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Teaching Process Writing in a Senior High
School in Taiwan: Preparing Students for the
Writing Component of the Intermediate
Level General English Proficiency Test

HE

Summary

Due to many changes in learning English stipulated by Taiwanese
governmental policies, the senior high school students need to develop
communicative writing abilities. But the current method of teaching writing seems
insufficient to develop their communicative writing abilities. The present method
may help build up the students’ accuracy in writing. In fact, vocabulary and
grammar, usually taught to students through practising sentence patterns and
crucial to accuracy are presently an emphasis on drilling them, but this method
frequently reduces the students’ attention spans and does not interest them. To
provide a remedy for these gaps, the concern with endeavouring to introduce
‘process writing’ to the senior high school students is to develop communicative
writing abilities in a more creative way. Thus, many theories and case studies
concerning L1 and ESL/EFL writing with the process approach are reviewed.
Based on the findings and recommendations from the advocates of it, various
techniques, materials and activities are suggested. Its possible implications for the
participants are identified, and advice on these possible problems is also offered. In
this study, by analysing the students’ needs for communicative writing and
preparing them with process writing to meet their needs, they may write effectively.
Thus, growing in communicative writing abilities, my students are able to deal with

the writing component in the GEPT and other real-world writing tasks in the future.

B 4£32 . process writing ~ communicative writing abilities ~ L1 and ESL/EFL

writing
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1 ~ Introduction

The main research problem considered in this study is how to develop my
senior high school students’ writing abilities to be able to deal with writing
composition in the General English Proficiency Test (GEPT) at Intermediate level.
My concern about this problem results from a question that has puzzled me in
recent years. Why have many of my senior high school students failed in the
writing composition part in the GEPT? All of them have taken formal English
education for at least six years before taking the test. I thought the English that they
had learnt from class should be sufficient. They also practised many
sentence-pattern exercises and composition both in class and at home. Yet it
becomes obvious that these methods are not effective enough to develop my
students’ writing abilities.

The analysis of my students’ needs for learning writing shows that they need
to develop communicative writing ability for the use in future jobs, to meet the
requirements for universities, and in preparation for examinations. On the other
hand, it is not sufficient for them to obtain this ability through constant practising
of grammar and translation exercises. Their problems in writing, including
generating ideas into their content, low motivation and confidence, perceptions of
the purposes and the audiences during writing, ability to check their spelling and
grammar errors and familiarity with different genres, should first be taken into
consideration.

There are, however, still lots of English teachers, including me, who do not
know how to solve students’ writing problems and help them write effectively and
successfully. There is evidence showing that the typical method of teaching writing
is not helpful to students’ writing composition. According to the latest result from
the united high school subject achievement examination held in July this year,
among the 108,116 students who took the examination, including English writing
composition (with a total mark of 20), 15.8% of them were awarded zero; 40% of
them were awarded scores below 6, and the average mark was 8 (The Liberty Times,

2005, see Appendix 1). These figures show that there is a need to improve students’
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writing abilities.

The heavy burden of correcting mountains of my students’ written exercises
also made me exhausted and lacking energy and time to provide support for writing
fluency. Therefore, in the chapter that follows, different useful approaches which
may solve my students’ writing problems will be discussed. The ‘process approach’,
which may have positive effects on my students’ communicative writing ability,
will be chiefly considered. How to apply the theories and principles to meet my
students’ aims will be discussed.

2 ~ Literature Review

Two important issues concerning teaching and learning to write about in my
educational setting (the students’ lack of communicative writing ability and the
‘process approach’ to developing this ability) were identified in the previous
section. It is now necessary to provide a definition of communicative writing ability.
Therefore, the main approach to writing—will be reviewed and their capacity to
improve my students’ writing ability will be identified.

The process approach particularly stresses effective communication in written
language (White and Arndt, 1991). The rationales for its promoting communicative
writing abilities will be explored as the assumptions behind the proposal.

2.1 Communicative Writing Ability

Due to the diversity and complexity of writing, different experts have various
interpretations of it. From a linguist’s perspective, “writing brings language to
consciousness...” (Halliday, 1993: 118), as it focuses on accurately using
“grammatical features” (Halliday and Martin, 1993:18). As for the cognitive
aspects, what learners do in the process of writing is sometimes emphasised (Hayes,
1996). What needs taking into account are the different social purposes, the specific
writing styles, and conventions that are dependent on certain social contexts and
need particular attention (Swales, 1990).

