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Abstract

Cultivating the capacity to create and reflect has been a
prominent feature of professional training in numerous
disciplines. Through teaching strategies, creativity and
reflection abilities can be enhanced. In this article, we
report the findings of a new multimethod approach
(including narrative essay writing, high-level prompts,
and online collaborative learning strategies) that provides
a learning environment to influence students’ creativity
and reflection. Graduate students in an online course of a
national university in southern Taiwan served as
participants. Through the multimethod approach, we
analyzed and discussed students’ reflection, creativity,
and academic emotions after learning. The results
revealed that students’ reflective and creative abilities
were enhanced, and the students held positive emotions
toward the multimethod approach. This approach may aid
teachers in the design of learning activities and guide
online collaborative learning activities.

Keywords: Online collaborative learning, Creativity,
Academic emotions

1 ntroduction

Creative and reflective abilities are fundamental
skills that students should have for future life [1-2].
Through teaching strategies, these abilities can be
inculcated [3-4]. However, because of the pressure of
entrance examinations, schools in Taiwan usually
adopt a curriculum of knowledge memorization, and
most teachers use traditional lecturing methods as their
major teaching strategy [5]. Hence, stimulating
creative or reflective abilities in students in Taiwan is
irrelevant [6]. To enable students to adapt to the fast-
changing world after graduation, many higher
education institutions are actively developing strategies
for teaching reflective abilities and creativity [4, 7].
Therefore, in this study, a new multimethod approach
(with narrative essay writing, high-level prompts, and

online collaborative learning strategies) was developed
and used for improving students’ creative and
reflective abilities. Numerous studies have explored the
benefits of using multimethod approaches in computer-
supported collaborative learning research [8-9].

An increasing number of higher education
instructors are considering the possibility of using
online learning methods as an instructional strategy
[10-11] because web-based technology has created
various new learning environments [11-12]. Furthermore,
online collaborative learning environments can
enhance writing skills, critical thinking skills, and
knowledge construction and reduce anxiety [13].
Numerous teaching strategies can be applied in online
collaborative learning to foster a student’s reflective
and creative abilities and academic emotions. Thus,
online collaborative learning formed part of our
multimethod approach.

To foster students’ creativity, a narrative essay
writing strategy was applied. Creativity means using
cognitive, imaginative, and evaluative functions to
discover facts, problems, concepts, and acceptable
solutions [14]; thus, writing is an effective strategy for
facilitating creativity [15-17]. A common measure of
creativity in narrative essay writing is writers’
schemata, which include creativity, —memories,
imagination, experiences in relation to themes, and
feelings [18-19].

According to Kolb [20], reflection is a process that
involves initial perception, reinterpreting existing
experiences, and interpreting raw experiences.
Graesser and Person [21] observed that learners who
were asked suitable questions achieved satisfactory
learning performance. Redfield and Rousseau [22] and
Chen, Wei, Wu, and Uden [23] have revealed that
high-level question prompts assisted learners to
achieve improved learning performance, because to
answer comprehension questions, learners must
redefine or elaborate on the details of the questions,
which cannot be found in the learning materials.

Positive and negative emotions influence learning,
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and academic emotions are highly relevant to the

learning process and its effectiveness [24-26]. Um et al.

[24] and Kort et al. [26] have explored whether positive
emotions further enhance learning effectiveness through
self-motivation and satisfaction and whether online
collaborative learning environments reduce anxiety
[13].

Most related studies have focused on topics such as
learning effectiveness, collaborative ability, and
communication skills [27-28], and a few have
addressed how online collaborative learning evokes
students’ creative and reflective abilities and investigated
the correlation between academic emotions and the
fostering of these abilities. Therefore, in this study, a
multimethod approach, including narrative essay
writing, high-level prompts, and online collaborative
learning strategies, was used to foster reflection,
creativity, and positive academic emotions in higher
education students. We subsequently investigated the
effect of the multimethod approach on the students
after learning.

The study addressed the following questions:

+ creativity enhanced by the multimethod approach
(including narrative essay writing, high-level
prompts, and online collaborative learning
strategies)?

« What is the effect of the multimethod approach on
reflection level?

+ What is the effect of the multimethod approach on
academic emotions?

2 Literature Review

2.1 Online Collaborative Learning

Several teaching tools used in computer-supported
collaborative learning have been proven to enhance
creativity and problem-solving ability in addition to
having a positive influence on the learning process and
skills development [29-31]. Online collaborative
learning is a commonly used strategy in Taiwan for
increasing group interactions because it is a well-
developed teaching method in higher education, and
online learning activities are effective at enhancing the
reflective ability of learners [32-33]. Online
collaborative learning has many advantages, such as
improving students’ communication and enhancing
comprehension and team-learning motivation [34]. In
collaborative teaching, meaningful learning in a social
context should be developed so that students can
introduce personal characteristics and responsibilities
into it. Lin and Griffith [13] suggested that online
collaborative  learning environments have the
advantages of evoking cognitive, sociocultural, and
psychological skills and can enhance writing skills,
critical thinking skills, and knowledge construction.
Additionally, these learning environments can increase

participation, interaction, and motivation, as well as
reduce anxiety. During knowledge construction,
interaction and participation result in the learner
conveying personal ideas and perspectives [35].

