever
the game is over, the players’ scores will be updated.

3. Setting: Teachers set the classes that are ready to play the games and questions in
advance and students are open to select the item banks according to students’ levels and
preferences.

4. About Us: Some developers’ information likes contacting ways.

5. Exit: Leave this system.

2. Pilot Study

For understanding students’ reaction and system function, a pilot study was conducted.
Twenty freshmen of Department of Computer Science at a vocational school in Chiayi
County located in southern Taiwan were involved in this pilot study. Among them, twelve
are male and eight are female. These students, aged sixteen, who are familiar with using
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computers, not good at English, and low society background are the volunteers to be the
participants and they are grouped to two according to their class performance and
interactions by their English teacher who has taught them for one semester. A post-test
pleasure questionnaire revised from Su (2006) was adopted. The Answering Bee system
developed by our team was installed on two plate computers and applied for the pilot study,
and one video recorder was used to tape the students’ interactions.

2.1 Procedure

There were three steps in this practice, including “Warm Up,” “Playing,” and “After

Activity.” Below is the introduction of each step.

1. Warm Up: The participants are introduced how to use and practice the Answering Bee
and are divided into the male (six ones) and the female (four ones).

2. Playing: These two groups play the Answering Bee system with two tablets
simultaneously for two times.

3. After Activity: The players fill out the questionnaire.

This experiment is by convenience sampling and divided into two groups, one is high
achievement and the other is high interactive; the former plays digital games is less than
four times per month and for the average less than one year, and the later plays five to seven
times per week for the average for three to five years.

2.2 Preliminary Results and Discussions

Some results were obtained by the questionnaires unfolded in six facets of the learner
pleasure which are 1) concentrating, 2) feedback, 3) controlling the game, 4) immersing the
game, 5) social interaction and 6) knowledge domain. This study uses five-item Likert-type
scale that attempts to estimate the level of learner pleasure as the following: one point for
very disagree, two points for disagree, three points for neutral, four points for agree, five
points for very agree. The results indicate the positive values of Answering Bee, quiz game
assessment as on the Table 1. The statements of the questionnaire are below:

There are two aspects have a remarkable result. The average scores of social interaction in
high interaction group were 3.82 and higher than the group of high achievement (3.62). On
the other hand, the average scores of knowledge domain in high achievement group were
3.82 and higher than the group of high interaction (3.66).

Table 1. The Results of the Questionnaire of the Learner Pleasure

Item High Achievement  High Interaction
Concentrating 3.62 3.82
Feedback 3.90 3.97
Controlling the game 3.82 3.80
Social interaction 3.62 3.82
Immersing the game 3.64 3.68
Knowledge domain 3.82 3.66

Finally, the study analysis by the gender by T-Test and indicates that the male has more
pleasures than the female no matter what he/she belongs to the high achievement or the high
interactive one as the Table 2.
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Table 2. T-test of Gender Differences in Two Groups

Gender Average D T f P
High Achievement = Male 4.12 .635 2.503 8 037
Female 3.13 .560
High Interaction Male 3.95 784 1.030 8 333
Female 3.51 .346

p<.05

The questionnaire is to investigate the degree of the learning pleasure. Table 1 reveals
several interesting issues of high interaction and high achievement, and gender differences.
The results reveal that the high interaction students’ concentration and social interaction
were higher than the high achievement students, but the high achievement students had
higher level of the knowledge domain than the high achievement students. The gender
makes it different to play the quiz game and indicates that the male with a higher passion
than the female.

3. Conclusions

The main purpose of Answering Bee is to alter the form of the assessment by groups to hope
to decrease the defeats of the traditional tests and increase the features of the interactivity of
the game-based learning. In the near future, the study plans to improve the feedback
function to add more features into Answering Bee to make it more active and more fun.
Furthermore, Answering Bee is not limited to English subject only, others subjects will be
available. Besides, there are two aspects of the Answering Bee for the teachers and the
learners. For the learners, this system will record their answering conditions in the database
as to analyze their answering weaknesses as well to observe their learning achievements.
For the teachers, teachers can realize what students have achieved and learned and then
instruct the individualized learning according to each student’s weakness and strengthens to
motivate and achieve students’ performance. Also, another system supplying teacher to add,
delete and modify item bank on line will be constructed.
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Gender difference in social behavior change on a

coop-competition game
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Abstract

Social cognitive theory indicates that social behavior of participants will change as they
interact with others. Interaction in different social environment also results different
change degree. The purpose of this study is to identify the social behavior of children
during games play in a cooperative and competitive setting. A game named Strike up was
developed for the study. The objective of the game is to advance arithmetic practice
through five card number calculations and strategies. In order to realize the initiative
behavior and change behavior during the game, participants’ dialogues were video-taped
and its content was later analyzed and interpreted by triangulation. The results of this
study suggest that most players tended to express more egalitarian behavior than altruistic,
dominating, or individualistic behavior at the beginning. Whereas, female players were
more willing to mutually help each other. As playing time going and close to the goal,
both boys and girls have more willingness to altruistic play. This implies this type of
highly cooperation/ competition game will be a useful tool for children to experience

egalitarian and altruistic behaviors.

Keywords: Game behavior; Social behavior change; Coop-competition game.

1. Introduction

Social cognition changes appear to play an essential motivational role in game
playing behaviors (Frey et al., 2005; Green & Rechis, 2006). Games children play
generally influences social behavior (Green & Rechis, 2006; Milani, Osualdella, and
Blasio (2009). Both antisocial behavior and prosaically behavior alike have important
implications for social adjustments of children in game playing (Frey, Nolen, Edstrom &
Hirschsten, 2005). During the game process, players would mutually help or display
hostile behaviors to sustain their enjoyment during play. In game playing, individuals
who attribute others’ actions as hostile (rather than benign) tend to react with blame and
anger when they are hurt (de Castro, Veerman, Koops, Bosch, & Monshouwer, 2002). To

foster players’ enjoyment, games should be developed in a community of caring through
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cooperative learning (Donohue, Perry, & Weinstein, 2003), and sometimes generate
hurting in the competitive situation. Under the cooperative/competitive situation, the
caring or hostile behavior may occur which would ensure the interest of every player to

continue to play or stop the game.

Most previous researches have focused on investigating novel forms of interaction to
encourage collaboration, and techniques of gathering user for designing an enjoyment or
playfulness games (Bekker et al., 2003). Wood, Williams, and McNeal (2006) suggest
that increased complexity for children's expressed thinking is closely related to the types
of behavior patterns interacting with differentiated change of community cultures.
Moreover, Yee (2006) studies the model of player motivations in online games and
suggests the gender relation to motivations, that reveales male players are higher on
competition than females players. Following these excerptions, this study designs a
mathematical game named “Strike up” for elementary school 6™ grade students to play
and to examine their social behavior change in different cooperative and competitive
conditions. In line with this, the gender difference of interaction patterns related to the
types of social behavior change from initiative to goal stages during game play would be
identified.

2. Research Contents and Hypotheses

Social Exchange Theory postulates that social behavior is about working toward
maximizing one's own rewards and minimizing one's costs (Burgess & Huston, 1979). In
time, individuals begin to rely on social exchanges and the future benefits or
opportunities. Participants focus on reciprocity and operate under the norms of
equivalence (Laursen & Hartup, 2002). For example, under the equity norm, each
participant in a relationship should only receive as much as they give. If there is an
imbalance, participants become distressed and work toward restoring equity (Walster,
Traupmann, & Walster, 1978) whereas under the norm of equality, players are more
concerned with the fair distribution of rewards, which are evaluated equivalent to
individual input (Sprecher & Schwartz, 1994). Furthermore, cooperating with opponents
can also be beneficial if they operate under the premise of reciprocal altruism — the
tendency for an individual to help another only if he or she is helped in return (Sheese &
Graziano, 2002). In other sense, the beliefs individuals have about other people’s goals

and intentions are important predictors of behavior in playing a game (Frey, et al., 2005).

Children may have different social goals across different contexts and choose to

compete or cooperate for different reasons (Green & Rechis, 2006). Hammerstein and
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Leimar (2006) referred to “conditional cooperation” as people tend to cooperate if their
counterpart behaves in the same way. The efficacy of such reciprocity can be experienced
by both parties’ social beliefs within relatively short periods of time. In the regard of
social beliefs which affect social behavior pattern in playing game, Frey and his
colleagues (2005) proposed four categories that reflect behaviors of game participants
during decision making: (1) dominating behavior: whereby players select self-high
outcome to dominate other members in a team or pair; (2) individualistic behavior:
whereby players select self-high outcome to gain the greatest advantage; (3) egalitarian
behavior: whereby players select equal-high outcome but self-high outcome is second
choice; and (4) altruistic behavior: whereby players select equal-high outcome but
self-low or equal-low outcome are second choices. To the current research, the
conceptualization of Frey and his colleagues (2005) in regard to game participants’
behavior types is adopted as the condition of game change. In brief, game play is one
kind of social learning (Bandura, 1986), in playing the game, social behavior can be
changed along with the interaction increased. Then, hypothesis 1 can be postulated that
“Will the players’socially competent behavioral change when they are grouped to play a

coop-competition game?”
2.2. Gender difference in social behavior change

Games vary in the ability of other players to reciprocate, the number of players, the
number of iterations, the ability of outside observers to reward and punish selfish
behavior, payoffs from cooperation versus defection, and the reputation of other players
(Fehr & Fischbacher, 2003). They also differ in terms of stable individual differences of
players, such as their age, sex, and culture (Henrich et al., 2005). With this form of social
community, the proximate motivational and social dispositions that facilitate relationships
and cooperative activities among boys and men should differ in some respects from those
that facilitate relationships and cooperative activities among girls and women (Geary et
al., 2003). By the elementary school years, there is an evidence to suggest that girls are
more sensitive to any inequalities in their relationships and inequalities among females in
general (Ahlgren & Johnson, 1979; Winstead, 1986). For instance, achievement of
dominance in the peer group might in fact have both immediate and longer-term effects to
both girl and boy’s social behavior (Geary et al., 2003). To be sure, there are evolutionary
influences of sex differences in social behavior (Geary et al., 2003; Wrangham &
Peterson, 1996), girls express more enjoyment in game playing (Lin, 2010). Then, in this
study, the difference of behavior change between girls and boys in the game contest

would be taken into consideration. Thus, the hypothesis 2 of this study can be postulated
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as “Is there any significant difference of behavior change between girls and boys in the

game?”
2.3.Game Design

In a broader sense, game theory is pertinent to virtually every dynamic interaction
between sentient beings (Wilson, 2006). In line with this, several game rules have been
developed to examine subjects’ behavior in cooperative scenarios, which differ in
complexity according to the number of participants and repetitions of social exchange. In
a dynamic game design, the game scenario should provide players to constantly evaluate
and adjust the competition/collaboration strategies, thereby engaging themselves in
logical thinking (Kiili, 2005). Specifically, the developmental activities may enable girls
and boys to form cohesive and competitive coalitions and thus work out in-group
dominance relations (Geary et al., 2003) or with more series competition in game playing.
To reiterate, the aim of the study is to investigate children’s social behaviors displayed
during the competitive situation, cooperation among participants is required. Thus,
researchers developed an evolutionary computer based game, named Strike Up. In this
game, six children were divided into two competing teams. The objective for each team is

to move their flags from the start point to the end point (326 steps to the goal).

The numbers of steps to be taken at each round is relied on what was randomly
drawn from the deck of virtual poker card shown on the screen. Five cards from 1 to 9 are
retrieved by each player at each turn, and five card numbers can be used for counting the
steps he or she can move The five card numbers counting approach is limited to use +,
—, X, = once in a turn. In order to move forward to win the game, the players have to
calculate out the maximum value or best value to step forward. 10 J Q K cards are
function cards perform support or set up functions. Children can use function cards to

bonus points or to ‘tackle back’ other opponents (Appendix 1).

All participants can contribute positively because the game is designed in a way that
children are encouraged to generate their own strategies. Children must take turns to
ensure equal distribution of opportunities for each player. In concerning win the game for
a team, three members (or all members in the team) should reach the end before the other
teams. According to Richard et al. (2002) statement, if any of the teammates is lagging
too much behind, giving punishment or bump back by other team members, in this
scenario, competitive and cooperative behaviors are overt and are therefore easy to

measurc.
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The other feature of this game design corresponds to Menasche and his colleagues’
(2005) principles, which includes: (1) Games are played among teams; (2) Player
interaction continues as time elapses; (3) Players can choose from different game modes;
(4) Player decisions are associated with valuable movements; and (5) Players adjust game
strategies according to game dynamics. The research tool Strike Up enables players to
interact with content, collaborate with peers, and benefit from player support. It also
allows players to decide on game rules and boundaries. Then, the game for this study can

be considered as a strategy game with contest and constructive learning situation.

3. Experimental Design

The research tool Strike Up is devised to elicit players’ display of social behavior
patterns as defined by Frey et al. (2005). This study uses evaluation checks to conduct
observations and interpretations in order to examine behavior change of players.
Analysis focuses on discourse analysis, students’ transformative communication and
behavior interpretation. Content logs were first created and it describes what happened
during the course of video (Jordan & Henderson, 1995). Then, the patterns of emergent
discourses were coded. That provided insight on how students’ transformative
communication occurred. The interaction patterns of social behavior was also observed

and interpreted by using triangulation method.

This study includes six 6™ grade elementary school students from a local elementary
school in Taipei. They were divided into two teams. Three girls are in team A, they are
labeled as A1, A2, and A3. The other three boys are in team B, they are labeled as B1, B2,
and B3. The experiment was conducted after class hours. The participants played Strike
Up as part of after class leisure activity. Three investigators were there to supervise,
videotape, and to take field notes. To ensure validity of the study, three investigators read
the data recorded from game playing by students to analyze and interpret the interactions

among children. Each cooperation-competition scenarios were scrutinized.
3.1. Data collection and analysis

The contents of this game reflect the emphasis of on-line game. Then, the qualitative
data can be carried out as exploratory work to identify themes for further exploration in a
fuller study. Data analysis within interpretive methodology is complicated by the central
assumptions analyzed by such researchers (Sandiford & Seymour, 2007). Miles and
Huberman (1994, p. 9) suggested a variety of ‘analytic practices’ which could be

summarized as: coding data, reflecting on data, sorting data, identifying patterns in data,
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moving towards generalizations and developing or testing theories/conceptualizing
(Sandiford & Seymour, 2007). Then, the process of analysis involves different stages as
follows: 1) Preparation of data for analysis, 2) Coding and display, 3) Data reduction:
Refining ‘raw data’ into clear text, 4) Componential analysis: Developing interpretations
and verification, 5) Theme analysis: Developing interpretations and verification, and 6)

Conclusion drawing.

In order to have a better reliability of data analysis, the triangulation method is
applied in this study. Reliability has to do with the consistency or repeatability of
assessments. Of the numerous types of reliability, estimating the internal consistency
among items on an evaluation form and determining the number of responses needed to
achieve precise evaluation ratings). Triangulation means an effort to define accurately the
topic of study (Sim & Sharp, 1998), then, three investigators were there to supervise,
videotape, and to take field notes. They read the data recorded from game playing by
students to analyze and interpret the interactions among children. The reliability of data
interpretation reached to .90 of this study, thus, those dialogues are based on the

consensus from analyzing scenarios of the interaction

4. The Findings

Since children on the same team have varied understanding and expectations for
interdependency. Individuals’ coop-competition modes also differ. The observation was
carried out for three rounds. Play sequence for one round constitute turn taking in the
following order: Al1-B1-A2-B2-A3-B3. Interactive dialogues in each round were
classified into four types of social behaviors based on Frey et al. (2005) proposed theory.

