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In this research, it is expected to provide students
with the tools necessary to function successfully in
English reading and writing by leading them through a
systematic process under a scaffolding support
environment. Moreover, with the advent of computer
technology, researchers and instructors are
attempting to devise computer support for effective
collaborative technical writing to take the
advantages of collected intelligences. To this end, a
three-year research 1s proposed to develop a
scaffolding support environment for English reading
and writing, from reading to writing and from
individual to synchronous collaboration.



In the first year, this research provided students a
three-phased English essay reading scaffolding
support system by leading them through a systematic
process. By integrating the online annotation system,
the system can help students know how to enhance
their reading abilities. This reading support system
helps students visual interactively to analyze basic
structure of essays by identifying key elements of
each paragraph such as topic sentence, controlling
1dea, and supporting details. Based on the key
elements of each paragraph, a process-oriented
structure-based scaffolding support environment 1is
developed to help students know how to read essays
with various rhetorical forms step-by-step by
analyzing the essay organizations. In the second
year, this research developed a scaffolding
environment to enhance English writing instruction
that provides process-oriented writing supports for
variety of rhetorical essays. It enhances students’
experiences in writing planning and translating
processes by helping students realize step-by-step
nature of technical English writing. The scaffolding
support, based on the topic, will guide students to
write essays step-by-step. In the third year, we
integrated the brainstorming mechanism into the
writing support system developed in the second year.
With the synchronous brainstorming mechanism, teams
of students can reach consensus efficiently and
effectively so that the quality of collaborative
writing can be enhanced. In addition to develop
English reading/writing support systems, in each
year, empirical evaluations were also conducted. The
experimental results showed that the developed
systems can effectively enhance students’
reading/writing competences.

CALL, reading strategy, writing instruction, process-
oriented, collaborative writing, brainstorming
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Abstract

In this research,it is expected to provide students with the tools necessary to function successfully in
English reading and writing by leading them through a systematic process under a scaffolding support
environment. Moreover, with the advent of computer technology, researchers and instructors are attempting to
devise computer support for effective collaborative technical writing to take the advantages of collected
intelligences. To this end, a three-year research is proposed to develop a scaffolding support environment for
English reading and writing, from reading to writing and from individual to synchronous collaboration.

In the first year, this research provided students a three-phased English essay reading scaffolding support
system by leading them through a systematic process. By integrating the online annotation system, the system
can help students know how to enhance their reading abilities. This reading support system helps students
visual interactively to analyze basic structure of essays by identifying key elements of each paragraph such as
topic sentence, controlling idea, and supporting details. Based on the key elements of each paragraph, a
process-oriented structure-based scaffolding support environment is developed to help students know how to
read essays with various rhetorical forms step-by-step by analyzing the essay organizations. In the second year,
this research developed a scaffolding environment to enhance English writing instruction that provides
process-oriented writing supports for variety of rhetorical essays. It enhances students’ experiences in writing
planning and translating processes by helping students realize step-by-step nature of technical English writing.
The scaffolding support, based on the topic, will guide students to write essays step-by-step. In the third year,
we integrated the brainstorming mechanism into the writing support system developed in the second year.
With the synchronous brainstorming mechanism, teams of students can reach consensus efficiently and
effectively so that the quality of collaborative writing can be enhanced. In addition to develop English
reading/writing support systems, in each year, empirical evaluations were also conducted. The experimental
results showed that the developed systems can effectively enhance students’ reading/writing competences.
Keywords: CALL, reading strategy, writing instruction, process-oriented, collaborative writing,
brainstorming



1. Introduction

Writing to communicate is an essential academic and professional skill, and a university education
should help prepare students for the kinds of writing common in the workplace and professional life.
Technical writing deals with precise information that often presented in a sequential format and is designed to
satisfy an audience’s understanding, particularly regarding how things work (Kelly, 2003). However, the
teaching of technical writing might encounter some challenges. Firstly, it is the step-by-step nature or
processes of technical writing that is particularly demanding for novice writers (Kelly, 2003), especially for
EFL (English as a Foreign Language) learners. Secondly, technical writing classrooms cannot accurately
simulate professional writing situations for all disciplines (Nagelhout, 1999). As explained by Carter et al.
(2003) (p.101), “technical writing instruction often operates in isolation from other components of students’
communication education”. Thirdly, in the globally linked world, computer literacy is a necessity for success
in every academic and professional environment, and collaborating on a computer network is a type of
communicative process that can be especially valuable for technical writers (Semones, 2001). Therefore, as
Nagelhout (1999) claimed, students need to feel comfortable in multi-task, multi-user environments and
should see the Internet as a valued resource for potential material. Finally, in the age of information, technical
writers need to be “highly skilled in information manipulation and abstraction, critical and much sought-after
in an age where information overtakes industry in terms of social and economic value” (Johnson-Eilola, 1996)
(p.253). It is obvious that technical writing instruction needs to scaffold students to work within and across
information spaces.