2.2 Emotions and Learning

Emotions have a substantial influence on cognitive
processes such as perception, attention, learning,
memory, and problem-solving ability [36]. Academic
emotion is the term used for the reactions triggered in a
learning process [37]. It is well established that
positive and negative emotions influence learning.
Some studies have explored whether positive emotions
further enhance learning effectiveness through self-
motivation and satisfaction [24, 26, 38-39]. Some
studies have reinforced that positive emotions promote
creative problem-solving skills [40]. Mao and Li [25]
used three emotion recognition methods to analyze
students’ academic emotion, and they provided
feedback on the most suitable method to improve
learning effectiveness based on the user’s current state
of learning.

Kort et al. [26] reported a correlation between
learning and emotion, and they observed that different
emotional states can lead to different learning
outcomes. Therefore, learning during optimal
emotional states might lead to superior learning
effectiveness in students. Pekrun et al. [37] explored
positive emotions (e.g., Enjoyment, Anticipatory joy,
Hope, Joy about success, Satisfaction, Pride, Relief,
Gratitude, Empathy, Admiration, and Sympathy, and
love) and negative emotions (e.g., Hopelessness,
Anxiety, Sadness, Disappointment, Shame and guilt,
Anger, Jealousy and envy, Contempt, and antipathy
and hate) that influence learning outcomes. Kort et al.
[26] stratified the emotions affecting learning into five
sets of negative and positive emotions: Anxiety-
Confidence, Boredom-Fascination, Frustration-Euphoria,
Dispirited-Encouraged, and Terror-Enchantment.

Because quantifying the data of participants’ academic
emotions is difficult, the semantic differential technique
was used in this study to explore students’ emotions.
The semantic differential technique, developed by
Osgood et al. in 1957 [41], is an attitude-measuring
method used for measuring the word meaning or
concept of participants. In this technique, participants
select the appropriate position of some sets of polar
adjectives, nouns, or verbs on the designed scale. It is
commonly used in sociology, social psychology, and
psychological research to understand the attitudes and
perspectives of individuals concerning the surrounding
environment or research targets. In the last step of the
semantic differential technique, the scale is converted
into values based on a rubric, revealing the overall
attitude intensity of the participant. The semantic
differential technique is based on synesthesia theory or
the sensory experience. Occasionally, when sensory
organs receive stimuli, people experience specific
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sensations; for example, someone might have different
feelings toward “cold” and “warm” colors (e.g., blue
and red, respectively).

The semantic differential method has been used in
numerous research fields. For example, Sagara et al.
[42] used itto explore the semantic structure of the
Japanese and English languages. They selected 88
adjective pairs and 150 concept words for participants
to rate semantically. The following four interpretable
factors were extracted from the results: Moral
Correctness, Magnitude, Sensory Pleasure, and
Dynamism. The differences in the semantic structures
of Japanese and English were represented by these four
factors.

Inoue and Kobayashi [43] explored 68 groups of
self-concepts and personality classifications of children
from a database of 233 papers and articles using the
semantic differential method. Hsu et al. [44], also using
this method, examined the telephonic conversation
patterns of samples by using a group of 14 related
words. They revealed that words such as creative,
mature, and exquisite matched the preferences of the
subjects.

In a study by Osgood et al. [41], participants were
asked to evaluate 50 pairs of semantically related
words for a concept by using a fixed evaluation scale.
Through these meaning-dependent vocabularies, the
concept’s significance for the subject was measured.
The analyzed results were presented quantitatively and
corresponded to the strength of the individual feeling
or concept differences of the research target. In
addition, this method can also be used by non-English-
speaking people [41, 45].

2.3 Reflection in Learning

Reflection is essential in learning processes and
promotes learning performance [46-47]. Therefore,
numerous higher education institutions are actively
promoting students’ reflective ability to help them cope
with the fast-changing world [23].

Dewey [48] argued that reflection is caused and
stimulated by the psychological status of a person; this
type of status initiates the internal problem-solving
process. When people encounter a confusing or
problematic situation that cannot be effectively solved
using previous experiences and solutions, they search,
explore, analyze, and experiment with many possible
actions to solve the problem until a solution is
identified. This is why Dewey defined the concept of
reflection as mental processing or a person’s internal
problem-solving  ability.  According to some
researchers, reflection is a meta-cognitive ability, and it
can be acquired through appropriate learning and
training [49]. According to Boud et al. [50], the
process of reflection should be understood in relation
to the experiences reflected upon and the resulting
outcomes. Furthermore, the reflection process has three
stages and the outcomes are intangible. Nevertheless, it

has been suggested that the changes observed in
learners’ cognitive framework influence their behavior
in the long term. According to Kolb [20], reflection is a
process involving initial perception, reinterpretation of
existing experiences, and interpretation of the raw
experience.

Graesser and Person [21] reported that learners who
are asked suitable questions achieve satisfactory
learning performance. Redfield and Rousseau [22] and
Chen, Wei, Wu, and Uden [23] have revealed that
high-level question prompts assisted learners to
achieve improved learning performance. In addition,
many researchers have suggested that collaborative
learning has positive effects on learning attitude and
performance [50-51].