4.1. Dominating behavior in the game

At the beginning of the game, the players with better arithmetic ability would figure
out the value of the five number cards much sooner than those with lower arithmetic
ability. Those players with better arithmetic ability would also spontaneously help those

slow counting members and demonstrate some kind of dominating behavior.
Situation 1: To determine who to start first, the game was started by a game of “scissor,

paper, and stone”. It would be B1’s turn to play but B2 stood beside and try to monitor

B1’s performance. An excerpt of the conversation is as follows.
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B2 (speaksto B3 ) : ”I hope you can draw out 9,9, 9, and 9.”
B2:79,9,9,1, 1... how wonderful ! ”

B2 : 79%(9+9).”

B3 : ”Divided by 1, then minus by 1.”

B2 : ”No, it should be minus by 1 then divided by 1.”

B2 : ”Listen to me, you will find out that the value will be the biggest.”

B3 : ”No, I insist on divide before subtracting.”

B2 : It is the same, either way is OK.”

B3 : ”But I prefer subtraction followed by division.”(B2 tried to keep privilege)
(13°25”~14°007)

B2’s math ability is somehow better than B1’s (according to the math tests). So, B2
have more confidence in counting and giving someone a hand. Then, it is observed that
B2 is a dominating character who tries to enforce others to take his suggestions. The other
type of dominating behavior occurred while approaching toward the end of the game
Round 4).

Situation 2: It was B3’s turn to play (The card numbers were 2,7,1,5,8. Bl tried 2x (7

+1—5) +8, yet he was hesitant, then B2 and B1 give some suggestions to him.

B3 : 76 divides by 8 is equal to?”

B1 : 76 divides by 8 is equal to 6 out of 8.”

B2 : ”No, the rules require us to round up, so the result is 0.”

B3 : ”Is 0?°(B3 spoke in a doubtful sound.)

B1 : 1 is goody !

B2 "I count out > 1 or 0.” (He stood up and insisted his results.)

B3 : ”Well, the result is...”(Ask B1 to confirm B2’s results)

B3 (speaks to B2) : ”I don’t want your help. I will count it by myself...”

B1 (speaks to B3) : ”You can take B2’s idea. You can take B2’s idea.”

B3 (speaks to B2) : ”No, I don’t want to listen to you.”(B1 used left hand to keep B2
away)

B2 (speaks to B3) : "O0XX” (Murmuring dirty words)

B3 (speaks to B2) : ”Go away or shutup | ”

B1 (speaks to B2) : ”He counts out 1. Perfect |

B2 : "Really?”

B3 : "Yes, it is right.”

B3 :”So, I can work it out by myself and do better than others.”(Show that he is confident

by tapping his chest using right hand)
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(13°157~14°35”)

Denotation: People with a proself inclination are either self-maximizing or competitive and
will only cooperate when it is in their self-interest to do so (Van Lange, 2000). People on
Machiavellianism display a combination of selfishness and opportunism (e.g., Wilson, Near,
& Miller, 1998). From the above discourse, B3 as dominator tends to cooperate less and their

cooperative behavior is purely default.

4.2. Individualistic behavior in the game
Those players with better arithmetic ability and more ambition in winning the game
will show that they only concerned about themselves in counting or using functional

cards.

Situation 1: It was B1’s turn in the secondary round. B1 was counting his five cards to
figure out the maximum value or best value (go by short) and B2 drew another five cards
to count (A3 will be next player).
B1 (speaks to B2 ): I have 6, 7,8,3,7, how to arrange for best movement.”(B1 tries to ask
for B2’s assistance)
B2 :76,7,8,3,7.....Very good. But, I have 6,2,5,7,6. I have to figure out the best value.”
B1 (speaks to B2) : "Please help me figure out this first, it is my turn to move.”
B2 : ”Let me figure out mine, then I will count for you.”
B1 : ”The scenario will be changed after this turn, the value you count out will be useless,
please count mine first.”

B2 : ”No, after I figure out mine, I will count for you.”
B1 : ”You help me, then, I will help you.”
B2 : I count out mine already, now I can help you.”

(18°25”~23°00")

Situation 2: B2 played his turn by figuring out the best value of five cards. After moving
his flag to that place which according to the calculation of the five card numbers, he drew
the so called “function card” and got J card by which he can move forward 50 steps as
bonus or give to one of his teammates to move forward 50 steps. Since B3 was lagging

way behind and he wished that B2 could give him a hand.
B3: “B2 please use that card for me, I am so far behind everybody else.”

B2 (making an excuse): “I want that card for myself. Do not be worried; you will get a

lucky card during your turn.”
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B3: “You should help me; otherwise we will lose the game.”

B2: “Don’t worry; it is still very far from reaching the end. I would have helped you if I
am close to the end.”

B3: “... I might always be kicked back, then, it will be too late to rescue me later.”

B2: “You are too noisy. I will wait for someone to give me a hand, and then I will help

2

you.
(25°25” —28°40”)

In order to promote the playfulness in the mathematic game, the cooperation and
competition are two very important elements. If the players only approach the game
competitively, then it will be very difficult for all members to finish the game. In
particular, at the very final stage, the exact value needs to be figured out for the rest steps
to the goal, if there are the remaining values after subtracting the steps to the goal, the
player will move him or her further backward from where he or she started. Thus, players
should realize that cooperation is important as the team needs to win the game together.

Situation 3: As the game went on, most players were having their flags close to the end.
This meant that the chance of being bumped back would be increased. In addition, the
function card could be used to help others and/or hinder others. If team members were
too individualistic, it would be difficult to finish the game.

B2: “T got bumped back so many times; I stayed around the last part of the game for at
least 10 minutes.”

B3: “You deserved it.”

B1: “B2 you should help B3 at the beginning of the game.”

B2: “OK. I know I was wrong.”

(14°007-14°107)

Denotation: Individualisms showed that their social strategies are more calculative and
adapted to the situation at hand. It is not unlikely that behavior should predominate
among individuals with other-regarding preferences (Bogaert, Boone, & Declerck, 2008;
Gintis et al., 2003). In line with this, the above discourse indicated that B2cooperation in
a social dilemma was more likely to proself before he can help others. B2’s willingness to
cooperate in one-shot social dilemmas has further been related to individualism in stable

personality traits.
4.3. Egalitarian behavior in the game

At the beginning of the game, opposing teams sought possible assistance by exchanging
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benefits. However, it was uncertain if the other members could be trusted. Exploratory
talks were frequently conducted to test each other and to determine whether the other
team could be trusted. Mutual improvements were pursued throughout the process with
optimistic attitude.

Situation 1: A1l believed that the game was just a game. She did not take it too serious
but still tried to seek reciprocally help. At the beginning of game, she ever gave some
benefits to B2. It was interesting that one of her teammates (A2) tried to compete to hurt
one of opposite teammates, so when Al got a number, she can decide t to bump back B2

or recalculate out other number to move forward, A2 asked her to take the first action to

bump back B2.
A2: “Try to bump back B2.”
Al “Never mind, I will give way to B2, he will repay me later!”

B2 © “A2 (Calling her by the name) I will revenge, watch out!”

Al “Just remember to add 90 steps for me!”

B2 ' “No way, your friend did this to you, blame her.”

B1 . “If we get a King, we will set her (A2) up”

Al © “Your thoughts are evil!”

B1: “You call me evil! B2 is worse than me!”

Al : “Butl just descended him and revenged!”

It is the turn of B2 to draw the function card, and he got the King card.

B2 : “K, according to the rules of this game, I will move A2 50 steps backward.”
A2 . “Please help me, don’ hurt me. You can use it to help your teammate B1”
B2 © “Ok. I will let you know what revenge is” (B2 set A2 to move backward 50 steps)
(39°40~43°30)

By Round 3, there were more descend short-cut close to the target. The possibility of
setting up rivals using function cards increased. The desire for the children to win
resulted in attitude inconsistencies and conflicts. Different strategies to handle conflicts
reflected the individuals’ varied characteristics. It was even possible for the members to

alter individual social behaviors in order to solve the conflicts.

Situation 2: In the scenario below, Al and B1 insisted on keeping promises (Egalitarian)
at the beginning of the game. However since B3 wished to win, his attitude was more
individualistic at this stage. A1 was displeased and B1 tried to change the mind of his
teammate. In the process, B3 altered his social behavior.

B3: “J, according to the rules of this game, I got J, I can assign one opponent to the
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nearest ladder to go up or descend.” (B3 assigned A1 to descend. )
B1 © “Really?” (His teammate was surprised in B3’s decision)
B3 : “Why not?”
B1 : “Didn’t Al just descend a while ago?”’
B3 © “Why can’t she (A1) be moved down again?
Al : “Why did you descend me again?”
B3 ¢ “Why should I be nice to you? You’d better go down from here.”
B2 : “Oh, let them both go down, so I can get rid of them both!”
Al : “B3, you shouldn’t do that.”
B3 ¢ “I’d do anything to win, so I don’t really want you to go up.”

Al “All right then, you owe me 3 square magnets! It’s unfair! You broke your

promise! You will be condemned by God!”

B3 ¢ “I honestly want A2 to descend some more, but I can’t.” (A2 is closed to the

end)

Al : “Never mind just let her go up. It gets harder the closer she gets.” (The rule of
this game require the players to find the right numbers to step forward to the
end, otherwise, the players have to move backward based on the rest of
numbers deducing from the forward steps)

B3 : “Ok! Iwill let A2 goup.” °

(Meanwhile, B1 interrupted their conversation and ask B3 to help A1)
B1: “Look! B3 let you go up!”
Al @ “Ok, then. We are even B3!
(53°157~55°507)

Denotation: Not surprisingly, the term “strong reciprocator,” commonly used by Egalitarian,
refers to those individuals that are inclined to both cooperate in one-shot interactions, and
support those who do (Fehr & Fischbacher, 2004). From the above discourse, the study
indicated that Alis a strong reciprocator even willing to help a defector when they themselves

were merely the opposite party of a fair interaction.
4.4. Altruistic behavior in the game

In a game, not all people share common interests and help one another strategically. In a
group, there are those who do not expect returns. After multiple “gives”, a positive
stimulus is produced within the group. Subsequent mutual help and teamwork attitude are
then produced. Based on observed records, A2 is the altruist. The dialogue below shows

how she repeatedly assisted her teammates in conducting computations:
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Situation 1: At the game, basically, nobody can use calculator to count his or her number
cards. Not every participant is good at arithmetic. Those who did better at math would
need to wait longer for his or her turn and might feel impatient. As such, it was observed
that effort was made to help those who were poor at arithmetic, even for the opponents.

A3: “B3, what cards have you got?”

B3:“8,9,3,8,1...”

A3: “let me count, 8,9, 3,8, 1...”

B2: You can’t calculate for the opponents.”

A3: “Yes, I can.”

(73°23”-75°15”)
Toward the last part of the dialogue during the game, A3 actively helped others but was
not dominating. She sought the greatest benefits by calculating on behalf of others.

Situation 2: Also, A2 displayed “self-sacrifice” characteristics in the group. She
sacrificed herself to achieve greater good for the group. It is A1’s turn, A2 asked others to
descend her as shown in the dialogue below:
Al . “Let’s calculate together (referring to A3), and see who’s better.”
B3 : “You can’t help her calculate!”
A2 . “Let’s compare if the equation she just wrote is better than mine.”
(76°20"~76°53")
A2 . “Idescended the least, descend me please.” (She tried to work out the most
possible ways to get the end for other teammates)
Al ¢ “Why do we descend all the time in the game™? (She seemed to ask all players
to give helps to opponents instead of giving hurt)
(77°00"~77°10”)

Toward the end of the game, A2 and A3 even helped their opponents compute. The

mutual help mode not only applied among teammates but also between opposing teams.

Situation 3: At the final stage, if players choose not to use negative strategy, due to it
was likely that all members of the team would be descended. Then, it would be difficult

to get to the end.

A3 “B3, my calculations turn out to be 16.”
A2 “16 means B3 has to go back a long way, 12 steps will be better.”

A3 . “B3 wait a moment, I re-calculate and come up to 10, take a look for you!”
(90°05~90°30”)
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Denotation: After being treated fairly and unfairly in a cooperative/competitive game,
altruistic express cooperative emotions more frequently than do dominators or individuals
(Schug et al., 2010). From the above discourse, that is, by expressing help emotions in the
game playing, A2 and A3 are altruistic cooperators reveal their honest motivational

intentions which serve to attract potential interaction partners and deter defection.

5. Discussion and Conclusion
Social behavior changes refer to the phenomena that people seem to care about certain
“social” goals, such as a “fair” allocation among members in society, in addition to their
own material benefits (Li, 2008).

To answer the first research question: “Will the players’ socially competent behavioral
change when they are grouped to play a coop-competition game?” The results of this
study showed that at the beginning, individualistic behavior displayed frequently in the
boys’ team and dominating behavior was displayed at the final stage in the boys’ team.
Evidence of ‘conditional cooperation’ is identified: when students expect others to
contribute, they themselves tend to donate more (Frey & Meier, 2004). In the
manifestations of children’s game behavior, the interaction frequency increases as they
get closer to the target, their altruistic behavior appeared at the final competitive stage in
female team. The Strike Up game involved activities in creating coalitions and
dominance result in many of the social behaviors of boys that are sometimes viewed
unfavorably, this result is agreed to the study of Geary et al. (2003) which indicates that
boy are more serious to win then their proself behavior is displayed at the beginning stage
of competition, because they do not want to be the suckers (Croson, 2007; Gachter et al.,
2003)

To answer the second research question: “Is there any significant difference of behavior
change between girls and boys in the game?” It is observed that the numbered cards
utilized in Strike Up help promote arithmetic competence of children. Function card use
also helps enhance interactions between teams. The function cards in the game design can
be used to help or to set up opponents. At the beginning of the game, girls mostly
interacted in egalitarian mode, or chose to be outsiders. When competition grew fiercer at
the end of the game, children changed from egalitarian to individualistic or altruistic. If
an altruist is present in a group such as A2, there will be mutual help between groups, and
harmony can be maintained. The results are agreed to the studies of Geary et al. (2003)

and Trivers (1971) which state that among the proximate mechanisms of cooperation,
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if they feel guilt for a failure to reciprocate, they will monitor the give-and-take of the
relationship and maintain the cooperation. In comparison to girls, the relationships of

boys are predicted to be and are more readily maintainable (Whitesell & Harter, 1996).