It is generally agreed that making students aware that reading and writing are connected and interrelated
processes is important for writing instruction (Gillie et al., 2001). To be a good writer, one must be a good
reader. Reading other people’s writing can benefit students to explore their writing decision processes (Gillie
et al., 2001; Lannon, 1998). On the other hand, a good writer needs to know how and why his/her audience
read the article. Therefore, in this study, the dual focus on reading and writing is based on the belief that
developing students’ skills in one area will improve their skills in the other. It is expected to provide students
with the tools necessary to function successfully in technical English reading and writing by leading them
through a systematic process under a scaffolding support environment (Gillie et al., 2001). Therefore, to
enhance students’ writing abilities, in this research, scaffolding reading support system was firstly developed
in the first year to help students know how to read articles with various rhetorical forms step-by-step. It helped
students realize that reading and writing are connected and interrelated processes. As suggested by Duke and
Pearson (2002), teaching students to summarize what they read can effectively improve their overall reading
comprehension of text. Online annotation techniques have been developed to highlight texts within web
documents and used to provide visual representation of summaries of key ideas of articles (Chen, 2005; Du,
2004; Fan, 2008; Lo, Tsao, and Yeh, 2005). Therefore, the first-year research developed the scaffolding
support environment for reading by integrating the online annotation system. After getting familiar with the
reading processes, students shall be prepared to learn writing. As suggested by Flower and Hayes (1981), the
writing processes include planning, translating, and reviewing. Planning refers to the generation of
information relevant to the task, organizing information, and setting goals. Translating then turns the plans
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and ideas into text to meet the goals. Reviewing, the final writing process, combines evaluating the text and
editing either the text or the goals and ideas. In the second year, a scaffolding writing support system to
enhance English writing instruction for the first two writing processes, planning and translating, was
developed. It provided process-oriented writing supports and practices for articles with various rhetorical
forms. In the third year, a synchronous brainstorming mechanism for collaborative writing planning, was
developed to enhance English writing instruction. Together with the scaffolding support environment
developed in the second year, the students can have a more thorough understanding of the writing processes.
With the brainstorming support, teams of students can reach consensus efficiently and effectively so that the
quality of collaborative writing can be enhanced.

2. Scaffolding Support for Reading (First Year)

2.1 The Reading Support System

The scaffolding support system for English essay reading developed in the first year is based on the essay
organizations and writing processes suggested by Gillie et al. (2001). The process-oriented structure-based
scaffolding reading support begins with helping students identify key elements of each paragraph such as
topic sentence, controlling idea, and supporting details. Based on the key elements of each paragraph, then,
the proposed system then guides students to summarize paragraph outlines and read essays with various
rhetorical forms step-by-step so that students can realize the processes as well as skills and elements to read
essays.

As suggested by Gillie et al. (2001), comparison and contrast, cause and effect, narration, description,
and biography are the usually used rhetorical forms. Each rhetorical form essay has its own structures and
writing processes. The scaffolding reading support mechanism includes three phases. Phase | reading support
helps students identify key elements of each paragraph such as topic sentence, controlling idea, and
supporting details. Based on the key elements identified in Phase I, in Phases Il reading support, the student
input the key elements and summarizes the outline of each paragraph. Phases | and Il have the same
scaffolding supporting processes for all rhetorical forms. Phase Ill, on the other hand, provides different
scaffolding support processes for analyzing essay organizations with various rhetorical forms in that each
rhetorical form has its own structure and writing processes. Figure 1 illustrates the interface of the proposed
scaffolding reading support environment. The interface contains two components: Reading annotator (the
upper window) and Reading process scaffolding supporter (the lower window). Reading annotator provides a
convenient visual interactive environment for Phase | reading support to help students identify key elements
of each paragraph (Lo et al., 2009). Reading process scaffolding supporter provides a process-oriented
step-by-step scaffolding reading support for Phases Il and Il1 (Lo et al., 2010). In Phase Il reading supports,
the student input the key elements and summarizes the outline of each paragraph and a summary table that
summarizes the key elements and outline of all paragraphs is shown (Figure 2). The Phase Ill scaffolding
reading support begins with selecting the rhetorical form of the essay. Then it guides the student to select
organizational style of the essay (Figure 3). Once an organizational style is selected, the corresponding essay
structure table is demonstrated for the student to input the corresponding ingredients based on the key
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elements and outline of each paragraph summarized in Phase II.