In this study, high-level prompts were
comprehension or integration questions based on the
research results of Chen et al. [23]. To answer the
comprehension questions, learners were required to
redefine or elaborate on the question details, which
cannot be found in the learning materials. For example,
“Please use your own words to describe why A is
important?” To answer the integration questions,
learners were required to connect two or three concepts
to elaborate, infer, and solve the problem. For example,
“Explain the differences between A and B.” Because
the high-level prompts stimulated learners’ internal
motivation to find a workable solution, the approach
fits the definition of reflection by Dewey [48].

2.4 Creativity in Learning

Numerous definitions of creativity exist. Dewey [52]
defined creativity as the psychological process of
problem-solving; therefore, creativity is interpreted as
a problem-solving ability. According to Torrance [53],
creation relates to the formation of a new hypothesis or
making adjustments to a problem to solve it, and this
ability to solve problems involves using creativity.
Parnes [14] argued that creativity is using cognitive,
imaginative, and evaluative functions to discover facts,
problems, concepts, and acceptable solutions.
Creativity is the ability to solve problems that an
individual has not previously learned to solve [54]. Yu
[18] indicated that narrative essay writing includes
writers’ schemata, including creativity, memories,
imagination, experiences in relation to themes, and
feelings.

Creativity can be evoked through teaching strategies
[3], and several studies have indicated that
collaborative learning is a useful strategy for fostering
students’ creativity [27-28]. Thus, in this study, we
taught narrative essay writing according to the study of
Harris [19], which included learning, sharing opinions,
holding discussions, and presenting results as the
learning scaffold. At the end of the group narrative
essay assignment, students were inspired by the
learning scaffold method of interaction.
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3 Materials and Methods

3.1 Participants

The course investigated in this study is an course at
a national university in Taiwan focusing on the basics
of affective computing,. Participants, 37 graduate
students (22-45 years old) majoring in E-learning
Technology and Teaching (including in-service
students), were divided into 9 groups: 8 groups of 4
people and 1 group of 5.

3.2 Experimental Design

This study was designed mainly through the inquiry-
based learning tool 1Know, which is a learning
management system for online collaborative learning.
According to the results of Ferris and Hedgcock [55],
participants were randomly divided into groups for the
experiment. Before the online discussion, all students
had to study the teaching material (usually videos) in
their spare time. In the beginning, all members of a
particular group shared and explained a personal
assignment in turn. Finally, after the online
collaborative learning process, the teams integrated
their opinions and submitted a group assignment. This
study was conducted by only one teacher withmore
than 20 years of teaching experience and 8 years of
online teaching experience.

The experimental activities included teaching,
completing high-level prompt assignments (including
individual and group assignments), and online
collaborative learning (sharing and discussing of
individual assignments and completing group
assignments for each task).

At the beginning of the 6-week experiment, the
instructor provided students with clearly defined
learning goals and rubrics for the online discussion.
The learning materials and methods were designed by
the researchers in consultation with experts or teachers

of e-learning. Each week, a different topic was covered.

The instructor provided all students with specific
discussion tasks and the expected outcomes before the
learning activities started. On the basis of the
discussion tasks and learning materials, students
performed the online collaborative learning activity.
The experiment involved 12 tasks (including individual
and group assignments), each with different learning
topics. In the process of performing experimental
activities, students were inspired and urged to discuss
topics in a deeper manner.

3.3 Analysis Instrument

The data for analysis included a questionnaire with
three aspects (creativity, reflection, and academic
emotions), the assignment scores of the student, and
group discussion content. A total of 32 questionnaires
were returned, and 25 were valid.

A questionnaire derived from validated scales in
related studies was used to explore the improvement in
students’ academic emotions and reflective and
creative abilities achieved through taking the online
collaborative learning course. All measures used a 4-
point Likert-type scale, ranging from 1 (strongly
disagree) to 4 (strongly agree). The Chinese version of
the questionnaire was revised and translated by the
researchers and approved by three experts or teachers.

The questionnaire measuring the reflection aspect
was a modified version of that developed by Lin, Liu,
and Yuan [56] and Liu [57]. Seven items measured this
factor (e.g., “Reading peers’ assignments can help me
develop new ideas,” and “Through the process of
online collaborative learning, I have a deeper
understanding of the topics discussed.”). The internal
consistency coefficient (Cronbach’s o) was 0.910.

The Kaufman Domains of Creativity Scale (K-
DOCS) [16] was used to measure students’ creativity.
It comprises five dimensions: Everyday, Scholarly,
Performance, Science, and the Arts. In total 50 items
measured creativity. Examples of the five factors
included are as follows: “Finding something fun to do
when I have no money,” “Researching a topic using
many types of sources that may not be readily
apparent,” “Learning how to play a musical
instrument,” “Constructing something out of metal,
stone, or similar material,” and “Taking a well-
composed photograph using an interesting angle or
approach.” Cronbach’s o was 0.874.

A semantic differential scale, including six pairs of
words with opposite semantic meanings, was used to
analyze students’ academic emotions. Among the six
sets (12 words) of polar learning—emotional words
concerning online collaborative learning, nine words
were selected from the studies by Pekrun et al. [37] and
Kort et al. [26], and three words were provided by the
researchers. These words were approved and examined
by three e-learning or education experts. The six sets of
polar vocabularies included the following: Anxiety-
Relief, Boredom-Enjoyment, Sorrow-Joy, Antipathy-
Anticipatory Joy, Hopelessness-Pride, and Staying
Aloof-Empathy. As an index to determine participants’
personal feelings, all six pairs were scored 1-4 (Table
1). A mean score below 2 points indicated that the
student’ feelings tended toward the right side (negative
emotions), and a mean above 2 implied that students’
feelings tended toward the left side (positive emotions).
Cronbach’s a was 0.931.