In conclusion, this study found that that apart from a few unconditional cooperators
(“altruists”), most 5™ grade male students are only willing to cooperate when they expect
others to cooperate as well. The most powerful support for the importance of social
norms for altruistic behavior directed towards genetically unrelated individuals stems
from studies of strong reciprocity. Consequently, people who contribute apparently trust
the others after several runs in this game. These results of this study may imply grouping
system for allocating different characters of students in the game of Strike up to promote

the awareness of prosocial behavior and maintain the behavioral intention more stable.
6. Limitation and Future study

This study has been conducted in qualitative method, the case analysis was employed
which might not be enough to predict all other cooperative and competitive contest
settings, and the quantitative method should further be applied to analyze the research

data to imply the better grouping for students to have behavior change.

Social information processing models can be used to explain the development and
maintenance of prosocial behavior (Nelson & Crick, 1999). More precisely, relationships
based on reciprocal altruism should result in the evolution of proximate social and
emotional mechanisms that function to ensure equality of the benefits received from the
relationship. This model would be examined in relation to the development of behavioral
intention, future study may place at examining the relation between prosocial behaviors

and the evolutionary change of 4 types of game behavior in a coop-competitive game.
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Appendix 1: The objectives and rules of Strike up game
A Objectives of the game
1. To improve the four arithmetic operation abilities in players
2. To foster group unity and highlight team work
3. To encourage long-term planning with the design of elevators, for example.
Students learned that what seems to be a shortcut may be a trap in disguise.
4. To enhance teachers’ understanding of students’ personality—may they be
conservative or aggressive players— with the design of Safety Area.
5. To train students in making decisions with optimized game strategies.
To increase difficulty in using four arithmetic symbols with five Number Cards
instead of four.
B Basic game rules
1. The game is played between two teams: Team A and Team B. Each team is
composed of 2-3 members, coded as A1-A3 and B1-B3.
2. Every player begins from the Start. Players take turns drawing cards in the order
of A1 > B1 - A2 - B2, and so on.
4. Player first draw designed Number Cards (1 to 9), and create a math equation

with these numbers in addition to math symbols including addition, subtraction,
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multiplication, division, and parenthesis.
5. Each symbol can only be used once.
6. Then players round up the number they come up with at this stage before
continuing with the calculation and move to that position.
7. Next, players draw one Function Card (10, J, Q, K, and Joker) and calculate
accordingly to reveal with the final number of steps for them to take.
8. The process repeats with every player.
C Player advancement
1. Shortcut: players must take any elevator they happen to encounter on their way
to the finish. Elevators may be going upward or downward depending on game
design.
2. Bumping back:

2.1.  players from opposing teams may find themselves in close proximity to
each other during the game.

2.2. When a late comer approaches to within 5 steps form an early arriver,
the early arriver would be bumped off its leading position and relocated to
the late arriver’s previous position.

2.3. This rule does not apply to situations where the late comer approaches by
using a Function Card or a shortcut.

3. Safety Area: when players stop in a safety area, they are exempted from losing
their leading position when a late comer catches up.
D Function Cards
1. 10: Take the nearest elevator to move yourself up or down regardless of where it
goes.
2. J: Make one player take the nearest elevator to move up or down
3. O: Go 50 steps forward or backward for yourself.
4. K: Make one player go 50 steps forward or backward.
5. Joker: The player is suspended from the game for the next round.
E Condition for winning
A team is considered the winning team only when every team member arrives at the

finish. Players have to stop exactly at the finish for them to conclude the game.

Appendix 2: The Scene of Strike up game
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Gender Differences in Help-Seeking and Supportive Dialogue during On-line Game

Jon-Chao Hong; Ming-Yueh Hwang; Li-Chun Liu; Yu-Chi Peng
National Taiwan Normal University

Abstract

Gender difference plays an important role of helping-seeking and supportive
behavior while the players encounter win or lose situation that will affect the cooperation
in the on-line game. Our research team developed a game called Strike Up, and used it to
investigate the help-seeking and supportive behaviors displayed by children in the
cooperative/competitive scenarios. In Strike Up, players must calculate numbers in a
strategic fashion so that they can move their flags to the destination faster than their
opponents. Game players’ help seeking and supportive types in on-line discussion were
categorized by Kappa method and data was analyzed by Kappa method, then Chi-square
test was employed to examine the gender difference in different types of dialogues. The
discourse analysis indicated that boys exhibited used more negative semantics. Girls
appeared to display a more communal or cooperative orientation, as they used more
positive, socially supported language. At the beginning of the game, boy were less willing
to seek help than girls, yet, at the end, as the pressure of the competition mounted, male
players became more eager to find assistance from teammates and were seen to adopt
more help-seeking behaviors. The results can be implicated to increase the competition in

game design to foster the help-seeking and supportive social behavior.

Keywords: Gender differences, Help-seeking, Social support, Discourse analysis,

Interactive behavior.

Introduction

Social constructionists contend that knowledge is developed and sustained through
social processes, and knowledge and social actions are intricately linked. Berge and
Colins (1995) point out the following: “Talk and discussion provide an opportunity to
articulate and explain one’s own thing and perhaps to modify one’s own ideas, beliefs or
self-presentation in response to feedback from others. Incorporation of new data, the
testing of arguments, and using one’s judgment and reasoning helps move a person
toward new perspectives and higher levels of thinking” (p. 183). Weinberger, Stegmann
and Fisher (2007) have focused on the acquisition of knowledge and the idea that learners
may share knowledge by contributing their ideas through discourse (knowledge sharing),
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and that other learners integrate these ideas into their own lines of reasoning. Fraser et al.
(2005) proposed that social-emotional skills, which involve information processing skills,
enhance confidence in one’s social skills. It is suggested that playfulness can be enhanced
during mathematical games to improve social skills, especially when one seeks to show
colleagues the mechanisms of problem solving (Nunokawa & Fukuzawa, 2002; Hanna,
1995). Situations in which colleagues offer reciprocal support in an effort to find possible
solutions to a problem will promote their interest in game playing (Nunokawa, 2005).
There is some evidence that collaborative discourse and argumentation make learning
gains more permanent (Nussbaum, 2008). In line with those excerptions, help-seeking
plays an essential role particularly important in computer-based interactive learning
environments (Bartholomé, Stahl, Pieschl, & Bromme, 2006), this study generate a game
named Strike up which needs the players involve in a cooperative and competitive

situation to test their social emotion change.

Research on gender differences in computer game playing suggests that boys have
historically been seen as more successful (Greenfield, 1999) and enthusiastic (Mitchell,
1985) than girls, particularly in competitive game play. Carbonaro, Szafro, Cutumisu,
and Schaeffer (2010) use an interactive game adventure authoring tool to measure gender
difference and find that females scored significantly better than males on higher-order
thinking skills. From social cognitive psychology, gender differences appear to be
important in help-seeking and support behaviors (Wester et al., 2007). To date most
research on help-seeking is restricted to e-learning settings. Due to essential differences
between the help-seeking process in e-learning interactive settings and in cooperative-
competitive game of these findings would be inappropriate. Thus, there is a need to
conduct research on help-seeking in the cooperative-competitive game as an
understanding in its own right. As such, this study investigates gender differences in
educational game play through exploring following two questions: 1) the different types
of help-seeking and supportive behaviors of boys and girls, and 2) the changes in
help-seeking and supportive behavior as play proceeds.

Research Contents and Hypotheses

Vygotsky emphasized dialogue. He argued that all cognitive functions originate in
social interactions, and that learning is not simply the assimilation and accommodation of
new knowledge by learners (Fosnot & Perry, 2005; Vygotsky, 1978). From his

perspective, creating meaning involves a process of sharing various perspectives and
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experiences in communities of practice (Fosnot & Perry, 2005; Vygotsky, 1978).
Therefore, learning is derived from rich conversation with other people who have similar

or different perspectives based on their own life experiences (Jonassen, 1999).

1. Help-seeking and support in game playing

In Vygotsky's socio-cultural view, mental functioning develops as the learner
internalizes and transforms the contents of social interaction (Vygotsky, 1978b, 1981).
From a coactive systems viewpoint, individual action emerges as the product of coactions
among components, and is not the linear outcome of components acting independently
(Mascolo, 2005). Therefore, in coactive game playing, mutual benefits are maximized as
learners work together to complete common tasks in a supportive, reduced-stress climate.
Thus, learning partners have played an important role in previous interventions that
incorporated learning through playing (Homles, 2007). Shih (2007) studied the avoidance
of help-seeking in upper elementary school students, and observed that if the goal
structure was very clear to the students, more adaptive help-seeking tendencies would be
displayed. Nevertheless, from a psychological point of view, a partner’s unwillingness to
share information with others in social interactions is hardly surprising, given that the
transmission of information is often regarded as a loss of power (Kimmerle, Cress, &
Hesse, 2007). In addition, giving information is associated with extra time and additional
effort. Specifically, it is suggested that the exchange of explanations about strategies
learned will increase the level of student interest in the content (Webb & Mastergeorge,
2003). To understanding the willingness to help-seeking or supportive from players’
dialogues at different stages, the hypothesis to guide this study is:

Hypothesis 1: Players’ would have more willingness to seek help and support others

while they encounter highly competitive stage.

2. Gender difference in help seeking and supportive game behavior

Under cooperative conditions in game playing, group members will help each other
to some extent in rearing and guarding the player mates (Pen & Weissing, 2000; Weibull
& Salomonsson, 2006). Some evidence suggests that boys are much more enthusiastic in
computer game than females (Connolly, Boyle, Stansfield, & Hainey, 2007; Gorriz &
Medina, 2002). In addition, boys' speech is often directive, and is frequently used to
assert power and influence over others (Archer, 1992; MaCcoby, 1998). In contrast, girls
tend to engage in more intimate social interactions, turn-taking, and cooperative

endeavors (Meece, Glienke, & Burg, 2006). Taken together, boys have been characterized
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as having a more competitive style of interaction, while girls have a more communal or
cooperative orientation (Eagly, 1987; Hartmann & Klimmt, 2006; Leaper, 1994).
However, it is also important to note that there are many instances in which girls and
boys behave similarly (Underwood, 2004). As those different assertions, the research
hypothesis to guide this study is:

Hypothesis 2: Female players would have more willingness to seek helps and

support others than those male players.

Game Design

Collaboration has been shown to increase students’ knowledge of a wide range of
subjects, including biology (Lazarowitz & Karsenty, 1990), mathematics (Fuchs et al.,
1997; Webb, 1991), narrative composition (Daiute & Dalton, 1993), and computer
programming (Web, Ender, & Lewis, 1986). Based on affordance theory (Gibson, 1977),
this study was designed to examine the information-exchange dilemma between game
players. Therefore, the game design for this research to analyze players’ contribution
behaviors represents a particularly stringent test of tools that foster computer-supported

cooperation and competition.

To investigate children’s behaviors in a competitive situation, a new game that
requires cooperation among participants was developed as a research tool for this study.
The game Strike Up was adapted from WEST, which was originally developed at the
University of Illinois and subsequently revised, based on Game Design Principles by
Kiili (2005), to increase player engagement. Although the essential elements in WEST
were kept intact, some alterations were made to adapt the game for use in this study. The
learning theme was changed to four arithmetic operations. In Strike Up, students must
calculate numbers to move their flags to the game journey’s destination. In the game’s
competitive mode, players of Strike Up have two choices of mode, 2 vs. 2 vs. 2 or 3 vs. 3.
The children must take turns to ensure equal distribution of opportunities for each player.
All participants can contribute positively, because the game is designed for children to

generate their own strategies according to the rules of game.
Dice were replaced with playing cards (1-9), plus bonus cards (10, J, Q, K) that

perform killer functions to increase game complexity. Each card dictates different game

conditions. Number Cards are used to indicate numbers used in arithmetic operations,

183



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

while certain cards are designated as special Function Cards. Some cards limit or increase
players’ use of four mathematical symbols (+;—; X; +). For example, mathematical
parentheses “( )” may be added to adjust game complexity for different players. In terms
of game difficulty, the original bumping range was enlarged from 0 to 5 to increase the
opportunity of being bumped back and the difficulty of arriving at the destination (Figure
1). In this scenario, based on students’ dialogue, competitive and cooperative behaviors
are overt and therefore easy to measure.

Strike Up is an internet-based game. Students can enter the game environment by
connecting at home or by going online elsewhere. Besides playing the game, players can

also interact with other players by entering design dialogue areas, as depicted in Fig 1.

i
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= Calculation Area
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IV

Choice of a function card

Fig.1 The Strike Up game scene

Research Design

Social constructionists recognize that meaning is constructed through language in
context, and this is of particular relevance to this study. Attention to language is the social
constructionists’ acknowledgement of the significance of discourse (Young & Collin,
2004). Discourse advances thinking and is central to the process of knowledge
construction. As ideas are shared and assessed, feedback is received and interpreted,
emerging problems are solved, and joint decisions are made (Hennessy & Murphy, 1999).
Cognitive presence represents the analysis, construction, and confirmation of meaning
and understanding within a community of learners through sustained discourse (Garrison
& Anderson, 2003). Through discourse, ideas, solutions, and decisions are made explicit
and visible; partners share information and plan together, and engage in joint reasoning,

evaluation and decision-making (Mercer, 1995).
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Studies have found that different types of verbal interaction support different types
of learning (Cohen, 1994). The resulting protocols that guide interaction are briefly
discussed below. Discourse is characterized as messages about other messages (de Souza,
2005). Discourse is a process whereby interlocutors explore existing signification
artifacts in order to express what they mean (de Souza, 2005). According to Osgood’s
classification (Osgood & Tanaha, 1965 ; Osgood, May, & Miron, 1975), language
meanings can be grouped into three types: evaluation, potency and activity. Evaluation
messages (‘good—bad') are related to the judgment of abilities, for example, “you are very
smart” or “you are very lousy.” Potency messages (‘strong—weak') are related to
inspiration or discouragement, for example, “you are close to working it out.” Activity
messages (‘do—undo') are related to instructions for doing more or thinking more, for

example, “you can try it again.”

The study involved playing Strike Up as a competition. The participants in this study
were students from three schools. Each school sent twelve students, and students from the
same schools were organized into three teams, based on gender. During the competition,
verbal communication was forbidden. All communication had to be carried out through
the embedded dialogue facility. The game dialogue and processes were recorded, and
were subsequently examined for gender differences in the conversation content and
cooperation modes. According to the theoretical framework below, this study classified

the cooperation modes into Tables 1 and 2 (See Tables 1 and 2).

The connotative meaning of words can be reduced in dimension by factor analytic
procedures. Principal component analysis of the students’ dialogue extracted three
components, which corresponded to the Evaluation, Potency, and Activity dimensions of
Osgood and Tanaka (1965) and Osgood et al. (1975). The present study used a content
analysis method to analyze children’s conversations during the game. After classification
of their conversations, a quantitative analysis was conducted. Differences in play based

on gender were explored through six discourse types (Table 1).