acean
———
St e
s

Reading
annotator

Reading process
scaffolding
- supporter

B DA gty | O e DR AN

Figure 1: Illustration of the scaffolding support environment for English essay reading

Paragraph Topic sentence Controlling idea Support Outline
I know that may seem strange to The author about her
someone who has never had a Japanese when I get homesick and stressed

country. first think about her family

bath, but when I get homesick and I think about my out from living i this new country

1 and the wonderful meals her
stressed out from living in this new bathtub. and culture, I think about my bath.

4 culture. T bout mother used to cool Then, she

oy and oohuce. thirke about my think about her bathiub

The American bathtub is used

Japanese and Amernicans use their Japanese and primacily o get one's body clsan

5 bathtubs for different purposes, and as a |Americans use their T ) the oth Japanese and Americans use their
result, their bathrooms are quite bathtubs for different O iooF PEORE, onihe olier bathtubs for different purposes.
hand, like to use their bathtubs as
different. purposes

a place for relazation. ;
Figure 2: Phase Il reading support: Summaries of key elements and outline of each paragraph

Selecting the rhetorical form of the article | Comparison and Contrast [V]

Subject A Japanese Baths

Subject B American Baths

Selecting organizational style: ([ Al A, Al B[O AB/ABIABR

Introduction: | Japanese and Americans use their bathtubs for different purposes

Subject & |American bathtubs are long and shallow. Add [ Delete

Subject & | the same room as the toilet, and there is usually a shower above the bathtub. || Add | Delete

Subject B:  sthtubs are very deep and can be made fram many different types of materials. | Add [ Delete

Subject B: | Japanese wash themselves off before they enter the bathtub. Add [ Delete ]

Conclusiot:  |rican baths are very different in the way they look and the ways they are used

(Emm)

Figure 3: Phase 111 reading support for Comparison and Contrast essays (All A/All B style)

2.2 Evaluation of the Reading Support System

Two experiments were conducted to evaluate the developed reading support system. Firstly, two classes
of Freshmen English (each with thirty-two students) taught by the same instructor were used to evaluate
Reading annotator (Phase | reading support). During the experiment, Class | comprised the experimental
group and Class Il the control Group. The control variable was the provision of online annotation tools (with
online annotation tools or without the online annotation tools). The experiment involved a reading phase and a
testing phase. The experiment took one class hour (50 minutes), for both groups. Students took thirty minutes
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to read the essay. The testing phase immediately followed the reading phase. A cued recall test and a free
recall test were used to assess students’ comprehension. An attitude questionnaire was also administered to
students in the experimental group, to assess their attitudes to the system. The results showed that the
experimental group performed significantly better than the control group in both the cued recall test and the
free recall test. Results of the attitude questionnaire revealed that the experimental group had a positive
attitude to Reading annotator, with respect to perceived ease of use, perceived usefulness, attitude to use, and
intention to use.

Secondly, an experiment was conducted in Fall, 2009 to investigate the effectiveness of Reading process
scaffolding supporter (Phase 1l and Phase 11l reading supports). Participants in this experiment consisted of
thirty freshmen in a university in northern Taiwan. The participants studied Applied Foreign Languages in the
same department and were in the same English Writing class. Before the experiment, the Michigan Test of
English Language Proficiency (MTELP) was used as the pretest instrument to access participants’ overall
English proficiency. Based on the MTELP scores, the participants were evenly assigned to two groups. Each
group included fifteen students. Students in the experimental group read an essay with both Reading annotator
and Reading process scaffolding supporter (Phases I, I, and 11l supports). On the other hand, students in the
control group read the same essay only with Reading annotator (Phase | support). The experiment took three
weeks. There were two class meetings for each week. The first class meeting was an orientation and a piloting
session to familiarize students with systems for both groups. The following class meeting was the actual
experiment session with exactly the same procedure in the orientation session. In each week, students were
asked to read an essay. Cued recall tests and free recall tests were used to evaluate the reading comprehension
performance of immediate written recall for both groups. The results indicated that participants in the
experimental group had significantly better performance in both cued and free recall test scores. It verified the
effectiveness of the process-oriented structural based Reading process scaffolding supporter on reading
comprehension for EFL students.