Table 1. Emotion sets related to learning in this study

S T g e
Set 1 Relief 4 3 2 4 Anxiety
Set 2 Enjoyment 4 3 2 4 Boredom
Set 3 Joy 4 3 2 4 Sorrow
Set4 Anticipatoryjoy 4 3 2 4 Antipathy
Set 5 Pride 4 3 2 4 Hopelessness
Set 6 Empathy 4 3 2 4 Stay aloof
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3.4 Learning Management System

1Know, a learning management system, was used as
a tool for online collaborative learning in this study.
Figure 1, Figure 2, and Figure 3 present screenshots of
the online collaborative learning material, discussion
process, and discussion group lists, respectively.
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Figure 1. Screenshot of the online collaborative
learning material
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Figure 2. Screenshot of the online collaborative
discussion process
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Figure 3. Screenshot of the online collaborative
discussion group lists

4 Results and Discussion

4.1 Multimethod Approach: Findings for
Creativity

Table 2 lists the t test results for the students’ five
dimensions of K-DOCS before and after the
multimethod approach. The t test results of the four
factors (Everyday, Scholarly, Performance, and
Science) revealed significant differences (p < 0.05)
between the learners’ creativity before and after
performing the learning activity. A positive association
was observed between creativity and learning score of
high-level prompts from narrative writing, which
represented students’ creativity (Table 2). A paired-
sample t test was conducted to compare participants’
creativity in high-level prompts from narrative writing.

Table 2. T test results for the five dimensions of
creativity

Dinensions of K-DOCS N  Mean DS t
Pre-experiment everyday 25 395 0.60 2 69%*
Post-experiment everyday 25 340 0.66 '
Pre-experiment scholarly 25 3.65 0.79 3.6%
Post-experiment scholarly 25 295 0.43 '
Pre-experiment of performance 25  2.93 1.16 3.19%*
Post-experiment performance 25  2.12 0.63 '
Pre-experiment science 25 232 0.92 9 D5k
Post-experiment science 25 280 0.75 '
Pre-experiment artistic 25 340 1.08 114
Post-experiment artistic 25 3.08 0.80 '

*p < 0.5. %*p < 0.1, ***p < 0.001.

In the online learning environment, students could
learn and construct knowledge. Furthermore, students
were engaged in an eventful learning process that
stimulated reflection through interaction [58-59].
Studies have found that interaction and wide
participation are effective for knowledge building and
enhanced learning quality [60, 35]. Lau, Ng, and Lee
[61] obtained similar results. They indicated that
providing appropriate creativity training through the
instructional design can impel and foster students’
creativity. The results in Table 3 also indicate that the
multimethod approach of online collaboration, high-
level prompts, and narrative essay writing provided a
meaningful context for absorbing new information.
Students’ personal experiences of interaction on the
collaborative learning platform helped improve their
critical thinking and problem-solving skills [6].

4.2 Multimethod Approach-based Findings
for Reflection

Results of the analysis of learners’ reflection are
presented in Table 3. The mean was 3.31 (1 = strongly
disagree; 4 = strongly agree), with a standard deviation
of 0.58. According to the analysis of reflection, most
students had a positive attitude toward the multimethod
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approach. As indicated in Table 3, most students
agreed with the statements “Collaborative learning led

my understanding of learning concepts” and “Reading
peers’ assignments encouraged me to develop new

to introspection among students; therefore, I enhanced ideas” (mean > 3.52).

Table 3. Means and standard deviations for the reflective ability analysis

Items Mean SD
QIl.Teachers’ timely intervention in the group discussion will have an impact on the group’s 288 0.78
discussion result. ’ ’
Q2.Collaborative learning led to an introspection to the students, therefore, | emhanced my 308 0.64
understanding of learning concepts. ’ '
Q3.1 agree that group discussion is meaningful for social interaction among peers. 3.36 0.57
Q4.Reading peers’ assignments promoted me to develop new ideas. 3.52 0.51
Q5.In the process of interacting with my peers, I expanded my horizons and changed my 359 051
view of things. ’ '
Q6.Through collaborative learning, I know more about the assignment of the course. 3.40 0.58
Q7.1 can give substantial feedback to my homework assignments. 3.40 0.50
Average 3.31 0.58
Correlation analysis revealed a positive significant guided and supported students in the online
relationship between the reflection and assignment collaborative learning environment. This can be

scores (Table 4). Students exhibited a positive attitude
toward reflection after the experiment. The
instructional design, as a scaffold in the experiment,

following statements:

deduced from the means obtained for each of the

Table 4. Semantic differential scores of academic emotions toward online collaborative learning strategies

Negative items 1 2 3 4 Positive items N Mean SD
Anxiety 0(0%) 2(8%) 11(44%)  10(40%) Relief 25 3.25 0.79
Boredom 0(0%) 5(20%) 13(52%) 6(24%) Enjoyment 25 3.04 0.69
Sorrow 0(0%) 4(16%) 14(56%) 6(24%) Joy 25 3.08 0.65
Antipathy 0(0%) 5(20%) 13(52%) 6(24%)  Anticipatory joy 25 3.04 0.69
Hopcless-ness 0(0%) 5(20%) 11(44%) 8(32%) Pride 25 3.13 0.74
Stay aloof 0(0%) 3(12%) 11(44%)  10(40%) Empathy 25 3.29 0.69
Average 3.14 0.71

« In the process of interacting with my peers, |
expanded my horizons and changed my perspective
(mean: > 3.52).