Table 1: The different types of help-seeking and supportive dialogue

Semantics Activity Evaluation Potency

: . Positive | Negative | Positive | Negative | Positive | Negative
Interactive behav
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Help-seeking 1.1 1.2 3.1 3.2 5.1 5.2

Supportive 2.1 2.2 4.1 4.2 6.1 6.2

Table 2: The classification categories and examples of help-seeking and supportive

dialogue
Semantics Content Examples
Activity 1.1 | Positive Directly request assistance | Help me.
Help-seeking Help me count.
1.2 | Negative Use provocative words Are you able to figure
Help-seeking that out for me?
2.1 | Positive Directly provide assistance | (9-6)/1*2+1
Supportive (8+4)*8-1/2
Look carefully at
where the steps of the
short-cut derive the
bigger sum.
2.2 | Negative Use challenging words Why can’t you do
Supportive addition and
subtraction before
multiplication and
division?
If you count it wrong
again, [ will hit you.
Evaluation | 3.1 | Positive Use praise to gain| Your  mathematical
Help-seeking | assistance ability is the best.
3.2 | Negative Use self-criticism to gain | [ am lousy at math, or,
Help-seeking | assistance I am stupid.
4.1 | Positive Use praise to provide less | You are great; I only
Supportive | assistance have to tell you a little
for you to figure it all
out.
4.2 | Negative Use negative criticism to | You can’t figure it
Supportive | provide less assistance out. I really want to
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scold you (stupid!).
Potency 5.1 | Positive Express confidence by | This question is so
Help-seeking | using self-assertive words easy for me to count.
5.2 | Negative Use discouraging and/or | This one is difficult.
Help-seeking | unfortunate words My card no. is very
low.
6.1 | Positive Use encouraging and/or | Keep going, the right
Supportive | motivational words answer is very close.
6.2 | Negative Use discouraging and/or | Hurry up! There is no
Supportive | unfortunate words time for you to count.
You got bad luck.
You really are a
joker’s sister.

2. Data collection and analysis

In this sense, social support can be defined by the perception of support. These
concepts are best measured by observations and reports, by indices of satisfaction, or by
scores of perceived support (van Dam et al., 2005). Interpretive discourse analysis
(developed from the perspective of an insider) can be used to explore issues (e.g., those
relating to role extension) implicit in texts arising from computer data mining, interviews,
diary notes, questionnaires, institutional documents, and throughout the literature. Data
are subjected to analysis at various stages in the research process. The processes of
transcription and participant checking constitute further acts of interpretation. More
formal analysis involves deliberately engaging in the act of interpretation and making
sense purposefully through the exploration of themes and discourse in various categories
(Boyes, 2004). Help-seeking and support related to game playing are accomplished
through language. Approaches to language and textual analysis take many forms, and are
closely related to issues of representation. To collect conversational data during game
playing, students must type their thoughts in the “dialogue area.” This text can then
provide the data for discourse analysis.

A content analysis research method was used in this study. Before the analysis, all
players’ dialogue was stored in the computer game, which provided a large amount of

dialogue data to be analyzed. Content analyses were focused on the following: (1)
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semantics; (2) the relationship between gender and semantics; (3) interactive behavior; (4)
the relationship between gender and interactive behavior; (5) the relationship between
time and semantics; and, (6) the relationship between time and interactive behavior. In
order to obtain consistency between the analyzers, the Kappa method was applied to
examine the coefficient of discourse sentence analysis (Fleiss, 1971). The resultant kappa
value was .709, which indicated that the analysis of the two focus groups (4 members in
each group) reached significant consistency. Thus, all discourse could be classified into

the 12 categories shown in Table 1.

Research findings

Data from 36 participants was collected in the Strike Up game. Researchers used a
total of 382 sector dialogues. Their contents were analyzed according to the three
dimensions: semantic activity, evaluation, and potency. Furthermore, each classification
was divided into help-seeking and supportive interactive modes, and was encoded by
positive and negative valences. The researchers also observed whether there were any
changes in dialogue content as play time increased. Because the game was run three times
and took a total of 75 minutes, the timeframe of analysis was divided to three 25-minute
segments to check whether there were semantic changes as the game proceeded. The

results of this study are illustrated as follows:

1. Semantic use in general

Through the analysis of gender and semantic frequency cross-reference (see Table 3),
the category of positive supportive activity was found to have the highest frequency
(23.6%). Examples of this category are: “Look carefully at where the stairs are,” “Look
carefully!” or “8+4*8-1/2=39.5” (direct formula). These are the statements that
demonstrate direct assistance or are more directive-oriented. The second-highest
frequency rate, 20.9%, was in the category of positive supportive potency. The statements
that exemplified this type were encouraging words such as “Keep going!” Finally, 15.7%
of the overall statements were classified as a positive help-seeking activity, which

demonstrated direct assistance seeking.
Each of these three types was positive. Overall, 67% of the statements showed a

positive tone. This result demonstrates that the participants in this study tended to

construct linguistic expressions filled with positive encouragement and assistance.
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2. Gender differences in semantic usage

There were significant differences in semantics between the two genders (y2 =
19.706, p < .05). Table 3 shows that the proportion of statements in the categories of
positive and negative supportive potency, were higher in girls than in boys. This suggests
that girls tended to express encouraging types of words, such as “Go” or “Hurry up,”
more than boys did. Boys had a slightly higher frequency of negative supportive
evaluation wording than the girls. This suggests that boys tend to use “You are stupid”
types of sentences more frequently. Statements classified as positive supportive
evaluation were not observed in this study. This means that neither boys nor girls in this

study said anything that could be classified as praising another’s abilities.

Table 3: The percentage in each classification by gender

Classification Girl Boy Total
Semantics Interactive Trend Count % Count % Count %
model
Activity Help-seeking  Positive 33 8.6 27 7.1 60 15.7
Negative 2 0.5 2 0.5 4 1
Supportive Positive 37 9.7 53 13.9 90 23.6
Negative 6 1.6 8 2.1 14 3.7
Evaluation Help-seeking  Positive 5 1.3 2 0.5 7 1.8
Negative 4 1 6 1.6 10 2.6
Supportive Positive 0 0 0 0 0 0
Negative 7 1.8 18 4.7 25 6.5
Potency Help-seeking  Positive 9 2.4 10 2.6 19 5.0

Negative 26 6.8 17 4.5 43 11.3
Supportive Positive 48 12.6 32 8.4 80 20.9
Negative 21 5.5 9 2.4 30 7.9
Total 198 51.8 184 48.2 382 100

3. Interactive behavior in general

Overall, the percentage of interactive behaviors providing assistance (62.6%) was
higher than those seeking assistance (37.4%). This demonstrated that the children in this
study tended to offer help more often than they asked for help.

4. Gender differences in interactive behavior

There were no statistically significant differences in interactive behavior between
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girls and boys (¥2 = 1.066, p = .302). As shown in Table 4, the percentages of supportive

and help-seeking dialogue were very similar between girls and boys.

Table 4: The percentages of interactive behavior by gender

Interactive Behavior Girl Boy Total

Count % Count % Count %
Help-seeking 79 20.7 64 16.8 143 37.4
Supportive 119 31.2 120 314 239 62.6
Total 198 51.8 184 482 382 100.0

5. Semantic changes over time

The time frame for analysis was divided into three periods, each of which lasted for
25 minutes. The interactive dialogue between the players was recorded in the system. The
results of Chi-square testing revealed that there were no significant differences in
semantics among the three time periods (y2 = 43.261 » p < .05). As shown in Table 5,
greater amounts of dialogue were recorded in the first and second periods (counts of 128
and 161, respectively) than in the third period (93). This trend was observed in most of
the semantics classifications. The exception was in positive supportive words, where the
first time period had a lower count than the second and the third time periods, with a ratio
of 17.2/25.5/29.0. This means that direct assistance seeking increased towards the middle

and end of the game.

Table 5: The percentages of each semantic classification by time period

Classification First section Second section  Third section
Semantics Interactive Tendency Count % Count % Count %
model
Activity Help-seeking  Positive 7 5.5 29 18 24 25.8
Negative 2 1.6 0 0 2 2.2
Supportive Positive 22 17.2 41 25.5 27 29.0
Negative 5 3.9 3 1.9 6 6.5
Evaluation Help-seeking  Positive 4 3.1 2 1.2 1 1.1
Negative 5 3.9 2 1.2 3 3.2
Supportive Positive 0 0 0 0 0 0
Negative 11 8.6 11 6.8 3 3.2
Potency Help-seeking  Positive 6 4.7 8 5.0 5 5.4
Negative 17 13.3 21 13 5 5.4
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Supportive Positive 35 27.3 33 20.5 12 12.9
Negative 14 10.9 11 6.8 5 54
Total 128 100 161 100 93 100

6. Interactive behavior change with time

There were no statistically significant differences in interactive behaviors among the
three time periods (y2 = 2.910, p > .05). The ratios were very similar for the three time
periods. This suggests that participants tended to provide assistance at a consistent level

from the beginning of the game to the end.

Table 6: The percentage of interactive behavior by time period

Classification First period  Second period Third period
Interactive Behavior Model Count % Count % Count %
Help-seeking 41 32.0 62 38,5 40 43.0
Supportive 87 80 99 61.5 53 57.0
Total 128 100 16l 100 93 100
Discussion

An article, by Clark and Sampson (2008), addresses a broad array of social factors for
creating open discussion. The article specifically focuses on the generation of new ideas
in small groups, and finds that rudeness—disagreeing with others in a direct and
confrontational way—is less effective in generating new ideas than polite disagreement.
Boyle and Connolly (2009) assert that “understanding the relationship between
gender and computer games is extremely important for creating computer games that will
function as effective educational tools.” This study examined gender differences in
dialogue during game playing. In particular, male and female players and their semantic
usage in help-seeking and supportive behaviors, and changes in interactive behaviors as

the game progressed, were analyzed. The following conclusions are offered:

1. Interactive behavior in general: Positive words are very important to motivate
teammates to attain the goal state (Custer & Aarts, 2005, 2007). Context-sensitive help
functions are especially susceptible to gaming behavior directed at better performance
(Bartholomé et al., 2006). In the present study, children tended to use directive or
ordering language in the cooperative-competitive game. However, more positive than

negative statements were observed in general. The context of this game can generate a
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public-goods dilemma (De Cremer, Snyder, & Dewitte, 2001) that accelerates the
speed of play to complete the game, which is mainly the result of increasing

interpersonal trust as playing time increases.

2. Gender differences in interactive behavior: Men and women differ in emotional
arousal; women have been reported to use positive expression more frequently
(LaFrance, Hecht, & Paluck, 2003; Schirmer, Kotz, & Friederici, 2005). In this study,
girls tended to use more encouraging statements than boys, and boys tended to use
more negative expressions, such as words with scolding connotations, in playing the

game. In the sense, the research hypothesis 2 was supported.

3. Gender differences in playing stages: Help-seeking among adolescents has been
described as a necessary ingredient in successful coping (Grinstein-Weiss, Fishman, &
Eisikovits, 2005). Children's coping includes help-seeking for academic problems, yet
they do not always seek help when it is needed, and help-seeking generally declines
during early adolescence (Grades 5-6) (Marchand & Skinner, 2007). That result
seemed only proved at age related study, from game playing perspective, the other
observations of this study show that boys’ helping seeking behavior was less at the
beginning stage, in contrast, relatively high help-seeking behavior while the other team

surpassed. Thus, the research hypothesis 1 was supported.
Concluding Remarks

In summary, the context of the Strike Up game can be helpful in group cooperative
and competitive learning. The interactive discussions supported by the context of the
Strike Up game also help to improve children’s social abilities. The analysis of our study
data found that the meaning dimensions described by Osgood and Tanaka (1965) and
Osgood et al. (1975) could be confirmed, even some 40 years later in a totally different
subject population. We also verified that the activity dimensions explained most of the
dialogue. The findings further demonstrated that positive semantic words were nearly
identical in female groups of subjects. Self-monitoring of expressive behavior comprises
self-observation and self-control, and is guided by situational cues for social adequacy
(Gangestad & Synder, 2000). Girls in this study displayed better self-monitoring behavior
than boys, from their conversation while playing the game. Thus, the use of internet
digital games as a stimulus material for the semantic classification of help-seeking and

supportive behaviors in experiments can be considered very reliable.
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Abstract: I n recent years, researchers have been engaged in the development of adaptive
learning systems that provide the best way for helping individual students improve their
learning performance. Among various personal data in student profiles, learning styles have
been considered as being one of the factors that need to be taken into account in developing
adaptive learning systems. Several studies have shown that, by taking learning styles into
account, learning systems can benefit students more owing to the provision of personalized
learning procedures or contents that match the cognitive processes of individuals. However,
few studies have been conducted on investigating if students have the ability to choose the
most-fit e-learning systems for themselves in terms of the learning style perspective;
moreover, it is interesting to investigate the factors that affect students in choosing
e-learning systems. In this paper, we aim to investigate these issues by using two versions of
an educational gamed developed based on the sequential/global dimension of the learning
style proposed by Felder and Silverman. A total of 288 students participated in the study.
The experimental results showed that, the choices made by the students were not related to
their cognitive process or learning styles; instead, most students chose e-learning systems by
intuitions based on personal preferences. Such findings not only imply that students might
not have the ability to choose the most-beneficial educational systems on their own, but also
reveal the importance and necessity of providing scaffoldings and developing adaptive
learning systems for guiding the students to learn in a more effective way.

Keywords: learning styles, cognitive process, human factors, educational computer games,
adaptive learning

1. Background and Objectives

The provision of personalized or adaptive learning support for individual students has been
recognized as being one of the most important features of e-learning systems [1]. By
referring to the personal information, the adaptive learning systems can either present
personalized content for individual students or guide them to learn by providing a
personalized path [2-3]. In the past decade, lots of personalized or adaptive learning systems
have been developed based on various personal information of students, such as their
profiles (e.g., gender, age, knowledge level, and background data), learning portfolios, and
preferences [4-5]. For example, Huang and Yang (2009) designed a semantic Web 2.0
system to support different types of knowledge and adaptive learning [6]. They found that
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combining the advantages of blogs and wikis were able to comprehend various types of
knowledge and improve students’ learning performance. In the meantime, Romero, Ventura
and Bra (2009) proposed an advanced architecture for a personalization system to facilitate
Web mining [7]. They developed a recommender engine and integrated it into the learning
system for recommending to individual students the most appropriate links or Web pages to
visit next. Furthermore, Klasnja-Mili¢evi¢, Vesin, Ivanovi¢ and Budimac (2011) proposed a
recommendation module of a programming tutoring system, which could automatically
adapt to the interests and knowledge levels of learners [8].

Among those factors that affect the provision of personalized learning contents or paths,
learning styles have been recognized by researchers as being an important factor [9]. Keefe
(1987) stated that "learning style is a consistent way of functioning that reflects the
underlying causes of learning behavior"[10]. He further indicated that learning style is both
a student characteristic indicating how a student learns and likes to learn, as well as an
instructional strategy informing the cognition, context and content of learning [11].
Previous studies have reported that the students' learning performance could be improved if
proper learning style dimensions can be taken into consideration when developing adaptive
learning systems [9]. For example, Graf, Liu and Kinshuk (2010) investigated the
navigational behavior of students in an online course within a learning management system
to look at how students with different learning styles prefer to use and learn in such a course.
It was found that students with different learning styles used different strategies to learn and
navigate through the course [12]. Hauptman and Cohen (2011) examined whether students
with a certain learning style would benefit more from earning 3D geometry than other
students. Their findings indicated a differential impact of virtual environments on students
with different modal and personal learning styles [13].