3. Scaffolding Support for Writing (Second Year)

3.1 The Writing Support System

Basically, writing is a process of encoding writer’s thoughts into texts and reading is the reverse process
of decoding the texts back to the writer’s thoughts. Therefore, in this research, scaffolding writing support is
implemented by constructing step-by-step mechanisms which are adopted from the reversed reading support
processes developed in the first year.

The writing processes include planning, translating, and reviewing (Flower & Hayes, 1981). In the
second year, this research developed a process-oriented scaffolding support for writing planning and
translating. Similar to the reading support system developed in the first year, the scaffolding support for
essays with different rhetorical forms is based on the structures suggested by Gillie et al. (2001). The
process-oriented scaffolding writing support system starts with helping students define an appropriate topic.
Based on the topic, then, the system guides students to write essays with various rhetorical forms step-by-step
so that students can realize the processes as well as skills and elements to write essays. Similar to the first year
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research, an empirical study will be conducted to evaluate the effectiveness of the proposed model.

The “step-by-step” scaffolding writing support system includes five steps for each rhetorical form. Step 1
helps the student to specify a topic and essential features of the essay (Figure 4). Step 2 guides the student to
select an appropriate organizational structure (Figure 5). Step 3 helps the student to specify outlines of each
paragraph (Figure 6). Step 4 guides the student to define key elements of each paragraph (Figure 7). Finally,
Step 5 provides an online editing interface to students for writing the essay (Figure 8). The information
specified in each step can serve as the basis for the following steps and students can go backwards to revise
the essay planning. From Step 2 to Step 4, the information specified in the previous steps is shown in the same
page. However, to reduce cognitive load of the learner, in Step 5, the previously specified information is
shown subject to request by the student. In the system, Steps 1 and 2, provide different scaffolding support
processes for specifying essay organizations with various rhetorical forms in that each rhetorical form has its
own structure and writing processes. On the other hand, Steps 3, 4, and 5 have the same scaffolding
supporting processes for all rhetorical forms.

STEP 2 STEP3

Title : |Stress

Summary of "Causes and Effects”:

Cause Effect

life is getting too stressful. you must hurry everywhers you 2o.
have too much stress in your life. | suffer from stemach problems, headal

Next

Figure 4: Step 1 writing support for Cause and Effect essays

STEP 1 STEP 3

Organizational style:

() 1, Caus Oz /Eﬂecl (@3, Cause—>Effect ()4 CQUEHE?C‘
Cause-*Effect c \.. fi G Eff Cause—>Effect
Cause Effect Cause—Effect Cause—Effect
Jump to: Stepil

Step1

Title : Stress

Cause Effect

you must hurry everywhere you
go.

suffer from stomach problems
have too much stress in your life. [headaches, or neck and shoulder]
pain.

life is getting too stressful.

Go Tap

Figure 5: Step 2 writing support for Cause and Effect essays



‘ STEP 1 STEP Z STEP 3 STEP 4 STEP S

Paragraph outline:

1. [ntroduction

2. |when your ife is getting too stressful

3. |ConcLus\Dn

Previou:

Jumpto: Step2 Stepl

Step2
Cause and Effect
Cause—=Effect
Cause—=Effect
Cause—Effect
Go Top
Step1
Title : Stress
Cause Effect
life is getting too stressful. ;iu must hurry everywhers you
suffer from stomach problems,
have too much stress in your life. [headaches, or neck and shoulder]
pain.
Go Top

Figure 6: Step 3 writing support for Cause and Effect essays

| STEP 1 STEP 2 STEP 3 STEP 4 STEP 3 |

Paragraph elements:

1. Introduction

Controlling idea: |Al peaple have some stress int their tives. |

Topic sentence: |loﬂ much stress can be unhealthy ‘

Supporting detail: | pescribe v A bttie stress makes e interesting

2. when your life is getting too stressful

Controlling idea: [How can you tell when your lite is getting toa stress

Topic sentence: it can rob you of your excitsment for life. |

Supporting detail: | pescribe v | Too much stress can als make you feel depressed u\

3. Conclusion

Controlling idea: |One of the best ways to deal with stress i to take

Topic sentence: |Keep mentally healthy ‘

Supporting detail: |Eupiain v |[the good things in your lite each cay.