Writing, particularly in the ESL and EFL contexts, has been predominantly
viewed as being a means of supporting vocabulary learning and familiarity with

patterns of grammar (Raimes, 1983). That is to say, writing functions merely as an

19



20

Mﬂ%ﬁ& ERET

extension of the “mastery of grammatical and syntactic forms” (Raimes, 1983: 6).
Since the 1980s, the importance of communicative language teaching and learning
has been commonly realized in many countries. Murray stated that writing is about
communication (Murray, 1980). According to Widdowson, communicative writing
ability involves manifesting the linguistic components of a language in a
meaningful context (Widdowson, 1978). Hedge interpreted this meaningful context
as involving subject matter that is especially relevant to the writers or that involves
a real-world situation. Such information in written discourse will be both
interpreted and understood by the reader (Hedge, 2000). Skehan viewed writing as
a process where the individual writing skills are highly related to learners retrieving
their previous experience and written communications (Skehan, 1989).

In sum, a writer with good communicative writing ability needs to convey
messages by using language to a reader by having certain communicative aims. By
having a purpose, the writer may need to explore the knowledge of English and put
it into words, sentences or paragraphs. However, not everyone masters writing --
not to mention my senior high school students who are just beginners at English
writing composition! How to help them develop this ability will be discussed in the
following sections. Different approaches to teaching writing will be reviewed first.
2.2 Process Approach

The process approach to writing can be divided into two main categories: the
“expressive view” and “cognitive view” reflecting advocates’ different emphases on
the various features in the process of writing (Faigley, 1986: 527). These two
essential streams contain the assumptions of the principles and activities in the
proposal. These principles will now be explained in detail as follows.

Expressive View

The principle of the expressive approach to writing is that writers should be
able to express ideas without restrictions. At first, writing was seen as the
“discovery of the truth itself” (Berlin, 1988: 484). Later, expessivists advocated
that writers should “take power in their own prose” (Johns, 1990:25). Murray

proposed that “when we know we may write, we silently practise expressing
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ourselves in our potential writing voices” (Murray, 1980:9). Elbow asserted that,
“only at the end will you know what you want to say...” and that “meaning is not
what you start out with but what you end up with” (Elbow, 1973: 15). Raimes
stressed a notable feature: that students are encouraged to write as much as they
want, without having to worry about the accuracy of the grammar or spelling.
Fluency and quantity of content are the priorities of this approach (Raimes, 1983).
Grabe and Kaplan argued that the expressive approach neglects that not every
student possesses the necessary relevant knowledge about writing on various topics
(Grabe and Kaplan, 1996: 89). However, the expressive approach aims to
encourage writers to grasp every opportunity to write down what they think, both
creatively and directly (Elbow, 1973). Writing activities based on this principle (e.g.
‘fastwriting” in 3.1) may bring a positive effect to my students’ confidence in
writing English composition especially in the earlier stages of learning to write.

Cognitive View

The cognitive approach views writing as a complicated process that solves a
problem (Bereiter and Scardamalia, 1987; Hayes, 1996; Zamel, 1983). It has had a
more profound influence on research into L2 writing and is also characterised by
“thinking” and “process” (Johns, 1990: 26).

The significance of the cognitive processes (such as Bereiter and Scardamalia’s,
model of cognitive writing process, 1987 and Flower and Hayes’ model, Hayes,
1996) to my teaching is that I should know how a writing task is processed and
possible problems that students may encounter during the writing process. [ may be
able to judge what assistance the students need and provide them support in solving
the problems. For example, if students do not have the relevant schemata in
long-term memory to deal with a writing task, an activity to generate ideas may be
helpful to solve the problem.

2.3 Researches on the Process Approach to L1 and ESL Writing and the Model of
the Process Approach

Researches on the Process Approach to L1 and ESL Writing
The significance of the writer in the writing process began to be stressed in the
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1970s and 1980s. This was begun by researchers, such as Emig (1971) and
Sommers (1980), who were interested in investigating what good or bad writers
actually did during the process of writing composition.

In Emig’s L1 case study of eight twelfth-graders’, using the protocol method
--‘composing aloud’ (Emig, 1971: 40) -- she reported her finding that her students
actually experienced a complicated process during writing. They planned things
before putting their ideas into words. Sommers’ study of the revision strategies
showed that L1 student writers and experienced writers display a major difference
while revising. She found out that student writers changed the lexical but not the
semantic items (Sommers, 1980: 382) and they viewed revisions as re-wording
(ibid: 381). On the other hand, expert writers thought of their readers when they
revised and “possess[ed] a non-linear theory in which a sense of the whole writing
both proceeds and grows out of an examination of the parts” (ibid: 386).