Although adaptive learning has been widely discussed and has been recognized as being an
effective approach for helping students improve their learning performance, few studies
have been conducted to investigate whether students can choose the most-fit e-learning
systems for themselves. In this study, an experiment has been conducted by providing
students two versions of an educational computer game based on the sequential/global
dimension of the learning style proposed by Felder and Silverman (1988) to investigate the
following research questions [14]:

(1) Can students choose the educational computer games that fit them best from the learning
style perspective?

(2) Is there any difference between male and female students in choosing the educational
computer games?

(3) What are the factors that affect the students in choosing the educational computer
games?

2. Literature Review

There have been several learning style theories proposed by researchers, such as those
proposed by Keefe (1979) [15], Kolb (1984) [16] and Felder and Silverman (1988) [14].
Several previous studies have demonstrated the use of learning styles as one of the
parameters of providing personalized learning paths or contents. For example, Tseng, Chu,
Hwang and Tsai (2008) developed a personalized learning system by taking both the
knowledge levels and the learning styles of students into account [3]. Later, Kinshuk, Liu
and Graf (2009) propose an adaptive learning approach by analyzing the interactions
between students' learning styles, behaviors, and their performance in an online course that
was mismatched regarding their learning styles to find out which learners need more help,
such that proper learning supports could be provided accordingly [17]. Furthermore,
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Bolliger and Supanakorn (2011) examined the effects of learning styles on learner
perceptions of the use of interactive online tutorials. Learners were categorized into five
learning style categories and four learning modalities. The responses to a questionnaire in
terms of survey dimensions were analyzed in order to ascertain differences based on
learning style dimensions, gender and class standing [18].

Among those learning style theories, the Felder—Silverman learning style has been widely
adopted and has been validated by various studies [19-20]. For example, Filippidis and
Tsoukalas (2009) developed a web-based adaptive educational system based on the
sequential-global dimension of Felder—Silverman’s learning style theory [9]. The adaptive
learning system provides different versions of images to present the same content with
different detailed levels; that is, a detailed version of the images is given for the sequential
learning style students, while a non-detailed version is presented to the global learning style
students. Therefore, in this study, two versions of an educational computer game are
developed based on the sequential/global dimension for investigating the students' ability
and decision-making process in choosing the most-fit learning system.

3. Experiment Design
3.1 Participants

As the educational computer games were developed for an elementary school natural
science course, a total of 288 in an elementary school of southern Taiwan voluntarily
participated in the study. All of the students were taught by the same instructor who had
taught that natural science course for more than ten years.

3.2 Measuring Tools

The measuring tool adopted in this study was the Index of Learning Styles (ILS)
Questionnaire developed by Soloman and Felder (2001) [21]based on the learning styles
proposed by Felder and Silverman (1988)[14]. The ILS measure consists of four dimensions,
that is, sensing/intuitive, visual/verbal, active/reflective and sequential/global, each of
which contains 11 items. In this study, the "sequential/global" dimension was adopted.
Some of the questionnaire items of this dimension are "I tend to (a) understand details of a
subject but may be fuzzy about its overall structure. (b) understand the overall structure but
may be fuzzy about details." and "Once [ understand (a) all the parts, [ understand the whole
thing. (b) the whole thing, I see how the parts fits." Choosing "a" indicates that the tendency
degree of "sequential" is increased; otherwise, the tendency degree of "global" is increased.

3.3 Sequential and Global Style Educational computer games

In this study, two versions of an educational computer game are developed for the "knowing
the plants on school campus" unit of an elementary school natural science course based on
the sequential/global dimension of the Felder—Silverman learning style. The objective of the
subject unit is to foster the students’ competence in identifying and differentiating a set of
target plants.

The game was implemented by employing the RPG Maker developed by Enterbrain
Incorporation. The background of the game is about an ancient kingdom in which the people
are infected by poisoned water in a river. Following the hints from an ancient medical book,
the king decides to look for the plants that are able to cure his people.
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The game designed for sequential style learners provides a "step-by-step" interface to guide
the students of this style to complete the learning missions since they tend to think linearly
and learn in small incremental steps [14]. Figure 1 shows the interface of the sequential style
game. The learners are guided by this version of the educational computer game to the next
mission only after the present mission has been completed.

Brief of Mission 1 (current mission): Find
“Ficus Microcarpa” to save your people

Figure 1. The sequential style game

On the other hand, the global style game provides a "global mission map" that enables the
students to select any mission or jump to any game scene since they tend to learn with
holistic thinking processes in large leaps [14]. Figure 2 shows the interface of the global
style version of the educational computer game.
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3.4 Experiment Procedures

Before the experiment, the students took the learning style questionnaire for categorizing
them into sequential or global style. Following that, a one-hour presentation was made by
the teacher to show them the two versions of the educational computer game, including the
differences and similarities between the two versions; moreover, the students were informed
that the two versions of the game had identical content related to the "knowing the plants"
unit of the natural science course. After the presentation, the students were asked to make
the choice between the two versions of the game and write down the reasons for the choice.

4. Results

4.1 Relationships between students' learning styles and their choices of the e-learning
systems

From the learning style questionnaire result, it was found that 134 of the participants were
sequential style students, while 154 of them were of global style. Table 1 shows the ratio of
the choices made by the different learning style students. It is found that 86.1% of the
students chose the global style system, while only 13.9% of them chose the sequential style
system; that is, most of the students prefer the global style version of the educational
computer game. Moreover, 86.5% of the sequential style students chose the global style
system and only 14.3% of the global style students chose the sequential style system.

Table 1. Descriptive data of students' learning styles and their choices of the educational
computer game

Choices of the educational computer game

) Total
Sequential Global
Students' Sequential 18 (13.5%) 116 (86.5%) 134
Learning . .
Style Global 22 (14.3%) 132 (85.7%) 154
Total 40 (13.9%) 248 (86.1%) 288

To further investigate the relationships between students' learning styles and their choice of
the educational game, the Chi-Square analysis was applied to the questionnaire data, as
shown in Table 2. It is found that the correlation between the students' learning styles and
their choice of the learning systems was not statistically significant (r = 0.44, p>.05).
Consequently, it is concluded that the choices made by the students were not related to their
learning styles; that is, the students did not choose the educational games by considering the
underlying needs for learning effectiveness.

Table 2. The Chi-Square result of students' learning styles and their choices of the
educational games

Value df Asymp.Sig. (2-sided)
Pearson Chi-Square .044 1 .835
Likelihood Ratio .044 1 835
Linear-by-Linear Association .043 1 835

N of Valid Cases 288
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4.2 Relationships between genders

Table 3 shows the descriptive data of male (N = 158) and female (N = 130) students in
choosing the two versions of the educational computer game. It is found that 137 out of 154
male students and 121 out of 130 female students chose the global style system, indicating
that both the male and the female students prefer the global style version of the educational
computer game. Moreover, it was found that 81.1% of the male sequential style students (60
out of 74) and 93.3% of the female sequential style students (56 out of 60) chose the global
style game.

Table 3. Descriptive data of students of different genders in choosing the educational
computer games

Choices of the educational computer

game
Gender Sequential Global Total
Male Learning  Sequential 14 (18.9%) 60 (81.1%) 74
(N=154) Style Global 17 (20.3%) 67 (79.7%) 84
Female Learning  Sequential 4 (6.7%) 56 (93.3%) 60
(N'=130) Style Global 5 (7.2%) 65 (92.8%) 70
Total 40 (13.9%) 248 (86.1%) 288

By applying the Chi-Square analysis, it is found that the correlations between the choices of
the educational computer games and the learning styles of male and female students are r =
0.43 (p>.05) and r = 0.11 (p>.05), respectively, which were not statistically significant.
Consequently, it is concluded that, for both genders, the choices of the educational computer
games were not related to their learning styles.

4.3 The factors that affect the students in choosing the educational computer games

In order to investigate the factors that affect the students in choosing the educational
computer games, the feedback from the students were analyzed. Table 4 shows descriptive
statistics of the feedback from the students in stating the reasons for making the choices. It
was found that 73.9% of the participants response that "The game I chose looks more
interesting than the other"; 71.7% of the participants made choices because they felt that
"The game I chose looks more relaxing"; 65.2% of the participants addressed that "Such an
operational interface conforms to my previous experiences of playing game" and 66.7% of
the participants stated that "The design of the game seems to be easier to operate".

To sum up, the factors that affect the students in choosing the educational computer games
include "interesting", "relaxing", "ease of use" and "conforming to previous experiences",
which are irrelevant to the cognitive process of individual students with different learning
styles. Consequently, it is necessary to develop adaptive learning systems for guiding the
students to learn in an appropriate way, including proving personalized learning interface or
paths to present learning content in the most beneficial manner for individual students with

different learning styles.
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Table 4. Descriptive statistics of factors that affect students in choosing educational
computer games

Sequential
Stlllcc)lzitss tv}:zllfo style students
Factors chose sequential who chose Tot_al
style game Global style (N=138)
(N =116) )

1. The game I chose looks more
interesting than the other.

2. The game I chose looks more
relaxing.

3. Such an operational interface
conforms to my previous 74 (63.8%) 16 (72.7%) 90  (65.2%)
experiences of playing game

4. The design of the game seems
to be easier to operate.

86 (74.1%) 16 (72.7%) 102 (73.9%)

84 (724%) 15  (682%) 99  (71.7%)

75 (64.7%) 17 (77.3%) 92 (66.7%)

S. Discussion and Conclusions

In this study, we investigate students' perceptions in choosing the most-beneficial
educational systems from the perspective of learning styles. The participants were asked
selected one of the two versions of an educational gamed developed based on the
sequential/global dimension of the learning style proposed by Felder and Silverman. The
experimental results on 288 students showed that, the choices made by the students were not
related to their cognitive process or learning styles; instead, most students choose e-learning
systems based on intuitions or preferences, such as "interesting", "relaxing", "ease of use"
and "conforming to previous experiences". Such findings provide a possible explanation to
what was reported by Wang and Chen (2010) that choosing educational computer games
based on preferences does not benefit the students since the choices did not comply with the
students' cognitive process or learning styles [22].

Furthermore, the findings also reveal the importance of providing learning supports and
developing adaptive learning systems to help the students learn in a most beneficial scenario
by taking the cognitive process or learning styles of individual students into consideration.
That is, this study gives an evidence for supporting the development of adaptive learning
systems; in particular, for those studies that employ learning styles as a factor for adapting
learning content, presentation styles and learning paths for individual students.

On the other hand, although this study showed some significant experimental results, the
use of the computer educational games in this study might not be able to represent the
common features of most learning systems; moreover, the implication of this study is
limited owing to the investigation was conducted on only one dimension of a learning style.
In the future, more studies are needed for investigating relevant issues using various
learning systems by taking different learning dimensions into account.
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Abstract: In the past decade, a number of personalized learning systems have been
developed. Prior knowledge has widely been considered in the development of
personalized learning systems. On the other hand, previous research suggested that
cognitive styles have great effects on student learning. To this end, this study
examine how cognitive styles, affect learners’ reactions to a personalized and
non-personalized learning systems based on learners’ prior knowledge. Forty-four
undergraduate and postgraduate students participated in this study. The results show
that Serialists show positive reactions to the personalized learning system while
Holists demonstrate equal reactions to the personalized learning system and the
non-personalized learning system. The implications of these results for the design of
personalized learning systems are discussed.

Keywords: Cognitive Styles, Personalization, Prior Knowledge

1. Introduction

Web-based learning systems provide students with multiple ways so that they can
develop their own learning approaches. This may be the reason why Web-based
learning systems are so popular in educational settings [20]. The reason for such
popularity is that the Web-based learning systems offer many advantages over
traditional classroom-based training. On the other hand, there is great diversity among
learners, who may have heterogeneous backgrounds, in terms of their knowledge,
skills and needs [4]. Moreover, learners who have various backgrounds may prefer to
interact with the Web-based learning systems with different ways [4]. Thus, there is a
pressing need for the development of Web-based learning systems that can support
the preferences of each learner [2]. To address this issue, personalization is widely
used in the field of Web-based learning. Personalization tailors content, structure
and/or presentation to match the preferences of each individual according to his/her
characteristics and needs [25] [14] [16]. However, the delivery of personalization is
complex because the adaptation to each individual requires the understanding of
his/her preferences[1] and prediction of his/her behavior [9]. Therefore, understanding
each learner’s preferences is an essential issue for the delivery of personalization.

As showed in the previous discussion, students have diverse preferences when using
the Web-based learning system. Thus, human factors play an important role in the
development of the Web-based learning systems, ranging from prior knowledge [15]
[19] to cognitive styles [3] [7]. Among various characteristics, prior knowledge is
predominant in personalization, especially for Web-based learning [27]. Empirical
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evidence has suggested that personalizing Web-based learning systems based on
learners’ prior knowledge can improve their learning performance [10] [23] [28].
Such systems are useful because they can deliver tailored services in a way that will
be most appropriate and valuable to the learners [2]. However, they mainly focus on
prior knowledge and ignore the effects of other human factors.

In addition to prior knowledge, cognitive styles also play an essential role in
Web-based learning and affect each individual’s learning preferences and behavior
[5]. Thus, it is not sufficient to provide effective personalization to take into account
prior knowledge. In other words, cognitive styles should also be taken into account in
the delivery of personalization. Within the area of cognitive styles, Witkin’s Field
Dependence [29] has emerged as one of the most widely studied human factors.
Witkin’s Field Dependence has a conceptual link with the other dimension of
cognitive style, i.e., Pask’s Holism/Serialism. Jonassen and Grabowski [17] describe
Holists as preferring to process information in a ‘whole-to-part’ sequence. However,
the different preferences between Field Dependent and Field Independent users can be
divided more clearly and logically than the differences between Holists and Serialists.
In other words, identifying the different preferences of Holists and Serialists is more
complex. To this end, this study investigates Pask’s Holism/Serialism, instead of
Witkin’s Field Dependence.

In summary, the study presented in this paper attempts to investigate personalized
Web-based learning systems from the perspective of multiple human factors. In
harmony with the main stream of personalization, this study develops a personalized
Web-based learning system based on learners’ prior knowledge and then examines
how cognitive styles affect learners’ reactions to this personalized Web-based
learning system. The ultimate aim of this study is to incorporate both prior knowledge
and cognitive styles into the delivery of personalization because these two human
factors are widely applied in the delivery of personalization [22]. Thus, the outcome
of this study can not only be used to improve the development of personalized
Web-based learning systems, but also provide concrete solutions to personalize other
Web-based applications, such as online shopping and search engines. By doing so, the
quality of these applications can be improved.

2. Methodology Design

To effectively achieve the aforementioned aim, an empirical study was conducted.
This section describes the methodology design of the empirical study, including
participants, research instruments, experimental procedures and data analyses.

2.1 Participants

Previous research indicated that there is a need to investigate how to provide
additional support for low-prior knowledge learners [6]. Thus, this study focuses on
low-prior knowledge learners. More specifically, 44 undergraduate and postgraduate
students from some universities in Taiwan participated in our study voluntarily. A
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request was issued to students in lectures, and further by email, making clear the
nature of the studies and their participation. All participants had the basic computer
and Internet skills necessary to use a Web-based learning system but they do not any
understanding of the subject content of the Web-based learning system described in
Section 2.2.1.