Jumpto: Step3 Step? Stepl

Step3
Paragraph outline
1 Introduction

2 |when your life is getting too stressful

3 |Conclusion

Go Top
Step2
Cause and Effect
Cause—=Effect
Cause—>Effect
Cause=sEffect
Go Top
Step1
Title : Stress
Cause Effect
life is getting too stressful. ;DDU must hurry everywhere you
suffer from stomach problems,
have too much stress in your life. |headaches, or neck and shoulder|
pain.
Go Top

Figure 7: Step 4 writing support for Cause and Effect essays



STEP 1 STEP 2 STEP 3 STEP 4

Title: Stress
Rhetorical form: Cause and Effect [ Summary of Causes and Effects ] [ Organizational style

Paragraph outline:

1. Introduction Show elements Cause and Effect
2. when your life is getting too stressful | Show elements Cause—>Effect

Cause—=Effect

3. Conclusion Show elements
C: Effect

B I U = X, x2 i= &

h < A& oA- @ R E Soure | & [l

All people have some stress in their lives. A little stress makes life interesting, and it keeps you on your toes. However, too much
stress can be unhealthy. You may find your life becoming stressful whenever there are changes in your environment, in your
relationships, or in the demands you put on yourself. Stress can be caused by having too many problems in your life, such as
trouble with meney, school, job, or family. Stress can also be caused by good things in your life, such as getting a new job,
maoving to 3 new place, or getting married

How can you tell when your life is getting too "stressful??? You will probably find yourself always feeling rushed, as though you
must hurry everywhere you go. There is never enough time to do everything that you need to do. You may find yourself walking
talking, and eating mare quickly than usual. If you find that you eat more or less than usual, or that you don't sleep very well, it
may be that you are under a lot of stress. Too much stress can also make you feel depressed or bored; it can rob you of your
exciternent for life.

Finally, one of the best ways to deal with stress is to take care of yourself physically and mentally. You will be able to handle the
stress in your life much better if you eat a healthy diet, get plenty of rest each day, and find time for some exercise such as a brisk

walk several imes a week. Keep mentally healthy by reminding yourself of your talents and abilities (everybody has them!) and
by appreciating the good things in your life each day.

body p 4

Figure 8: Step 5 writing support for Cause and Effect essays

3.2 Evaluation of the Writing Support System

An in-class empirical study to evaluate the developed writing support system was conducted in a
university in northern Taiwan in Spring, 2010. Three English writing classes, with totally fifty-three students,
taught by the same teacher were used. These classes were an optional course for non-English majored junior
or senior college and master students. There were three class meetings for each week. The flowchart of this
experiment is illustrated as Figure 9. In the beginning of the semester, students took a writing test. This test
was used as the pretest to realize students’ writing competences before the class. Students freely chose the
topic and content of the writing test. Students were trained to use the developed system before the experiment
started. The experiment consisted of three writing practices with different rhetorical forms. For each writing
practice, the teacher firstly gave instruction about the writing of the corresponding rhetorical form. Then the
students were asked to write an essay with the taught rhetorical form (Table 1).
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v ~ 48 : Comparison and Contrast
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Figure 9: Flowchart of the experiment of the second year research

Table 1: List of writing practices in the experiment of the second year research

Writing practice | Topic Rhetorical form Writing duration

Practice 1 (Not assigned) Comparison and | 30 minutes in class; freely practice after class
Contrast

Practice 2 Autobiography Biography 30 minutes in class; freely practice after class

Practice 3 The xxx moment | Narration 30 minutes in class

Though there were fifty-three students enrolled in these three classes, only forty-one students
participated in all these three writing practices. Based on the writing performances measured from the pretest,
the forty-one valid participants were evenly classified into three groups, high, middle, and low writing
competence level. There were fourteen students in the high level group, thirteen students in the middle level
group, and fourteen students in the low level group. Written essay qualities of pretest and each writing
practice were compared. The results revealed that the developed writing support system can effectively
enhance students’ writing competences for both middle and low level groups and eliminate the gap among

students with different writing competence levels.