Profoundly influenced by researches about L1 writing, studies of ESL writing
processes began to be conducted from the 1980s onwards. In Zamel’s study of
advanced student writers, no subjects were distracted by linguistic problems
(Zamel, 1982: 175). In her later research on ESL teachers’ responses to students’
writing, she concluded that teachers’ feedback had a great influence on students’
revision work (Zamel, 1985). Adopting the same research method, the think-aloud
technique, as in Emig’s L1 study (1971), most of Raimes’ ESL students reported
that “they sometimes wrote in their L1” and that “when they were reading or
writing, they sometimes turned to their L1 to help them out” (Raimes, 1985: 238).
She also found that skilled ESL students kept “planning, rehearsing, rescanning,
revising and editing” more frequently than the unskilled students (Raimes, 1987:
459).

The Model of Process Approach

After reviewing these Lland ESL studies in terms of the process approach,
writing can be defined as a process of discovery (Sommers, 1980; White and Arndt,
1991; Grabe and Kaplan, 1996) and the reflection of thinking, or the uncovering of
meaning (Zamel, 1982, 1983; Murray, 1980). Raimes further clarified it as being
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the “discovery of new ideas and new language forms to express those ideas”
(Raimes, 1983: 11). Writing is regarded as “a complex process with a number of
operations going on simultaneously” (Hedge, 1988:19).

Researchers and experts all define writing processes differently but the
fundamental stages of the writing processes include: pre-writing, writing, and
rewriting. White and Arndt’s model for the process approach to teaching writing
(Appendix 2) clarifies the writing process conclusively. In their model, there are six
stages: idea-generation, focusing on the main idea, structuring, drafting, evaluating,
and reviewing (White and Arndt, 1991:4). It is perhaps not surprising that such a
model is needed to account for the extreme complexity of the writing process.

The process of writing is not linear in sequence. Rather, it is a dynamic and
recursive process that is involved with different levels of cognitive processing in
the mind (Raimes, 1983; Zamel,1983; Hedge,1988; White and Arndt, 1991). Writers
“are darting back and forth from one process to another in real time” (White and

Arndt, 1991: 4). That is to say, writers’ thinking zigzags irregularly and actively. In

each activity, they have to negotiate meaning with the language and make decisions.

There are times though, that these activities simultaneously coincide and also
interact with the others (ibid).
2.4 Characteristics of Process Writing

There are many characteristics in the process approach. During the writing
process, students need to interact with both their teacher and other students, as well
as exchanging thoughts and asking for clarification through interacting with each
other. Therefore, the teaching process for writing involves principles such as
having a process syllabus, the practising of collaborative learning and a
learner-centred curriculum. Theories about these principles are explored in the
following section.
2.4.1 Collaborative Learning

Proponents see this as a significant condition for successful classroom
management. The theory of learning with this method mainly originated from

Piaget’s advocacy (Piaget, 1980). Children have a social relationship with peers
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(ibid). Nunan, on the other hand, indicated that the rationale in support of this
method included theories on humanism, learning from real-world experiences,
sociolinguistics, and motivation to interact with others (Nunan, 1992). Richards
and Rodgers specifically noted that this approach aims to raise learners’ awareness
of the role of the learner in the process of learning (Richards and Rodgers, 2001).
Therefore, learners become able to understand which learning styles are most
suitable for them. Breen and Littlejohn also encouraged group/pairwork activities
in the classroom for its benefits for effective learning (Breen and Littlejohn, 2000).

Some researches have been performed into locating the advantages of teaching
collaborative writing. Conducting a collaborative writing of a document with
twelve teacher participants, Murray found that participants experienced an
interactive negotiation through deciding the aim of the writing task, remedying the
information gapa from their individual schemata and defining the target reader
(Murray, 1992). Still other researchers, such as Zamel, noticed that either small
group or large group conferences can increase the interaction between writers and
their written work (Zamel, 1983).