2.2 Research Instruments

The research instruments used in this study included (1) two Web-based learning
systems used to teach students “Interaction Design”, (2) Study Preferences
Questionnaire used to measure students’ cognitive styles, (3) task sheet used to
describe practical tasks that students need to do when interacting with the Web-based
learning systems, and (4) post-test used to assess how students have learnt after using
the Web-based learning systems.

2.2.1 Web-based Learning Systems

In this study, two Web-based learning systems are developed. Both of them give an
introduction to Interaction Design and provide two kinds of navigation tools. One is
Keyword Search, which allows learners to locate specific information based on their
particular needs. The other one is Hierarchical Map, which provides a global picture
of the subject content. Nevertheless, these two Web-based learning systems provide
personalization for learners with different levels of prior knowledge. One is for low
prior knowledge learners, i.e., a personalized learning system, while the other is for
high prior knowledge, i.e., a non-personalized learning system.

The design rationale of the two Web-based learning systems is based on a framework
proposed by Chen, Fan and Macredie [6]. Learners with low prior knowledge lack
sufficient understanding of subject content so there is a need to provide them with
simple design and more visual cues. Thus, the personalized learning system provides
a single keyword search so that the learners can make a simple query. Furthermore,
keywords searched are highlighted with yellow color in the display of the results so
that learners can easily identify whether results are relevant. Additionally, there is a
simple tree map (Figure 1), with which learners can construct knowledge step by step.
Conversely, learners with high prior knowledge have a great deal of the understanding
of subject content so they can accept sophisticated design and fewer visual cues.
Therefore, the non-personalized learning system provides multiple keyword search
with Boolean operators. Keywords are not highlighted but there is a complete tree
map (Figure 2), with which learners can jump from one section to the other section
directly.
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Interaction Design
Principle

Figure 1. Hierarchical Map (Personalized learning system).

Interaction Design
Principle

Interaction Design
Principle

Figure 2. Hierarchical map (non-personalized learning system).

2.2.2 Task Sheet

When interacting with the Web-based learning systems, the participants were given a
task sheet, which described the tasks that learners need to perform. To reduce the bias
of this study, there are two different kinds of tasks. One is a factual question while the
other is an essay question. The former focuses on a single concept and there is only
one standard answer for the question. The latter includes multiple concepts so learners
have to realize the relationships of various keywords described in the questions.
Learners need to complete these two kinds of tasks. The starting time and the end time
for each student were recorded.

2.2.3 Post-test

The post-test was designed to assess how much they have learnt from the Web-based
learning systems. The post-test was presented in a computer-based format and
included 20 multiple-choice questions. Each question included three different answers
and an “I don’t know” option but there was only one right answer. The questions
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covered all eight sections of the Web-based learning program from basic concepts to
advanced skills. Students were allotted 20 minutes to take the post-test and were not
allowed to examine the content presented in the system at the same time.

2.2.4 Study Preferences Questionnaire (SPQ)

As suggested by Section 1, further empirical studies are needed to examine the
differences between Holists and Serialists so the study presented in this paper
investigates Holism/Serialism, instead of Field Dependence/Independence. In an
attempt to devise a relatively quick and easy measure of Holist and Serialist biases,
Ford [12] developed the Study Preferences Questionnaire (SPQ), which is an 18-item
inventory for categorizing learners as Holists or Serialists. In this vein, students were
provided with two sets of statements. They were asked to indicate their degree of
agreement with either statement or to indicate no preferences [12]. As the SPQ has
been used in several studies [8] [11] [13] [26], it was chosen for this study, which
identified Holists and Serialists by using criteria suggested by the original producer
[12]: (a) if users agree with over half of the statements related to Holists, they are
identified as Holists; (b) if users agree with over half of the statements related to
Serialists, they are then considered as Serialists, and (c) if users agree with half of the
Holist statements and half of the Serialist Statement, they are then considered as
Intermediate. The reliability of the SPQ is adequate (a = 0.67) [21].

2.3 Experimental Procedures

There were two scenarios in this study. One is a personalized scenario, in which
learners used a Web-based learning system that matched with their prior knowledge.
The other is a non-personalized scenario, in which learners used a Web-based
learning system that did not match with their prior knowledge.

Regardless the personalized scenario or non-personalized scenario, learners need to
complete the tasks when they interact with the Web-based learning systems. After
finishing the tasks, they were required to go into the final step, i.e., the post-test. They
needed to take the post-test to evaluate how much they have learned from the
Web-based learning systems, which is regarded as their learning performance.

2.4 Data Analysis

In this study, seven attributes were analyzed with data mining techniques, including (1)
the total time used for keyword searching, (2) the frequencies of using keyword
searching, (3) the total number of movements made, (4) the total number of repeated
visiting, (5) the total number of visited pages, (6) the number of pages in each
keyword searching, and (7) the number of pages visited each second.

Among various data mining techniques, K-means was used to conduct data analyses
for this study because it was widely used to analyze learners’ on-line learning
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behaviors. In particular, our recent studies [7] found that K-means is a useful tool to
cluster learners’ behavior. However, a major limitation of using the K-means
algorithm is that the number of clusters needs to be predefined. In other words, there
is a need to identify the most suitable number of clusters to perform the K-means
algorithm. Such an issue can be treated as parameter exploration [18], which is used
to decide the suitable value of parameters. The parameter exploration is useful when a
dataset is not large. Thus, the K-means algorithm is suitable for this study because the
dataset was not large. Therefore, the parameter exploration was applied to decide the
parameters of the K-means algorithm in this study.

3. Results and Discussion

3.1 Overview

As indicated in Section 2.4, seven attributes were considered in data analyses. The
data obtained from these seven attributes had been normalized firstly before utilizing
the K-means algorithm because these attributes are not comparable. More specifically,
a big difference exists among the range of these attributes. Subsequently, the clusters
are created with the K-means and they are divided into two groups, i.e., the
personalized scenario and non-personalized scenario, each of which has four clusters.
After carefully examining the details of the clusters in each scenario, we found that
one cluster can be treated as outliers in each scenario because there are few number of
cases. Therefore, only three clusters are used for further investigation in each
scenario.

Furthermore, we found that two attributes show differences among the three clusters
for each scenario, i.e., the number of pages visited for each keyword search
(page/keyword) and the number of pages visited per second (page/task time).
Additionally, we also examine corresponding features of each cluster, including
post-tests scores, task time and cognitive styles.

3.1.1 Personalized Scenario

Three clusters are applied for the investigation of this scenario. Cluster 1 is the major
cluster, which includes almost half of the participants. The trend of each cluster is
described below.

C1 (N=10): The number of pages read with each keyword search (page/keyword) is
higher than the number of pages read per second (page/task time) and they get
the best post-test score (Mean=10.40; Standard Deviation=2.59), regardless the
personalized or non-personalized scenario.

C2 (N=6): The trend of this cluster is similar to Cluster 1 in the personalized
scenario. However, learners get the lowest post-test score (Mean=9.67; Standard
Deviation = 3.61)among the three clusters in the personalized scenario.
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C3 (N=5): The trend of Cluster 3 is similar to Cluster 1 and Cluster 2. However,
learners in Cluster 3 spend the longest task time (Mean=0.31; Standard
Deviation = 0.07) among the three clusters of the personalized scenario.

3.1.2 Non-Personalized Scenario

Like the Personalized Scenario, there are also three clusters considered in the
non-personalized scenario. The trend of each cluster is described below:

C1 (N=5): The number of pages read with each keyword search (page/keyword) is
lower than the number of pages read per second (page/task time) and they get
the best post-test score (Mean=9.60; Standard Deviation = 1.34) among the
three clusters of the non-personalized scenario.

C2 (N=7): The trend of this cluster is similar to Cluster 1 in the non-personalized
scenario. However, the post-test score (Mean==8.57; Standard Deviation = 3.95)
is not only the lowest one in the non-personalized scenario, but also the lowest
score among the six clusters. The majority of females appear in this cluster.

C3 (N=7): The trend of Cluster 3 is similar to Cluster 1 and Cluster 2. However,
learners in this cluster spend the longest task time (Mean=0.50; Standard
Deviation = 0.27), regardless the personalized or non-personalized scenario.

3.2 Learning Performance

This section compares the differences between students’ learning performance in the
personalized scenario and those in the non-personalized scenario. To address such an
issue, the students’ post-test scores and task time were used to evaluate their learning
performance.

Regarding the post-test score, students in the personalized scenario performed better
than those in the non-personalized scenario (Figures 3 to 5). In other words, students
can benefit from the personalized scenario to get high post-test scores whereas they
may obtain low post-test scores in the non-personalized scenario. In this study, the
personalized scenario provides a simple interface while the non-personalized scenario
presents a complex interface. This finding suggests that the simple interface is
suitable for students with low prior knowledge to help them learn an unfamiliar topic,
which in turn, they can obtain high performance. Conversely, the complex interface in
the non-personalized scenario can not only make students obtain low performance in
the post-test, but also let students waste much time in an unsuitable environment.
Regarding task time, the students in the personalized scenario spent less time
completing the tasks than those in the non-personalized scenario (Figure 6). It means
that students in the personalized scenario can not only get a high post-test score, but
also can use an efficient way to complete their tasks. The results echoes those from
the post-test scores, which indicated personalizing instructional material to matches
with learners’ characteristics can help learners not only achieve good performance but
also accomplish their tasks in an efficient way.
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After examining Figure 7 and Figure 8, we found that learners among the three
clusters in the personalized scenario spend similar amount of time completing the
tasks. In other words, there is no big difference among the three clusters. However,
there are big diversities among the three clusters in the non-personalized scenario.
Leaners in Cluster 2 spent the least amount of task time while those in Cluster 3 spent
the most amount of task time, regardless the personalized or non-personalized
scenario. It implies that not all of the learners can overcome the challenges caused by
non-personalization so unpredictable task time exists in the non-personalized
scenario.

3.3 Cognitive Styles

In addition to overall learning performance, we also examined how Holists and
Serialists react differently to the personalized scenario and the non-personalized
scenario.

3.3.1 Serialists

Regarding the personalized scenario, learners in Cluster 2 and Cluster 3 got lower
post-test score. On the other hand, few Serialists appear in these two clusters (Figure
9). Regarding the non-personalized scenario, learners in Cluster 2 and Cluster 3 got
lower post-test score. On the other hand, most Serialists appear in these two clusters
(Figure 10). These results suggest that the non-personalized scenario has negative
effects on Serialists. This is probably because the non-personalized learning system
provides a complex keyword search, which can be used to combine to search different
keywords. This design approach does not support the needs of Serialists, who focus
on only one thing at a time.
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Figure 3. Post-test score (overall).
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Figure 4. Post-test score (personalized scenario).
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Figure 5. Post-test score (non-personalized scenario).
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Figure 6. Task time (overall).
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Figure 7. Task time (personalized scenario).
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Figure 8. Task time (non-personalized scenario).
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Figure 9. The distribution of Serialsts and Holists in personalized scenario.
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Figure 10. The distribution of Serialsts and Holists in non-personalized scenario.

3.3.2 Holists

As showed in Figures 9 and 10, Holists are evenly distributed in the three clusters,
regardless the personalized scenario and the non-personalized scenario. In other
words, the Holists do not show strongly different reactions to the personalized
scenario and the non-personalized scenario. Only a simple keyword search and a
partial hierarchical map are provided in the personalized learning system, where
learners can merely get a local picture, instead of an overall picture. In theory, this
scenario, thus, cannot satisfy the needs of Holists, who would like to get a global view.
However, the aforementioned results suggest that Holists have potential to overcome
difficulties that they meet in the personalized scenario. This is probably because the
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flexibility is included in the personalized learning system. More specifically,
hypertext links are applied to connect other main categories and related categories and
the hierarchical map is clickable. Thus, the Holists can gradually get the global
picture by following the hypertext links or clicking the hierarchical map.

The results presented in Section 3.3.1 and Section 3.3.2 suggest that the personalized
learning system can match with the needs of both Holists and Serialists. Thus,
Web-based learning systems should not only provide a simple keyword search and a
hierarchical map that show a local picture, but also should make best of hypertext
links and clickable hierarchical maps so that the needs of different cognitive styles
can be accommodated.

The abovementioned findings suggest that Serialists and Holists show different
preferences. More specifically, Serialists show positive reactions to the personalized
scenario while Holists demonstrate equal reactions to the personalized scenario and
the non-personalized scenario. Figure 11 proposes a framework, which summarizes
the findings of this study.

Personalized Increase Learning

Serialists [t CCenaro =8 Fcrformance

Post-test

Non-

Holist — personalized | me— Task Time

Scenario Decrease

Figure 11. A framework based on the findings of this study.

4. Conclusions

This study examines learners’ reactions to the personalized scenario and the
non-personalized scenario based on their prior knowledge. In addition, this study also
investigates how Holists and Serialist react differently to these two scenarios. Our
results demonstrated that the non-personalized scenario has negative effects on
Serialists while Holists have potential to overcome difficulties that they meet in the
personalized scenario. In brief, Serialists have relatively strong reactions to the
personalized learning system based on prior knowledge. The findings described in this
paper have shown the importance of understanding the effects of multiple human
factors on personalization and non-personalization.

However, this was only a small-scale study. Further work needs to be undertaken with
a larger sample to provide additional evidence. Another limitation of these studies is
that this study only uses a k-means algorithm to conduct data analyses so further
works can consider other data mining algorithms to discover more hidden
relationships. Moreover, there is a need to consider other human factors in future.
More specifically, this study investigate how cognitive styles affect learners’ reactions
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to a personalized learning system based on learners’ prior knowledge. Further works
can develop personalized learning systems on the basis of gender differences or
cognitive styles and then examine how other human factors affect students’ reactions
to this personalized learning system. In addition, the results of such works could be
integrated with those of this study to build robust user models for the development of
effective personalized learning systems that can accommodate learners’ individual
differences.
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Abstract: Although competition is a powerful element to enhance students’ motivation, but it
still has negative influences on learning. To mitigate possible negative influences, some
competition models have been proposed but they are merely suitable for anonymous and
face-to-face learning contexts. To address such limitations, there is a need to explore other
competition models. To this end, this study proposes the concept of surrogate competition, in
which there is no direct competition between each student. Instead, each student has a
substitute and the competition takes place between each substitute. Based on this rationale, a
My-Pet-My-Arena system is developed and an empirical study was conducted to examine
the effects of the surrogate competition. The results revealed that the My-Pet-My-Arena
system could help students attribute competitive failures to the lack of effort.

Keywords: user-center design, competition, game-based learning
1. Introduction

Over the past decade, digital game-based learning has attracted more and more research
interests. It is motivated by the fact that game elements are utilized to help students achieve
their learning goals and improve their knowledge and skills [10]. Thus, game elements play
an important role in game-based learning. In this vein, some game elements are
investigated, such as control, fantasy, curiosity, challenge [23], imaginary, competition,
uncertainty [21], goal, decision, cooperation, and competition [27]. Among these game
elements, however, competition is seldom taken into account although it is promising and
powerful [9]. A possible explanation is that competition emphasizes on the process of social
comparison, in which students are exposed to numerous comparative information, which, in
turn, influences students’ self-concept [25]. Students might be damaged by negative
influences, such as the lack of confidence [4] or lower self-efficacy [31] especially when
students frequently fail in the competitions.