« Reading peers’ assignments encouraged me to
develop new ideas (mean: >3.52).

+ Through collaborative learning, I know more about
the course assignments (mean: >3.40).

+ I can give substantial feedback about my homework
assignments (mean: >3.40).

The results were the same as those of obtained by
Redfield and Rousseau and Chen, Wei, Wu, and Uden
[22-23]. These researchers revealed that using a
strategy with high-level prompts enhanced students’
reflective ability. According to Nelson and Murphy
[62], because students reviewed peer assignments from
their own perspective in the group interaction, they
learned more about their cognitive gap. Moreover, the
multi-perspective-based  feedback  revealed the
development of their reflective abilities through the
group assignment [63].

4.3 Findings on Academic Emotions Toward
the Multimethod Approach

Table 4 presents the results of the quantitative
analysis of academic emotions for the online
collaborative learning strategy. The mean value and
standard deviation were 3.14 and 0.71, respectively.
The analysis results suggested that most participants
had positive academic emotions toward the online
collaborative learning strategy. Most students’ feelings
tended toward the right side of the scale, representing
positive emotions, for the six pairs of words with
opposite semantic meaning. Although some negative
emotions (only one student felt anxiety) were
perceived, overall, most students had positive feelings
toward the strategy of this distance course. In the
interview, the student with anxiety stated that she was
afraid that her lack of confidence in her learning ability
would affect her team members. Thus, lack of self-
efficacy was the cause of the negative emotions
perceived, not the online collaborative learning method.
These results correspond with those of Trigwell et al.
[64]. They observed that learners’ approaches to
learning and their emotions are related to the quality of
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their learning outcomes.
4.4 Research Findings

Writing is a creative process. In this experiment,
students were required to think deeply and use their
reflective abilities to respond to the teacher’s high-
level prompts. Then, in the collaborative learning
activity, students interacted and practiced critical
thinking and reflective skills with their peers.
Subsequently, students wrote their final responses to
the teacher’s high-level prompts. In this process,
students’ reflective and creative abilities were
enhanced.

5 Conclusion

Reflection and creativity can be fostered through
teaching. In this study, the integration of a question-
based teaching strategy confirmed that a multimethod
approach (including narrative essay writing, high-level
prompts, and online collaborative learning strategies)
can foster and enhance students’ reflective and creative
abilities. This experiment provided an instructional
approach, namely the online learning strategy, which
facilitated students’ meaningful learning through
interaction that enhanced their reflective abilities [57-
58]. The group assignments proved that the online
collaborative activity, that is, narrative essay writing,
enhanced students’ creativity because narrative essay
writing developed a meaningful context for absorbing
new information. Students’ own experiences during
interaction with the collaborative learning platform
improved their critical thinking and problem-solving
skills [17-18]. High-level prompts had a moderating
effect on students’ reflection levels. Students’
academic emotions toward online collaborative
learning were positive, and most students associated
emotions such as relief, enjoyment, joy, anticipatory
joy, pride, and empathy with it. In future studies, the
effects of online collaborative learning can be more

clearly depicted by combining more teaching strategies.

The aforementioned results can be used to improve the
learning and teaching process and the learning
effectiveness of online collaborative learning
environments [57].

Through a well-designed experiment and teaching
approach, this study revealed that the multimethod
approach (including narrative essay writing, high-level
prompts, and online collaborative learning strategies)
fostered and enhanced the reflective and creative
abilities of participants. The authors suggest that
teachers should conduct activities that foster reflective
and creative abilities in students.

Regarding limitations, this was a case study.
Therefore, inferences should be drawn cautiously. In
addition, few students participated in this experiment,
and all participants were in-service graduates who are

essentially different from college or high-school
students.

In terms of future research, first, instead of
practicing online collaborative learning, researchers
may practice flipped learning to analyze the
relationship between the multimethod approach of
teaching and reflection or creativity. Second, other
learning strategies can be used for comparison instead
of the three learning strategies used in this study. Last,
future studies should include a control group, which
was absent in this study.

Acknowledgments

This research was partially supported by the
Ministry of Science and Technology, Taiwan, R.O.C.
under Grant No. MOST 106-2511-S-006-006-MY3,
MOST 106-2511-S-006-001-MY3, MOST 106-2511-
S-006-010-MY3, MOST 107-2622-8-006-013-TS1.

References

[1] P. Mishra, R. Mehta, What We Educators Get Wrong about
21st-Century Learning: Results of a Survey, Journal of
Digital Learning in Teacher Education, Vol. 33. No. 1, pp. 6-
19, January, 2017.

[2] Ministry of Education, White Paper on Creative Education,
Ministry of Education, 2002.

[3] E. Zimmerman, Reconceptualizing the Role of Creativity in
Art Education Theory and Practice, Studies in Art Education:
A Journal of Issues and Research, Vol. 50. No. 4, pp. 382-
399, June, 2009.