Proponents of communicative writing (e.g. White and Arndt, 1991; Harmer,
2004) recommended that students who are not familiar with, or do not feel
comfortable with the process of writing, can be motivated by collaborating with
classmates (White and Arndt, 1991; Harmer, 2004). Raimes interestingly
maintained that it may reduce unskilled students’ fear of writing when exchanging
opinions with their peers (Raimes, 1983). Provided students with the collaborative
writing tasks, they learn from each other: as Murray said, “Writing is contagious”
(Murray, 1992:15). Likewise, during the process of pairwork or groupwork,
students may receive creative opinions from their peers or share various ideas and
background knowledge about the topic with each other (Brown, 2001: 47). Harmer
suggested that the possibilities of collaborative classroom activities are intriguing
ideas when written on the board, working on group compositions, or when writing
notes to classmates (Harmer, 2004). It can also promote communication because

there is a genuine purpose to make the task meaningful (ibid). Interaction, though,
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should not be restricted to students. White and Arndt asserted that teaching and
learning writing should construct an association between the teacher and the
learners (White and Arndt, 1991). For the reasons mentioned above, collaborative
learning can provide my students an opportunity to improve English skills as well.
How it will be incorporated in my teaching will be presented in the following
chapter.

2.4.2  Process Syllabus

The process approach to writing encourages students to take control of their
learning. This characteristic mainly follows the concept of a process-- a series of
different phases where learners produce a language (Breen and Littlejohn, 2000).
Additionally, Breen and Littlejohn describe three types of negotiation in language
learning: “personal”, “interactive” and “procedural” (Breen and Littlejohn, 2000:
6-7). In fact, the writing process involves all of these negotiations. Hayes selected
writing as a problem that is solved by making a decision. For instance, given a
writing task about argument, learners need to decide which side they will stand on
and then decide supportive reasons for their argument (Hayes, 1996). They obtain
writing knowledge and generate ideas into writing by brainstorming with their
peers. When performing a collaborative writing task, students need to share
opinions and reach a common consensus (Johnson and Johnson, 2003).

When writers are given a writing task, they have to explore the knowledge of
what to say about the topic and the appropriate form or style of the product. In
Taylor’s terms, there is a dual-directional movement between a writer’s “content
and written form” before and during the process of writing (Taylor, 1981: 5). He
defined it as: “the use of language to explore beyond the known content” (ibid: 6).
This is also the definition of personal negotiation (Breen and Littlejohn, 2000: 6). If
the product of writing is to be understood by its reader, the writer has to take into
account whom the audience will be, in order to communicate the meaning of the
content; thus, there is an interactive relationship between the writer and the reader
(ibid: 7). In the process of writing, student writers may go through discussions with

their peers or teacher to be able to finish the writing task successfully. During this
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procedure, which is called procedural negotiation, there is a certain agreement
being attained (ibid: 8). In other words, the procedural negotiation is the process
that enhances the activation of personal and interactive negotiation.

Nunan viewed the negotiated curriculum as an interactive classroom that calls
upon activities between the teacher and the learners (Nunan, 1988). Breen and
Littlejohn’s notion of a syllabus is consistent with the process approach in how the
work is executed -- instead of the provision of a planned structure or model of
language (Breen and Littlejohn, 2000). In preparing for the teaching of writing, it is
crucial to think about what sorts of classroom activities would best suit learners.
Budd and Wright further explained that the process syllabus may involve three
aspects: the content of the course materials, what the teacher interprets from the
textbook and what the students prefer to receive or are not fascinated with (Budd
and Wright, 1992). It is worthwhile to take these features into consideration when
incorporating the process syllabus into my teaching writing through the process
approach. Harmer claimed that encouraging students in the decision-making
process may increase students’ enthusiasm and cooperation (Harmer, 2004). How
students’ cooperation can promote learners’ effectiveness in writing will be
discussed next.

2.4.3 Learner-centred Curriculum

Nunan made it clear that the traditional curriculum (subject-focused) basically
treats language learning as the mastery of knowledge of a language (Nunan, 1988).
Raimes stated that if teachers are always the ones who ask questions and dominate
classroom activities, then learners’ willingness to join in classroom activities will
be lessened (Raimes, 1983). The learner-focused curriculum, on the contrary,
usually sees acquiring a language as continuous steps of gaining skills (Nunan,
1988).

Advocates of a learner-centred curriculum are more eager to help learners
acquire the necessary skills of the target language to be applied outside the
classroom, rather than to get to grips with individual parts of the language. For

example, Zamel, from the angle of needs analysis, suggested that bringing a
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learner-centred syllabus to students provides teachers with the necessary
information of what further aspects about writing the learners need to know (Zamel,
1983). Once the learner-centred curriculum is applied to the process approach to
writing, the content or topic of writing should be relevant to the learners (Richards,
1990). Consequently, learners will be motivated by meaningful and interesting
discussions and the aims of the negotiation can be achieved. They, hence,
understand writing as a process by participating in different kinds of classroom
activities (ibid).