To mitigate the possible negative influences, previous works has proposed some
mechanisms. One is anonymous competition, which provides a scheme to diminish negative
impacts resulting from a face-to-face competitive context [34]. In anonymous competition,
students’ failure would not be revealed to the public so that the damage on students’
confidence could be reduced. The other is group competition, in which competition is
integrated into cooperative activities in small groups [30]. Since all of members in the group
share the responsibilities for competition results, the possible negative influences are thus
alleviated. Nevertheless, these mechanisms are applied in limited contexts. The anonymous
competition is suitable for an anonymous-based distributed environment, rather than a
face-to-face interactive environment, otherwise the effects of anonymity could not be
activated. The group competition is also restricted to a group-based collaborative learning
context, rather than an individual environment, otherwise the responsibilities could not be
shared by group members.

221



Mohd Ayub A. F. et al. (Eds.) (2011). Workshop Proceedings of the 19th International Conference on Computers in Education. ChiangMai, Thailand:

Asia-Pacific Society for Computers in Education.

To this end, there is a need to develop effective and flexible mechanisms to address
these limitations. Consequently, this study proposes a game-based competitive mechanism,
surrogate competition, in which there is no direct competition between each student. More
specifically, each student has a substitute and the competition takes place between each
substitute. Based on this rationale, this study develops a game-based learning system and
conducts empirical studies to examine whether students could benefit from surrogate
competition. More specifically, the empirical studies seek an answer for the research
question of this study, i.e., “how surrogate affects students’ view to the competition?”.

2. Related work

Competition is regarded as a promising scheme for student learning [12] because
competition could reinforce the goal structure of learning activities, which, in turn, enhances
students’ motivation and academic achievement [16]. However, several researchers also
indicate that the use of competition might bring negative influences [31], such as the lack of
improving scheme [4] and high degree of stress [35].

This is because competition involves a social comparison process, during which
participants are compared with each other [22]. Such acute comparison would affect
students’ motivation, confidence, attitude, and belief in success [25]. Moreover, most of
competitions are a zero-or-sum activity, in which one competitor wins the competition and
the other, meanwhile, loses the competition. It implies that such competition always results
in one competitor’s failure, which might cause some damages to the loser. Once the loser
further attributes his/her failure to the lack of abilities, he/she might feel frustrated or even
helpless in learning [11; 32; 33].

To alleviate these negative influences, several mechanisms are proposed, including
personal improving space, computer-simulated agent, anonymous competition, and group
competition. Their design rationales and relevant studies are listed in Table 1. The first two
mechanisms emphasizes on positive belief while the last two mechanisms are concerned
with negative effects. More specifically, the former makes learners understand that
preparation would result in competition success, either via learning efforts by themselves or
support from simulated agents. Conversely, the latter is to use anonymous or group
protective mechanism to reduce possible negative impacts.

Table 1.Mechanisms to support competitive learning

Mechanisms Design rationales and function descriptions
Personal improving  Offering students chances to prepare themselves before the
space competition takes place can help students easily understand

that preparation is the best way to win the competition [5].
Computer-simulated Computer-simulated agents could scaffold students to improve

agent their learning performance for competition, and even shaping
their positive belief on effort [5].

Anonymous Anonymity could be as a protective mechanism for students

competition who lose because their identity would not be revealed in public
[36].

Group competition Group competition could share the responsibility for failures,
instead of taking the responsibility by an individual [17; 13;
30].

These competitive mechanisms are useful but they are only applied in limited
contexts. For example, the personal improving space and simulated learning companions
seem to be only suitable for individual learning; the anonymous competition and group
competition appear to be suitable merely for anonymity-based and group-based settings. It
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is difficult to apply them for more general learning contexts. A possible explanation
resulting in these limitations lies within the fact that these mechanisms belong to direct
competition: competitors compete against each other by their academic performance
directly. In this vein, surrogate competition is thus proposed in this study based on the
perspective of indirect competition: each student owns a surrogate, and the competition
happens between these surrogates. This is because such surrogate competition offers more
flexibility so that the competition between students can be more relaxed. Due to such
benefits, we incorporate surrogate competition into a learning system and conduct two
empirical studies to investigate whether such an approach is useful to students.

3. Surrogate competition
3.1 Design rationales of surrogate competition

Figure 1 illustrates the differences between direct competition and surrogate competition.
Unlike direct competition, where students use avatars to compete against each other,
surrogate competition allows students to use surrogates on behalf of them to attend the
competition. The main difference between direct competition and surrogate competition lies
within the fact that the former involves the participation of two avatars while the latter is
mediated by two virtual pets. More specifically, the direct competition involves students’
self-image or self-identity to compete against each other. Conversely, the surrogate
competition uses agents without self-image or self-identity to attend the competition,
instead of themselves.

The aforementioned difference suggests that the surrogate competition is able to
change students’ views to competition. This is motivated by the fact that students often
attribute their failures to the lack of abilities in the direct competition. Thus, the belief that
they are “stupid” or “dumb” might be shaped, which, in turn, results in the negative
influences. Nevertheless, the surrogate competition could help students shift their failure
attributes from the lack of abilities to the lack of effort so that the negative influences might
be less damaged.

Due to such benefits, surrogate competition is considered in this study. More
specifically, virtual pets attend competition on behalf of students. Students play as the role
of master so that effort in training virtual pets could be regarded as the most dominating
factor to win in the competition. Therefore, these virtual pets could reflect students’ learning
status. This is achieved by using an Open Learner Model (OLM) where students’ learning
status is collected. The OLM is regarded as a manipulated model, which is accessible by
students themselves so that they could observe, edit, and even negotiate with computers
about their learning status [2; 3]. An additional benefit is that nurturing and caring virtual
pets can facilitate human-computer interaction [ 18] because students play as their masters.
By doing so, students could develop a long-term relationship with virtual pets, which could
sustain their motivation, and further to facilitate interaction with their OLMs [7].
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Figure 1. Concept of surrogate competition compared with direct competition
3.2 My-Pet-My-Arena system
3.2.1 Three design perspectives on computer-human interaction

In addition to providing the benefits of surrogate competition, My-Pet-My-Arena system
also brings several new design perspectives on computer-human interaction. How much
learning effort students made is influential to their achievement [6; 29]. Thus, the first
perspective emphasizes on students’ effort-making belief. More specifically, virtual pets are
used to enhance the computer-human interaction in the My-Pet-My-Arena system so that
students can believe that there is a positive relationship between effort and success.

Subsequently, the second perspective lies within the fact that the My-Pet-My-Arena
offers several “caring” functions for students to care their virtual pets. Such caring
functions, which attach students’ emotion, can sustain a long-term “master-and-pet”
relationship. By doing so, students’ motivation can be maintained, which, in turn, the
computer-human interaction can be enhanced. The third perspective lies within the fact that
virtual pets and OLMs are integrated as an information representation model within the
My-Pet-My-Arena system. Through virtual pets, this model not only could actively remind
students of what they have learned and have not mastered, but also be as a motivator to
encourage students to interact with the My-Pet-My-Arena system.

3.2.2 System development

The My-Pet-My-Arena system consists of four components. The first one is nurturing
component, whose purpose is to develop students’ attachment to the My-Pet. This intention
can be realized by two functions: feeding, and caring. Regarding feeding, the system allows
students to play as a “master”, who is responsible for the My-Pet’s satiated needs. In
particular, the system presents them with a “satiated” attribute, which refers to whether the
My-Pet is satisfied or not. By doing so, students can buy pets’ food to feed the My-Pet.
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Since students are as a giver and their My-Pets act as a receiver, the master-and-pet
relationship would be established.

Regarding caring, the system aims to further enhance students’ sense of being a
“care-giver”, who not only satisfies My-Pets’ satiated needs, but also their healthy status. To
this end, this system provides students with different pets’ products. Students could use
these products to look after their pets. Likewise, when students take good care of their pets,
another “healthy” attribute would be presented. By doing so, students would experience
how to take good care of their My-Pets, in which students’ attachment to their pets can be
enhanced.

The second one is learning component, which is the only part concerning Chinese
idiom learning and My-Pet would offer students learning feedbacks (see Fig. 3). More
specifically, to improve students’ mastery of Chinese idioms, two functions are offered. The
first one is to make students understand their learning progress. This function could be
realized by presenting the mastery level for a specific Chinese idiom so that students know
which topics they have mastered and have not mastered yet. The second one is to encourage
students to improve their learning progress in a joyful way. To this end, this system offers a
“pet-training” game context, in which students’ effort made for improving mastery is
further linked to the My-Pet’s “effort” attribute. Thus, when students improve their mastery
level, the “effort” value would be also promoted. Meanwhile, students can obtain virtual
coins as rewards for buying pets’ food and products. By doing so, students might feel that
they are doing something helpful and meaningful to their My-Pet, instead of boring tasks.

In addition to the two components aforementioned, the My-Pet-My-Arena system
contains the third component, i.e., the competition component. The intention of the
competition component is to shape students’ positive belief in effort-making. To this end, a
pair-wise version of surrogate competition is developed so that the “effort™ attribute could
be regarded as a key factor that determines the competition result [8]. To realize this
function, the rule of the surrogate competition is designed as several rounds, each of which a
My-Pet can get an effort score based on the “effort” value. It implies that the more “effort”
value the My-Pet has, the greater the chance that the My-Pet would win the competition.
The surrogate competition continues by turns until one of the My-Pet which obtains the
highest score wins the competition.

To further enhance students’ sense of being a master, another component is
developed. To this end, an avatar component is added in this version 2. This component is
realized by offering the function of customizable avatars, in which students can choose
virtual characters to adjust their appearances and decorations so that students feel that these
avatars are on behalf of them within the virtual world. By doing so, students can see their
avatars who play as the master to look after and train their My-Pets. Thus, the sense of being
a master can be enhanced.

4. Experiment

Although the results of Experiment One had showed that the My-Pet-My-Arena could
enhance students’ learning achievement, level of effort-making, and motivation, it was
unclear how surrogate affects students’ view to the competition when compared to other
direct competition mechanisms. To address this issue, Experiment Two was conducted to
investigate whether the surrogate competition could bring positive effects as direct
competitions and meanwhile alleviate the negative effects.

4.1 Instrument

4.1.1 Two system versions
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To answer the second sub-research question, how surrogate affects students’ view to the
competition, two systems were used in the experiment. One was My-Pet-My-Arena system,
which is an example of surrogate competition. The other was My-Competition system,
which is an example of direct competition. By comparing these two systems, we can
identify the differences between direct competition and surrogate competition.

More specifically, the My-Pet-My-Arena system is developed to enhance
participants’ impression: they are playing as the role of masters. Although participants with
this version owned their avatars (see Fig. 2a), they used My-Pets to reflect their learning
status in Chinese idiom and dispatch their My-Pets to attend the surrogate competition on
behalf of themselves (see Fig. 2a, 2b, 2c, &2d). Accordingly, they could prepare these
surrogates, and even regard them as buffers of the competition. Due to this fact, the
My-Pet-My-Arena system is classified as an example of surrogate competition.

Regarding the My-Competition system, all participants had avatars, which could be
on behalf of the participants to participate in the competition. More specifically, the avatars
reflect their OLMs in Chinese idiom (see Fig. 3a). Thus, participants could improve the
status of Chinese idiom to strengthen their avatars (see Fig. 3b) so that they can compete
against each other via their avatars (see Fig. 3c and 3d). Although participants also had
My-Pets, these My-Pets could not do anything and just stay there. Thus, the participants still
need to be directly involved in the competition. This is the reason why this system is
categorized as one example of direct competition.
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Figure 2. My-Pet-My-Arena system
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Figure 3. My-Competition system
4.1.2 Attribution questions

As described previously, it is difficult to find a suitable questionnaire for surrogate
competition. Thus, two attribution questions developed by the first author of this paper were
used to measure students’ attribution for the two groups. As shown in Table 2, one question
was used when students win the competition, and the other one was used when students lose
the competition. Each question provided four options and the participants chose the one
matching with their thought.

Table 2. The two attribution questions

The attribution question when winning
I win the competition because (1) I have good luck (2) I spend more effort in
learning Chinese idiom (3) I spend more effort in improving pets (4) I actually have
better learning ability in learning Chinese idiom

The attribution question when losing
I'lose the competition because (1) I have no good luck (2) I do not spend more effort
in learning Chinese idiom (3) I do not spend more effort in improving pets (4) 1
actually have worse learning ability in learning Chinese idiom

4.2 Participants

A between-subject quasi-experiment was used in the experiment and the participants
consisted of two classes in an elementary school. The two classes are randomly assigned to
two groups. Table 3 shows the different interventions and the distribution of participants in
each group.
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Table 3. The setting of the two groups

Intervention Participants Gender
(male: female)
CG My-Competition system 29 19:10
EG My-Pet-My-Arena system 31 17:14

4.3 Procedure

Each group had two 50-minute sessions to use the system over the period of two weeks. At
the beginning of the session, participants were told that they could freely use the system.
This allowed participants to use the system in a natural condition. During each session, each
participant approximately had six to ten times to attend the competition so that each one
could have both winning and losing experience. This could be helpful to increase the
validity of the collected data. During each competition, students were able to freely choose
their opponents so that their choices were based on their preferences. In other words,
students know whose avatars or pets they are competing against. At the end of each
competition, both groups need to answer the attribution questions to express their
attributions.

4.4 Data analysis

The independent variable of the experiment is the different settings of the two systems
whereas the dependent variables of the experiment are participants’ attribution when they
won and lose the competition. To obtain a stable attribution, we calculate the mode (i.e., the
number that appear most frequently) of their attribution as the primary attribution. For
example, if a student’ attributions are “luck”, “luck™, “luck”, “ability”, and “luck”, the mode
is “luck” because it appears four times. Besides, the mode could ignore the extreme or
unstable data caused by participants’ mistaken operation or other reasons.

In addition, participants’ attribution should be stable during such a short period of
time. Thus, when a participant’s mode finally has multiple numbers, the used data analysis
method is described as follows: (1) If the student’s mode contains two numbers, it implies
that the student has a relatively unstable attribution status. Since this is not an extreme case
when compared to others, we still accept this case and count the two numbers, respectively.
(2) If the student’s mode contains three numbers or more, it implies that the student has a
very unstable attribution status because there is a lack of careful consideration. Thus, we
exclude these students from our data analysis. The Chi-squire test, which is suitable to
analyze categorical data, is further conducted to validate whether the result has significant
difference.

4.5 Result and discussion
4.5.1 Students’ attribution when winning

This section presents the results of students wining the competition. Table 4 illustrates the
final results of students’ attribution, which exclude unstable cases described previously.
Regarding CG, the number of students’ attribution to effort made in learning (n=15) was
relatively high than that to luck (n=9), ability (n=5), and effort in training pets (n=2). The
result from a Chi-squire test indicated that this difference was statistically significant ( y >=
12.226, df=3, p<.01). Since the students in CG used the My-Competition system, it meant
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that My-Competition system could facilitate students’ major attribution to effort-making in
improving learning.