[4] E. Lavoué, G. Molinari, Y. Prié, S. Khezami, Reflection-in-
action Markers for Reflection-on-action in Computer-
Supported Collaborative Learning settings, Computers &
Education, Vol. 88, pp. 129-142, October, 2015.

[5] B. . Fwu, How to Make Traditional Lecturing Method More
Efficient, http://ctld.ntu.edu.tw/_epaper/news_detail.php?nid=
285.

[6] S.J. Jang, Exploration of Secondary Students’ Creativity by
Integrating Web-based Technology into an Innovative
Science Curriculum, Computers & Education, Vol. 52, No. 1,
pp. 247-255, January, 2009.

[7T J. K. Seale, A. J. Cann, Reflection On-line or Off-line: The
Role of Learning Technologies in Encouraging Students to
Reflect, Computers & Education, Vol. 34. No. 3-4, pp. 309-
320, April, 2000.

[8] C. Coll, A. Engel, A. Bustos, Distributed Teaching Presence
and Participants’ Activity Profiles: A Theoretical Approach to
the Structural Analysis of Asynchronous Learning Networks,
European Journal of Education, Vol. 44, No. 4, pp. 521-538,
December, 2009.

[91 M. De Laat, V. Lally, L. Lipponen, R. J. Simons, Online
Teaching in Networked Learning Communities: A Multi-
method Approach to Studying the Role of the Teacher,
Instructional Science, Vol. 35, No. 3, pp. 257-286, May, 2007.



1104 Journal of Internet Technology Volume 21 (2020) No.4

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

(24]

[25]

[26]

R. J. Ryder, M. F. Graves, Using the Internet to Enhance
Students’ Reading, Writing, and Information-gathering Skills,
Journal of Adolescent & Adult Literacy, Vol. 40. No. 4, pp.
244-254, December, 1996.

J. L. Hoffman, H. K. Wu, J. S. Krajcik, E. Soloway, The
Nature of Middle School
Understandings with the Use of On-line Resources, Journal
of Research in Science Teaching, Vol. 40, No. 3, pp. 323-346,
March, 2003.

S. J. Jang, The Effects of Incorporating Web Assisted
Learning with Team Teaching in Seventh-grade Science

Learners’ Science Content

Classes, International Journal of Science Education, Vol. 28,
No. 6, pp. 615-632, May, 2006.

S. M. Lin, P. Griffith, Impacts of Online Technology Use in
Second Language Writing: A Review of the Literature,
Reading Improvement, Vol. 51. No. 3, pp. 303-312, August,
2014.

S. J. Parnes, Creative Behavior Guidebook, Charles Scribner’s
Sons, 1967.

S. Carson, J. B. Peterson, D. M. Higgins, Reliability, Validity,
and Factor Structure of the Creative Achievement Questionnaire,
Creativity Research Journal, Vol. 17, No. 1, pp. 37-50,
January, 2005.

J. C. Kaufman, Counting the Muses: Development of the
Kaufman Domains of Creativity Scale (K-DOCS), Psychology
of Aesthetics, Creativity, and the Arts, Vol. 6, No. 4, pp. 298-
308, November, 2012.

H. Gardner, Frames of Mind: The Theory of Multiple
Intelligences, Basic Books, 1983.

E. K. Yu, Introducing Dialogue Back into the Classroom:
Blending Narrative Storytelling in Social Studies, Ph.D.
Thesis, Boise State University, Boise, Idaho, 2011.

R. B. Harris, Blending Narratives: A Storytelling Strategy for
Social Studies, The Social Studies, Vol. 98, No. 3, pp. 111-
116, January, 2007.

D. A. Kolb, Experiential Learning: Experience as the Source
of Learning and Development, Pearson FT Press, 2014.

A. C. Graesser, N. K. Person, Question Asking During
Tutoring, American Educational Research Journal, Vol. 31,
No. 1, pp. 104-137, March, 1994.

D. L. Redfield, E. W. Rousseau, A Meta-analysis of
Experimental Research on Teacher Questioning Behavior.
Review of Educational Research, Vol. 51, No. 2, pp. 237-245,
June, 1981.

N. S. Chen, C. W. Wei, K. T. Wu, L. Uden, Effects of High-
level Prompts and Peer Assessment on Online Learners’
Reflection Levels, Computers & Education, Vol. 52, No, 2,
pp. 283-291, February, 2009.

E. Um, J. L. Plass, E. O. Hayward, B. D. Homer, Emotional
Design in Multimedia Learning, Journal of Educational
Psychology, Vol. 104, No. 2, pp. 485-498, May, 2012.

X. Mao, Z. Li, Implementing Emotion-based User-aware e-
learning, CHI'09 Extended Abstracts on Human Factors in
Computing Systems, Boston, MA, 2009, pp. 3787-3792.

B. Kort, R. Reilly, R. Picard, An Affective Model of Interplay
Between Emotions and Learning: Reengineering Educational

[30]

[34]

[35]

[39]

Pedagogy-building a Learning Companion, /EEE International
Conference on Advanced Learning Technologies (ICALT
2001), Madison, Wisconsin, 2001, pp. 43-46.

R. Mizoguchi, A. Inaba, M. lkeda, The
Foundations of a Theory-aware Authoring Tool for CSCL
Design, Computers & Education, Vol. 54, No. 4, pp. 809-834,
May, 2010.