3 ~ Proposal for Teaching My Senior High School Students Writing

As described, my students’ needs for communicative writing ability to prepare
for the writing component in the GEPT at Intermediate level must be given
attention. My students’ writing problems can be specified as follows.

1. Students panic when their minds go blank because they have not the slightest
idea of what to write about a topic.

2. They do not feel confident and are thus unmotivated when writing English
composition.

3. They do not sense the purpose of or the audience for their writing,.

4. They do not have the sensibility to discover their writing problems.

5. They are not used to checking their linguistic errors within the composition.

Based on the literature reviewed, it aims to provide teaching techniques, materials

and activities for me to help my students solve the above-mentioned problems and

develop communicative writing skills.

As Badger and White assert, there is no single method that is best for teaching
writing (Badger and White, 2000). Different experts have proposed a number of
activities to help teach people to write (e.g., Hedge, 1988; White and Arndt, 1991;
Harmer, 2004). Thus, suggestions for activities and techniques on the basis of
process approach and the genre approach are provided (the concepts coming from
Badger and White, 2000, and from Harmer, 2004).

White and Arndt pointed out a possible sequence of classroom writing

activities related to the writing process and highlighted as follows:
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Discussion (class, small group, pair)
Brainstorming/making notes/asking questions
Fastwriting/selecting ideas/establishing a viewpoint
Rough draft

Preliminary self-evaluation

Arranging information/structuring the text

First draft

Group/peer evaluation and responding

A SO AT A A e

Conference

Second draft

_
—_ O

Self-evaluation/editing/proof-reading
. Finished draft

—_
[\

13. Final responding to draft
(White and Arndt, 1991: 7)

Advocates of process writing emphasise its functions of communicating,
improving and obtaining support from peers (Hedge, 1988; White and Arndt, 1991;
Harmer, 2004). Their assertion seems to be able to meet my students’ needs.
Therefore, 1 will adapt from activities in these processes to solve my students’
specific writing problems.

Furthermore, it is impossible for the students to complete learning of all
writing skills in the classroom during the high school English education. They may
have the need (e.g. studying abroad or international trading) to communicate in
written English outside the classroom in the future. They will have to deal with
these writing tasks on their own. Therefore, it is also necessary for them to know
how to select the appropriate strategy to help them learn more effectively. Among
all of the metacognitive strategies, self-evaluation learning may help the students
discover their strengths and weaknesses in learning in order to improve their
writing. It will thus be suggested by me to help teach my students.

3.1 Activities for Generating Ideas

Effectively conveying messages to readers is essential in writing (Murray,



é [ #2555 ] Teaching Process Writing in a Senior High School in Taiwan: Preparing Students
for the Writing Component of the Intermediate Level General English Proficiency Test

1980). However, when writers do not know what to say, as in the story completion
part in the GEPT, how can they communicate effectively with their audience? The
students may not have enough knowledge or relevant experience about every topic
to be able to write competently. This is why they frequently experience mental
blockage of ideas. Consequently, helping students to generate ideas is my top
priority. Hedge and White and Arndt recommended some useful techniques for
learners to elicit ideas, such as interviews, observations and note-taking, using
visual or audio sources and so on (Hedge, 1988: 55,58; White and Arndt, 1991:
33,35). Among all their recommendations, they believed that “brainstorming” and
“fastwriting” (Hedge, 1988: 34,44; White and Arndt, 1991: 18-20) were the two
techniques that may make my EFL senior high school students feel most involved
in their writing class.

Firstly, brainstorming is practical for such learners when they start to learn
writing. Students can work on a topic in pairs or in a small group. Abundant ideas
associated with the topic will be contributed because of each student’s different
background knowledge. Other likely activities, such as drawing ‘mind maps’ and/or
writing down their ideas in different columns, allows students to put down
connected ideas fluently (Hedge 1988, White and Arndt, 1991). One detailed
example of ‘brainstorming’ activity is presented in Appendix 3.