4. Collaborative Writing Support with Brainstorming (Third Year)

4.1 The Collaborative Writing Support System
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In the third year, a synchronous collaborating writing support system was developed by integrating a
brainstorming mechanism into the writing support system developed in the second year. With the synchronous
brainstorming mechanism, teams of students can reach consensus efficiently and effectively so that the quality
of collaborative writing can be enhanced. The developed collaborative writing support system was based on a
client/server framework (Figure 10). The server side includes two database modules — message database and
essay database. The client side includes components such as chat room, brainstorming, homework setup,
essay writing, and essay record query. The essay writing follows the process-oriented scaffolding writing
support system developed in the second year. The process and the interface of the synchronous collaborative
writing is illustrated as Figure 11 and Figure 12 respectively.

/ Client \ / Server \

Chat room — |

Message
database

Brainstorming |«

Homework setup  fe—__|

Essay writing —

\Essay record query /

Figure 10: System structure of the collaborative writing support system
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Figure 11: The collaborative writing process

Chat Room wete -l x| |EEE -lalx

g = “You have selecled = | Wograpty (IWE4)
ad 090013 & 103 14

LN
1001 ] il z 2 5 2 TS IR0 AT
Coieil s o e s P 9TSEEIE - LOUTEONT « I9STEENLLE
HE BT HEMTRFE BEven:
090013 @ 100 15 Cause and Enect (EIREIG)
] 1 L 3 4 5 {ERMAH ekt » G0 R L]

w0FI0013 & 103 k4 1 2 3 4
Desen

en a0

L~ SRR FF 1 — R A Rl P 6 30T

-— A0UII0NII @ 100 b5 (&, - N
aroti . | Rk Sutmit LSS - BRI L

o i - o AR O - SO SR

(acenl ==t = I SRR N R A PR

) ) M= C - W RACETIT - R iR
B 1 Peon s chamng 829910013 T v LAY DR 0 i s -

Harralion (RUEN)

Engltsh Wrtlen -

EEN  FRiEE T

i © Cause and Effect { FSMI)

Title : TEEH

Summary of “Causes and Effects™:
[ s I et - |
L2 o] je. )
L] S

Z§ §
E. §

[ e

€010 . All Rights Restrved,

Figure 12: Illlustration of the collaborative writing process interface with brainstorming support

4.2 Evaluation of the Collaborative Writing System

An empirical study to evaluate the developed collaborative writing support system was conducted in a
university in northern Taiwan in Spring 2011. Seventeen master students were recruited and divided into
groups with three or four students. Two collaborative writing support models were compared with the control
variable whether having the brainstorming support. The system with the brainstorming support, which was the
developed system, was the experimental system (Figure 12) and the system without the brainstorming support
was the control system (Figure 13). The purpose of the experiment was to evaluate the participants’ subjective
impression of the brainstorming support. Participants in all groups used both systems to communicate to reach
a census of components of an essay. Before the experiment, all groups practiced to use both systems to write
description essays so that they can get acquainted with the systems. The formal experiment asked groups to
complete planning the components of cause and effect essays with both systems. The reason only the planning
phase was completed was the limitation of experimental duration.
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Figure 13: Illustration of the collaborative writing process interface without brainstorming support (control
system)

The experimental results showed that the experimental system can help participants reach agreements to
write essays more efficiently. It can be also verified with the fewer conversation of the experimental system to
complete planning writing an essay. The participants expressed significant appraisal on easy to use, usefulness,
attitude to use, and intention to use for the experimental system.