One possible interpretation for this result was that the My-Competition system
involved the representation of avatars to enhance their presence and participation. More
specifically, because people tend to regard the behavior of their self-images as themselves
[26], the avatars enhanced students’ feelings of telepresence [28]. In particular, while the
students could clearly observe what they did and what the consequence was, the
cause-and-effect relationship between effort-making and the competitive success was
enhanced, which, in turn, fostered the attribution to their effort in improving learning. To
our surprise, two students in CG attributed their success to effort in training pets. Although
students owned My-Pet in the My-Competition system, the My-Pet could not do anything
and stay there. Thus, such a choice, which is a very small portion (n=2), might be due to the
attraction of pet animation or unserious consideration. To this end, there is a need to verify
this issue with further works.

Table 4. Students’ attribution between two groups when winning

Luck Effort Ability
Improving learning Training pet

CG 9 (29%) 15 (48%) 2 (7%) 5 (16%)

EG 5 (14%) 11 (29%) 16 (43%) 5 (14%)

Regarding EG, the number of students’ attribution to effort made in training pets
(n=16) was relatively high than that to effort in improving themselves (n=11), luck (n=5),
and ability (n=5). This difference was statistically significant ( y =9.162, df=3, p<.05).
Since the students in EG wused the My-Pet-My-Arena system, it implied that
My-Pet-My-Arena could facilitate students’ major attribution to effort-making, instead of
other causes (i.e., luck and ability). One possible interpretation for this result was that the
My-Pet-My-Arena system enabled students to play as the role of pet-master, which further
enhanced students’ sense of being as well as the responsibility of taking care of the pets.
This is the reason why they chose this attribution. In addition, some students might be aware
of the fact that spending efforts in training pets can actually improve their learning status.
This might be the reason why some of students attributed their success to the effort made in
improving learning.

Furthermore, when comparing the students’ attribution between CG and EG, it
could be found that the major attributions in CG were effort in improving learning (48%)
and luck (29%), whereas the major attributions in EG were effort in training pets (43%) and
effort in improving learning (29%). A Chi-squire test further indicated that this difference
was statistically significant ( y >=12.213, df=3, p<.01). Such a difference implied that the
students who used the My-Pet-My-Arena system tended to attribute their competitive
success to their effort (72%=43%+29%, in improving learning and in training pets).
Conversely, the attribution of the students using the My-Competition system focused on
effort (48%, in improving learning) and luck (29%). In other words, My-Pet-My-Arena
system could ensure that most of students attributed their competitive success to effort.

A possible reason was that the difference resulted from the different system
instruments: My-Competition system only used the avatars whereas the My-Pet-My-Arena
system used both the avatars and virtual pets. Previous studies had indicated that the use of
avatars could be helpful to self-disclosure [15] because avatars can facilitate the linkage
between users and onscreen characters, which, in turn, increased the sense of participation
[20]. Nevertheless, the difference between these two systems lie within the fact that
My-Pet-My-Arena system also used virtual pets to promote their identity of playing as the
role of master, which further motivated students to do something for their pets.
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Consequently, the My-Pet-My-Arena system had more influences on students’ positive
attribution to effort than My-Competition system.

4.5.2 Students’ attribution when losing

The results of students losing the competition are illustrated in Table 5, which excludes
unstable cases. Regarding CG, the number of students’ attribution to effort made in
improving learning (n=18) was relatively higher than that to luck (n=8), ability (n=4), and
effort in training pets (n=4). A Chi-squire test further showed that this difference was
statistically significant ( y =15.412, df=3, p<.01). Since the students in CG used the
My-Competition system, it meant that most of students who used the My-Competition
system majorly attributed their competitive failure to their effort made in improving
learning. This result was similar to that in students’ success attribution. One possible
explanation was that the My-Competition system enabled the embodied avatars to stand for
students’ presence and participation. In particular, students could clearly observe what they
did and what the consequence was, which further reinforced the positive relationship
between the effort and competitive outcomes (i.e., whatever they won or failed in the
competition). Thus, students tended to attribute the competitive failures to their effort in
improving learning. Beyond our expectation, four students in CG attributed their failures to
effort in training pets, which should not appear in the My-Competition system because the
My-Pet could not do anything and just stay there. Such a choice from a very small portion of
students might be due to the attraction of pet animation or unserious consideration, which
needs to further verify in further works.

Table 5. Students’ attribution between two groups when losing

Luck Effort Ability
Improving learning  Training pet

CG 8 (23%) 18 (53%) 4 (12%) 4 (12%)

EG 9 (23%) 10 (26%) 17 (43%) 3 (8%)

Regarding EG, the number of students’ attribution to effort made in training pets
(n=17) was relatively higher than that to effort in improving themselves (n=10), luck (n=9),
and ability (n=3). This difference was statistically significant ( y >=10.128, df=3, p<.05).
Since the students in EG used the My-Pet-My-Arena system, these results implied that the
My-Pet-My-Arena system could foster students’ major attribution to effort-making (both in
training pets and in improving themselves), instead of other causes (i.e., luck or ability). The
result was also similar to that in students’ success attribution. One possible reason was that
the students’ identity within the My-Pet-My-Arena can be enhanced so as to be a good
master and be more responsible for their pets. Thus, they tended to attribute their
competitive failures to effort made in training pets. In addition, some students might be
aware that the purpose of training pets is actually to improve their learning status. This
might be why some of students attributed their failures to the effort made in improving
learning.

Moreover, when further comparing the students’ attribution between CG and EG, it
could be found that the major attributions in CG were effort in improving learning (53%)
and luck (23%), whereas the major attributions in EG were effort in training pets (43%) and
efforts in improving learning (26%). A Chi-squire test indicated that this difference was
statistically significant ( y 2=10.241, df=3, p<.05). It implied that the students with the
My-Pet-My-Arena system tended to attribute their competitive failure to their effort
(69%=43%+26%, in improving learning and in training pets). By contrast, students using
the My-Competition system emphasized on the attribution to effort (53%, in improving
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learning) and luck (23%). In other words, My-Pet-My-Arena system allowed most of
students to attribute their competitive failure to effort, instead of other factors.

A possible interpretation was that the difference in students’ attribution resulted
from the different system instruments (i.e., My-Competition and My-Pet-My-Arena). More
specifically, although the two systems involved the use of avatars, My-Pet-My-Arena
system used virtual pets to promote their identity of playing as the role of master, which
further reminded students of being responsible. Previous studies have found that pets play a
significant role in children’s lives [19], and it is children’s instinct to approach these pets,
taking good care of them [24]. This might be the reason why the existence of the pets in EG
could facilitate students’ failure attribution to effort in training pets, instead of another
uncertain factor, i.¢., luck attribution in CG.

5. Conclusion

With respect to the second sub-research question—how surrogate affects students’ views to
the competition?, Experiment Two was conducted to compare the differences between
My-Pet-My-Arena and a direct competition system. The results revealed that the
My-Pet-My-Arena system could facilitate most of students to attribute their competitive
outcomes to the effort that they put, rather than other factors, no matter when they win or
lose in the competition. However, due to the limitations of this study, further studies are
required. In particular, although this study showed positive effects of surrogate competition
on students, it was merely a short-term study. There is a need to examine the long-term
effects of surrogate competition in the future.
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Preface

Open technology and open standards play key roles in today’s growth of ICT-based
education. Open technology and open standards are not just technical components but
provide an open infrastructure to share open knowledge to evolve technology
enhanced education. This workshop is the successor of the ICCE 2010 workshop
with the same topics and will provide an opportunity to share information on the
cutting edge activities such as R&D towards open technology and standards, open
systems implementation based on the open standards, application and practice of open
knowledge sharing on open technology-based platforms, open knowledge exchange
between e-learning systems and neighboring fields such as e-Books, games, digital
libraries, knowledge management, human resource development, and informal
learning based on the open technology and standards. It is our great pleasure to be
able to organize this workshop with the distinguished papers under the above
mentioned scope. We hope this meaningful event will be an opportunity to deepen the
understanding of this cutting edge field and encourage further research activity in the

future.

Organizers

Kiyoshi Nakabayashi, Chiba Institute of Technology, Japan
Yusuke Hayashi, Nagoya University, Japan

Jon Mason, InterCog Pty Ltd, Australia
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Usability Evaluation on an Affective Mobile
Platform Based on Social Computing

Chen-Syan LYU*, Meng-Shian OU,
Jua-Jun ZHUNG & Hao-Chiang Koong LIN
Department of Information and Learning Technology,
National University of Tainan, Taiwan
*arlumil005@hotmail.com

Abstract: In recent years, people's impression of web2.0 has been changed by many social
networking rising abruptly, especially Facebook. It has become the most popular site for
most of the Internet users. Facebook's CEO, Mark Zuckerberg, has also announced that
there are over five-hundred million members visit Fcebook for a day. It means many people
use Facebook to socialize with their friends. With Facebook's graffiti wall, you can post
news, photos, or favorite links. By pressing the "like" or replying message on your graffiti
wall , you can easily know there are many of your friends concerned about you.

But only through the content which was published on the graffiti wall is difficult to find out
users' emotions. So, if we can build an affective social computing platform on Facebook,
analyzing and evaluating the contents what user posted on their graffiti wall, sending the
relevant emotion result let user's friends know, it may help them understand what is user’s
emotion easily ,and this may help your friends know what is your situation recently that they
can have some corresponding to you, and this behavior is what we want to see. We hope to
use this platform to help improving you and your friends’ friendship. This study is focus on
three major as following: (1)Using Internet to have Community and interaction .(2) How to
build a platform combining affective computing on Facebook(identify symbols including
text and voice), then let users decide whether update their emotion status on Facebook’s
graffiti wall or not.(3) Setting up our platform on mobile device. Such as: Android -
iPhone...ctc. We used Android smart phone in this project.

Keywords: Mobile Device, Social Network, Affective Computing, Facebook, Android

Introduction

Due to the Internet boom, people who use computer are growing to a enormous number .
Many people will use computer no matter how old they are; And using time is also being
longer and longer. For those results, many different communities had been built on Internet.
Those communities which were built on Internet have a new name, ”Social Network”.

Facebook, which is the leader of social networks in recent years. According to
checkFacebook.com (Facebook’s official website) shows that, Facebook had already have
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624,682,160 users, and is continuously growing. The data said that: Taiwan's Facebook
users have more than ten million people. What a enormous number!

You might have a question for Facebook, how did Facebook get so many users? Here is the
reason :Facebook has a function called “user’s emotional state”, this one is really attract
teenagers; You can make friends on Facebook or comment a post by “like”. If your friends
change their emotional state from “In a relationship” into “single”, there must have a lot of
curious friends to ask “What’s going on” or something else. But sometimes ,they are already
heart-break, and don’t want to be bothered cause they are in a blue. So, we think Facebook
might need an affective computing platform which can let users talk about themselves then
make analysis. When user’s emotion state come out, sharing on the graffiti wall .This may
help people understand each other more clearly.

1. Typographical Style and Layout
1.1 Web2.0 and community computing

Facebook can be regarded as the representation of Web2.0 and social computing .Web2.0
and social computing have many definitions; Macaskill and Owen had a definition :"To
allow users to have access rights to get, provide, description, tags, comments and labels with
a variety of Internet web media formats such as text, video, music, photos, graphics on the
website platform".

1.2 Affective computing

Affective Computing has four dimensions: (1) Perception: the system in terms of a
mechanism for emotional input. (2) Modeling: to establish the classification of emotional
relationship with the relevant variables. (3) Expression: emotional output mechanism. (4)
Communication: to describe the emotion through language, to facilitate the transmission of
emotions (Li Yan Tsai, 2004; Vesterinen, 2001; Hosts Red, 2007).

Picard (2000) mentioned on the Emotional Intelligence and noted that affective computing
can be divided into four levels, they are: (1) Identification of emotions (2) The expression of
emotions (3) With emotion (4) Emotional Intelligence.

1.3 Android

Android is created by Google, many technology and mobile phone companies .They
gathered a team called “Open Handset Alliance”, and it’s totally free and open source, this
reduces the costs of research a new mobile device. Android mobile device is designed on the
basis of Java programming language, and use Linux Kernel as core; It provide a lot of
convenient API and works on Dalvik (the machine use to test Android system). In this
framework, developers can minimize the coupling degree between programs and hardware
that they can concentrate on developing Android program .
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2. Research Methods

This research used affective computing algorithm, PHP, MySQL, Android mobile device
and Flash AS3 , to build a platform that can recognize emotion with user’s text or vocal
level. We built a platform by Flash AS3,turning it into an Android App to catch information
from user’s inputs. After our database get user’s information, it’ll return the recognize
results for users. The database used Facebook API to communicate with Facebook.

Word recognition, using the method as follows: (1) Ontology and natural language
processing technology base on the Symbolic Al mode.(2) Computational Intelligence model
which is Combined with SVM, KNN and other classifiers, emotional dictionary, language
structure. Vocal level recognition part are: (1) Using sensors to capture emotional speech
signal, then use the endpoint detection method to cut out the useful passages to exclude
unnecessary data.(2) Calculating sound pitch and energy from the data to define different
emotional features. Finally, to determine the emotion state with hybrid model of
decision-making through voting algorithm to send the recognition results.

2.1 Emotion recognition database

User’s Android phone or Facebook will be linked to the emotional identification database to

define. The function of this emotion recognition database are as follows:

(1) Connecting and setting with user’s Android phone.

(2) Capturing user’s text from the platform and use text to do emotional recognition.

(3) Capturing user’s voice then transmitted from Android phone to the database and doing
voice emotion recognition

(4) The emotion recognition results will automatically publish on user’s graffiti wall.

2.2 Facebook API

Facebook provide some API and related development kit for developers ;That can be used in
Facebook's website, mobile application and so on. In this research we used Graph API and
PHP for development, JSON for Graph API to pass user’s data, PHP SDK will assist in
communication between PHP and Graph API (such as login, pass the user ID, etc).

The main functions of this API are as follows:

(1) To obtain the permission to post the recognition on user’s graffiti wall.

(2) Automatically obtain the user’s information from Facebook.

(3) Automatically post user's results on the graffiti wall.

2.3 Symbolic AI mode: Ontology and natural language processing technology as the
foundation
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In the relationship between the intensity of the two concept ;If one concept is set to emotions
of joy, anger, sorrow, hate, surprise or other emotions, then it can get a concept node relative
to the distance between different emotions, then it can be regarded as a concept for
associated intensity with different emotion. Therefore, we can define every keyword
(concept) by the emotional intensity.

If we only discuss the keywords of a sentence, make inferences, then calculate, it can be
regarded as the emotional content of this sentence.
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Figure I: Ontology-based & NLP system architecture ~ Figure II: Emotion Ontology

2.4 KNN

KNN (K-th Nearest Neighbor) is based on Statistical Learning Theory. It developed a kind
of unsupervised machine learning system. After analyzing text ,the information with those
characteristic values will help KNN training and improving recognition accuracy.

2.5 Hybrid voting algorithm for decision-making model

We use Nguyen’s study to decide the emotion, it contains three types (Nguyen, 2005): (1)
Minimum Misclassification Method (2) Maximum Accuracy Method (3) Dominant Class
Method.

2.6 System usability scale(SUS)

SUS was created by Digital Equipments Co Ltd. in 1986; It’s purpose is to help companies
to know their product’s usability and it’s easy to get the information which you need. We
used SUS to figure out 