J. Strijbos, A. Weinberger, Emerging and Scripted Roles in

S. Isotani,

Computer-supported Collaborative Learning, Computers in
Human Behavior, Vol. 26, No. 4, pp491-494, July, 2010.

0. Ardaiz-Villanueva, X. Nicuesa-Chacon, O. Brene-
Artazcoz, M. L. S. de Acedo Lizarraga, M. T. S. de Acedo
Idea
Generation and Team Formation in Project-based Learning,
Computers & Education, Vol. 56, No. 3, pp. 700-711, April,
2011.

J. W. Lin, C. W. Tsai, The Impact of an Online Project-based
Learning Environment with Group Awareness Support on
Students with Different Self-regulation Levels: An Extended-
period Experiment, Computers & Education, Vol. 99, pp. 28-
38, August, 2016.

Y. F. Lan, P. W. Tsai, S. H. Yang, C. L. Hung, Comparing
the Social Knowledge Construction Behavioral Patterns of

Baquedano, Evaluation of Computer Tools for

Problem-based Online Asynchronous Discussion in e/m-
learning Environments, Computers & Education, Vol. 59, No.
4, pp. 1122-1135, December, 2012.

H. T. Hou, S. Y. Wu, Analyzing the Social Knowledge
Construction Behavioral Patterns of an Online Synchronous
Collaborative Discussion Instructional Activity Using an
Instant Messaging Tool, A Case Study, Computers &
Education, Vol. 57, No. 2, pp. 1459-1468, September, 2011.
U. A. Yiicel, Y. K. Usluel, Knowledge Building and the
Quantity, Content and Quality of the Interaction and
Participation of Students in an Online Collaborative Learning
Environment, Computers & Education, Vol. 97, pp. 31-48,
June, 2016.

S. D. Krashen, Second Language Acquisition and Second
Language Learning, Oxford University Press, 1981.

C. C. Sing, M. S. Khine, An Analysis of Interaction and
Participation Patterns in Online Community, Journal of
Educational Technology and Society, Vol. 9, No. 1, pp. 250-
261, January, 2006.

C. M. Tyng, H. U. Amin, M. N. M. Saad, A. S. Malik, The
Influences of Emotion on Learning and Memory, Frontiers in
Psychology, Vol. 8, pp. 1454, August, 2017.

R. Pekrun, T. Goetz, W. Titz, R. P. Perry, Academic
Emotions in Students’ Self-regulated Learning and
Achievement: A Program of Qualitative and Quantitative
Research, Educational Psychologist, Vol. 37. No. 2, pp. 91-
105, February, 2002.

H. C. Lin, W. C. Hsu, T. H. Wang, Y. C. Ma, M. C. Tsai,
Development and Research of an Affective Learning System
Combined with Motion-Sensing Interaction, Augmented
Reality, and Mid-Air Projection, Journal of Internet
Technology, Vol. 19, No. 6, pp. 1951-1960, November, 2018.
K.-C. Hsu, H. C. Lin, L.-L. Lin, J.-W. Lin, The Design and



[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

(49]

[50]

[51]

[52]
[53]

[54]

[55]

[56]

A Multimethod Approach for Supporting Reflection and Creativity in Online Collaborative Courses 1105

Evaluation of an Affective Tutoring System, Journal of
Internet Technology, Vol. 15, No. 4, pp. 533-542, July, 2014.
P. J. Shapiro, R. W. Weisberg, Creativity and Bipolar
Diathesis: Common Behavioral and Cognitive Components.
Cognition and Emotion, Vol. 13, No. 6, pp. 741-762, January,
1999.

C. E. Osgood, G. J. Suci, P. H. Tannenbaum, The
Measurement of Meaning, University of Illinois Press, 1957.
M. Sagara, K. Yamamoto, H. Nishimura, H. Akuto, A Study
on the Semantic Structure of Japanese Language by the
Semantic Differential Method, Japanese Psychological
Research, Vol. 3, No. 3, pp. 146-156, February, 1961.

M. Inoue, T. Kobayashi, The Research Domain and Scale
Construction of Adjective-pairs in a Semantic Differential
Method in Japan, Japanese Journal of Educational
Psychology, Vol. 33, No. 3, pp. 253-260, September, 1985.

S. H. Hsu, M. C. Chuang, C. C. Chang, A Semantic
Differential Study of Designers’ and Users’ Product form
Perception, International Journal of Industrial Ergonomics,
Vol. 25, No. 4, pp. 375-391, May, 2000.

C. E. Osgood, The Nature and Measurement of Meaning,
Psychological Bulletin, Vol. 49, No. 3, pp. 197-237, May,
1952.

D. S. McNamara, T. P. O’Reilly, R. M. Best, Y. Ozuru,
Improving Adolescent Students’ Reading Comprehension
with iSTART, Journal of Educational Computing Research,
Vol. 34, No. 2, pp. 147-171, March, 2006.

D. S. McNamara, SERT: Self-explanation Reading Training,
Discourse Processes, Vol. 38, No. 1, pp. 1-30, July, 2004.

J. Dewey, How We Think: A Restatement of the Relation of
Reflective Thinking to the Educative Process, D. C. Heath
and Company, 1933.

J. G. Borkowski, M. Carr, E. Rellinger, M. Pressley, Self-
regulated Cognition: Interdependence of Metacognition,
Attributions, and Self-esteem, in: B. F. Jones & L. Idol (Eds.),
Dimensions of Thinking and Cognitive Instruction, 1990, pp.
53-92.