5. Conclusions

Based on the comparison and contrast, cause and effect, narration, description, and biography essay
organizations and writing processes suggested by Gillie et al. (2001), in the past three years, this research
developed scaffolding support systems for English essay reading and writing. The process-oriented
scaffolding reading support mechanism includes three phases. Phase | reading support helps students identify
key elements of each paragraph such as topic sentence, controlling idea, and supporting details. Based on the
key elements identified in Phase I, in Phases Il reading support, the student input the key elements and
summarizes the outline of each paragraph. Phases | and Il have the same scaffolding supporting processes for
all rhetorical forms. Phase Ill, on the other hand, provides different scaffolding support processes for
analyzing essay organizations with various rhetorical forms in that each rhetorical form has its own structure
and writing processes. In the second year, the scaffolding writing support was implemented by constructing
step-by-step mechanisms which were adopted from the reversed reading support processes developed in the
first year. The “step-by-step” scaffolding writing support system includes five steps for each rhetorical form.
Step 1 helps the student to specify a topic and essential features of the essay. Step 2 guides the student to
select an appropriate organizational structure. Step 3 helps the student to specify outlines of each paragraph.
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Step 4 guides the student to define key elements of each paragraph. Finally, Step 5 provides an online editing
interface to students for writing the essay. In the third year, we integrated the brainstorming mechanism into
the process-oriented writing support system developed in the second year. With the synchronous
brainstorming mechanism, teams of students can reach consensus efficiently and effectively so that the quality
of collaborative writing can be enhanced. In addition to develop English reading/writing support systems, in
each year, empirical evaluations were also conducted. The experimental results showed that the developed
systems can effectively enhance students’ reading/writing competences.
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By integrating the online annotation system, Reading Annotator, a web-based annotation system for
reading support, is developed to help students know how to read to enhance their reading abilities.
Reading Annotator is expected to efficiently and effectively help students visual interactively make
summaries to guide students analyze text structure by highlighting key elements of articles. Three
different color highlight buttons, Topic sentence, Controlling idea, and Supporting detail, are developed
to help students identify key elements of each paragraph so that students can get the gist of the text more
easily and achieve better understanding toward the article. In addition to the three different color highlight
buttons which are developed to help students identify key elements of each paragraph, the system also
includes a supportive reading strategy button, Dictionary. By highlighting unknown words and click
Dictionary button, students can look up these unknown words with the Yahoo online dictionary. Reading
Annotator accommodates not only text structure, visual representations, and summarization reading
comprehension strategies but also “reading to summarize”. Moreover, by using the reading support to
guide students to analyze article organizations by highlighting key elements so that “reading to analyze”
can be accomplished.
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This research develops a scaffolding environment to enhance English writing instruction that
provides process-oriented writing supports for cause and effect essays. It enhances students’ experiences
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in writing planning and translating processes by helping students realize step-by-step nature of technical
English writing. The scaffolding support, based on the topic, will guide students to write essays
step-by-step. The “step-by-step” writing process scaffolding support mechanism for “cause and effect”
essays is divided into two phases. Phase | support guides the student to define the essay structure. Phase
Il support guides the student to define key elements of each paragraph. By examining and managing the
writing processes, students shall be able to understand the act of writing cause and effect essays.
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This research developed an online history educational System, named HES-SPATO2. It is unique in
that it integrates the indispensable elements of history events such as person, space, and time for
increasing the understandability of complicated history learning materials. HES-SPATO2 employed GIS
concept of information layers and web-based technology to help students acquire skills for historical
thinking. In HES-SPATO?2, history learning objects can be formed by integrating the elements of history
events to specify “who” initiated the history event, “whom” the event influenced, “what” they did,
“when” the event happened, and “where” the event happened. HES-SPATO2 applied temporal logic to
reason the temporal relationships between history events. HES-SPATO2 also applied spatial logic to
reason the spatial relationships between regions. Combining temporal logic and spatial logic makes it
possible to present not only movements of persons and explanation texts but also the progression of
spatial regions along the history events in animation defined in each SPATO (Spatial, Person,
Action/Attribute, and Temporal Object) and therefore makes the learning material more understandable.
This system not only brings us the obvious advantage of anywhere-anytime learning, it also provides
ways to revitalize the teaching and learning of history.
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This research provides students a three-phased English essay reading scaffolding support system by

leading them through a systematic process. By integrating Reading annotator, a web-based annotation system
for reading support, the system can help students know how to enhance their reading abilities. Reading
annotator helps students visual interactively to analyze basic structure of essays by identifying key elements
of each paragraph such as topic sentence, controlling idea, and supporting details. Based on the key elements
of each paragraph, a process-oriented structure-based scaffolding support environment is developed to help
students know how to read essays with various rhetorical forms step-by-step by analyzing the essay
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organizations. The system applies not only text structure, visual representations, summarization, and questions
reading strategies but also reading to summarize and reading to analyze reading levels. Moreover, the
proposed system accommodates the scaffolding strategies such as providing procedural facilitator, guided
learning, using external representational scaffolds, helping the student focus thinking on only those items that
were important for the task.
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In recent years, game-based learning play an important role in education. Many students feel
learning English is difficult and do not like studying English. Some researchers suggest that computer
games can be effective student’s learning. Because it is interesting to play a game, so we combine English
vocabulary and bingo game to design a game-based online English vocabulary learning system in this
study.