D. Boud, R. Keogh, D. Walker, Reflection: Turning Experience
into Learning, Kago Page, 1985.

Y. T. Sung, K. E. Chang, S. K. Chiou, H. T. Hou, The Design
and Application of a Web-based Self- and Peer-assessment
System, Computers & Education, Vol. 45, No. 2, pp. 187-202,
September, 2005.

J. Dewey, How We Think, D. C. Health & Company, 1910.

E. P. Torrance, Encouraging Creativity in the Classroom, W.
C. Brown Company Publisher, 1971.

R. E. Mayer, Cognitive Views of Creativity: Creative
Teaching for Creative Learning, Contemporary Educational
Psychology, Vol. 14, No. 3, pp. 203-211, July, 1989.

D. R. Ferris, J. Hedgcock. Teaching ESL Composition:
Purpose, Process, and Practice, Routledge, 2004.

S. S. J. Lin, E. Z. F. Liu, S. M. Yuan, Web-based Peer
Assessment; Feedback for Students with Various Thinking-
Styles, Journal of Computer Assisted Learning, Vol. 17, No.
4, pp. 420-432, December, 2001.

[57] S.Y. Liu, Learning Mathematics with Computer Technology:
Using Networked Peer Assessment in Junior High School,
Master’s Thesis, Department Information, National Chiao
Tung University, Hsinchu city, Taiwan, 2003.

[58] S. D. Johnson, S. R. Aragon, An Instructional Strategy
Framework for Online Learning Environments, New
Directions for Adult and Continuing Education, Vol. 2003,
No. 100, pp. 31-43, October, 2003.

[59] C.J. Macdonald, E. J. Stodel, L. G. Farres, K. Breithaupt, M.
A. Gabriel, The Demand-driven Learning Model: A
Framework for Web-based Learning, Internet and Higher
Education, Vol. 4, No. 1, pp. 9-30, February, 2001.

[60] M. Naranjo, J. Onrubia, M. T. Segues, Participation and
Cognitive Quality Profiles in an Online Discussion Forum,
British Journal of Educational Technology, Vol. 43, No. 2, pp.
282-294, March, 2012.

[61] K. W. Lau, M. C. F. Ng, P. Y. Lee, Rethinking the Creativity
Training in Design Education: A Study of Creativethinking
Tools for Facilitating Creativity Development of Design
Students, Art, Design & Communication in Higher Education,
Vol. 8. No. 1, pp. 71-84, September, 2009.

[62] G. L. Nelson, J. M. Murphy, An L2 Writing Group: Task and
Social Dimensions, Journal of Second Language Writing, Vol.
1, No. 3, pp. 171-193, September, 1992.

[63] P. Rollinson, Using Peer Feedback in the ESL Writing Class,
ELT Journal, Vol. 59, No. 1, pp. 23-30, January, 2005.

[64] K. Trigwell, R. A. Ellis, & F. Han, Relations Between
Students’ Approaches to Learning, Experienced Emotions
and Outcomes of Learning, Studies in Higher Education, Vol.
37, No. 7, pp. 811-824, November, 2012.

Biographies

Tao-Hua Wang is now studying
Ph.D. degree in the Department of

Engineeing Science, National Cheng

= Kung University, Taiwan since 2017.
Her research interests include e-
learning  instructional  strategies,
digital content design, qualitative

analysis, mobile, ubiquitous learning, and information
technology-applied instructions.

Hao-Chiang Koong Lin works as the
Chair & Professor of the Department
of Information and  Learning
Technology, National University of
Tainan. He received his Ph.D. degree
_ g B in Computer Science from National
Tsmg Hua University, 1997. He has published more
than 380 internationally refereed research papers
focused on affective computing, learning and education
technology, and artificial intelligence.




1106 Journal of Internet Technology Volume 21 (2020) No.4

Ting-Ting Wu currently works for
Graduate School of Technological
and Vocational Education in National
Yunlin University of Science and
Technology. She received Ph.D.
degree from the Department of
Engineering Science at National
Cheng Kung University. Her research interests include
mobile and ubiquitous learning, information
technology-applied instructions and intelligent learning
systems.

Yueh-Min Huang received his M.S.
and Ph.D. degrees in Electrical
Engineering from the University of
Arizona, respectively. He is currently
a distinguished professor of the
(, vl Department of Engineering Science
' and the vice president for international
affairs of National Cheng-Kung University, Taiwan.
His research interests include e-Learning, embedded
systems and artificial intelligence. He has co-edited 3
books published by Springer Verlag and has published
over 250 refereed journal papers. His works have
received over 4500 Google citations in recent 5 years.
Dr. Huang has received many research awards,
including the distinguished research award of the
National Science Council, Taiwan in 2010 and 2013,
respectively. Dr. Huang is in the editorial board of
several SSCI- and SCl-indexed journals Dr. Huang
became a Fellow of British Computer Society (FBCS)
in 2011 and a senior member of the IEEE.

A
A)l‘

‘?viv‘
| s




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF005b683964da300c9ad86a94002851fa8840002b89d27dda0029300d005d0020005b683964da300c8f3851fa0033003000300064002851fa88400029300d005d00204f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9.354330
      /MarksWeight 0.141730
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