10



MRS F L H A REEIE R W2 (6)

#:101# 10" 31 p

*+E %5 | NSC98—2511—-S—216—003—MY3
VR | ZHECRABRTEFHDRE RS DR T LR A TR
IR A R - PR:?ZJ&‘H# Sy — o x Y 3y
v 100#10* 1p = v :
= ko EEAN
ERFEE |02 100 2 . ¢ % B | Chengdu, China
(¢ =)
g3k ¢ # | (3 =) The 2nd International Conference on Education and Educational
Technology (EET 2011)
(* %)
A AR . : : :
o As (% = ) Design of Adaptive Web Interfaces with Respect to Student
Cognitive Styles

- R R
EET 2011 % = # 5 Springer 11 5x<2_ AISC (Advances in Intelligent and Soft Computing) & ]2 -
(AISC108) » #5115 El» %51 B 5 B X P Afpdte - A EHF > A4 B o gk p SHDL R
FHREFFMELFEY P2 n e dmiR ey BAIA A 2my o B E LT AR A4 101
TEEEFCRFEL o BEEC ERLED o

e SN

fffﬁﬁﬁé‘f G- T ZFRHHm o e REFHFRA P A2 Dr. Ogata i {7 BT ETH A
FY2ZRFd EAARERS - AAFI 2B/ RS NI R 100 7= > REKEEFEH 2 &
Alwfeohnte fhhaPHER AT B BELRRABF LY 0 BBF L LTS
BARGR D AT 2B R ﬁﬁpim? FEAZBE ARG P ERLFEA
TRIPAMEAT AP LRI ARG L SRR PRI HEFRILZEA o

NE R R
é@%v%ﬁ@ﬂiwﬁi\gﬁ%@%%o

N

T~ v R
One of the obstacles for incorporating student cognitive styles into web-based learning systems is
the adaptive representation of learning material in web-based environments. This study designed adaptive
web interfaces with respect to students’ cognitive styles by investigating the relationships between
students’ cognitive styles and browsing patterns of content and interactive components. The system then
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adaptively recommended learning content presented with a variety of students’ preferred content and
interactive components based on the students’ cognitive styles. The cognitive style instrument applied in
this study was the Myers-Briggs Type Indicator which is based on Jung’s theory of cognitive styles. It is
based on two fundamental cognitive functions, perception and judgment whose combinations form four
cognitive styles, Interpersonal, Mastery, Understanding, and Self-expressive. An experiment was
conducted to examine the impact of the proposed adaptive web-based system on students’ engagement in
learning. Two classes of college freshmen participated in the experiment. One class was assigned as the
control group using the conventional web-bases system without adaptive web interfaces. The other class
was assigned as the experimental group using the designed adaptive web interfaces. The experimental
results revealed Interpersonal and Mastery students in the control group lost their patience more quickly
than students of the other styles. Furthermore, the results showed the proposed adaptive learning system
could effectively enhance students’ engagement in learning for Interpersonal and Mastery students
especially. The results provided evidence of the effectiveness of the adaptive web-based learning system
focusing on student cognitive styles.
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This study investigated students’ attitudes on the mathematics game Arithmetic Climbing. In this
game, players are required to calculate numbers in a strategic fashion to move their tokens to the
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destination faster than their opponents. Twenty six second grade students played the game for forty
minutes once a week for four weeks. A questionnaire for students’ mathematics attitudes and a
questionnaire for students’ attitudes toward Arithmetic Climbing game were applied in this study. The
students’ mathematics attitude questionnaire included three variables: cognition, affection, and behavior.
It was conducted with pretest/posttest design. The students’ attitudes toward Arithmetic Climbing game
questionnaire included four variables: pedagogy, game, society, and system. The results show that
students had high cognition and behavior but poor affection on mathematics. There were significant
differences between pretests and posttests for cognition, affection, and behavior. The experimental results
also show that Arithmetic Climbing game is a well designed digital game-based learning program with
both high “education” and “entertainment” ingredients. The students have positive attitudes on Arithmetic
Climbing game regarding pedagogy, game, society, and system.
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