The alternative, fastwriting, provides each student with the opportunity to
practise the discovery of the central idea of writing (Hedge, 1988:46). Called by
Harmer “instant writing,” such writing for five to ten minutes without stopping
before drafting may increase students’ self-independence in writing (Harmer,
2004:63). Students may be amazed to see their ability to producing English
sentences increasing rapidly. For beginners at writing, the unexpected benefit is
that they will learn to focus on the content without worrying too much about their
accuracy in the mechanics of writing (Raimes, 1998). As well as generating ideas,
fastwriting also provides students with opportunities to focus on organising the
ideas that they have generated (White and Arndt, 1991). An example of a

fastwriting classroom activity is given in Appendix 4.
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3.2 Interactive and Collaborative Writing Tasks

Many researchers and experts have indicated that the relationship among
participants (e.g. teacher and student(s); student and student(s)) in the classroom
are mutually correlated. Writing in pairs and groups involve interaction and
collaboration (Johnson and Johnson, 2003). Johnson and Johnson drew attention to
the two outcomes of the interdependent relationship: cooperation and competition.
They argued that collaborating with peers may motivate students to study and gain
self-confidence. They also claimed that cooperation brings participants’ cognitive
strategies to a higher level than does competition, and brings about beneficial
interactions: writing with collaborators can activate students’ cognitive processes
(ibid).

As the old saying goes, ‘two heads are better than one’, as individual learners
contribute their efforts to the work through a collaborative writing process and will
thus benefit from it (Harmer, 2004). In helping students to learn writing effectively,
writing tasks should enable students to acquire a variety of input. For example, the
differential background knowledge learners bring to the classroom is like a pool of
contextual input (Badger and White, 2000). Learners can observe and gain different
genres in writing from their interaction with both peers and their teacher.

For the reasons mentioned above, in order to increase students’ confidence in
writing, some collaborative activities are suggested. First, Hedge and Murray
recommended “jigsaw story telling” as an effective classroom collaborative writing
task (Hedge, 1988: 76; Murray, 1992:115). As far as I am concerned, such writing
activity may enhance students’ ability to deal with the ‘story completion’ writing
tests in GEPT -- highlighted as a writing problem for my students. In class, students
can be separated into small groups and each be given one different picture from a
short comic strip (Appendix 5). Next, each group member writes a few sentences
about their own picture, on the basis of an agreement about their story within their
group. Thirdly, the students are then re-grouped, so that each member is different
from the preceding group. Students then write a new story, within the new group,

using the sentences generated in the preceding group.
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An alternative way of organising a collaborative writing task is to conduct a
“mini project” (Hedge, 1988: 71) outside the classroom, which can also help with
class time limits and students’ stress levels. Firstly, students can be paired into
small groups, on the basis of the concept of the process syllabus; they are given the
freedom to make a decision on a topic within the theme of ‘social issues’ (e.g.
‘Why are there so many scooters in Taiwan?’- a topic in the GEPT template, LTTC,
2004: 66). Next, they allocate individual group members to perform different parts
of the work. Each person thus goes about collecting the information needed. Finally,
they need to discuss and select the most useful sources required for writing up their
mini-project.

3.3 Contextualized Task

Johns combined Halliday’s definition of context and viewed it as: “the events
that are going on around when people speak [and write]” (Johns, 1997: 27). Willis
also stated that “In real-life situation, we only write in order to communicate
something to someone.” (Willis, 1996: 63) Likewise, writing tasks in my classroom
should assist real-world communication.

Some students cannot produce successful writing, partly because they do not
know to whom they should write (Hedge, 1988; White and Arndt, 1991; Harmer,
2004). Brown and Hedge argued that the function of writing is just a demonstration
of students’ understanding of what they have learned if they believe that the teacher
is the only reader and marker (Brown, 2001; Hedge, 1988). If students are not able
to sense the purpose and the target reader of their writing, the students may produce
content that is irrelevant to the topic (Hedge, 1988). Hedge suggested providing
students with a “contextualised writing task” to deal with the problem (Hedge,
2000:311). Some classroom writing activities to help students create a target
audience and a purpose are provided in the following section.

1. Letter for Real Purposes: Pair students and ask them to write a letter to
invite their partner to do something (e.g. watch a movie, have a birthday party or go
to an international exhibition of computer games etc.) (Barker and Fidge, 1999:
48).

31



32

Mﬂ%ﬁ& ERET

2. Role Playing: Students can be provided with a meaningful context. A
simulation environment allows them to use English and expand their thoughts
outside the classroom environment. In this way, students’ intrinsic motivation may
be increased by the authentic writing tasks and they may enjoy being involved in
writing. For example, the teacher can prepare a role card for each student. Students
can then work on a piece of writing according to the role assigned to them (White
and Arndt, 1991: 42). In combination with a collaborative writing task, students
may also work on writing a pamphlet to introduce their school or city to foreign
visitors. They can practise writing from someone else’s point of view (Barker and
Fidge, 1999: 42).

Alternatively, students can ask and give advice to each other, like an ‘Agony
Column’. One student can write a letter describing his/her problems or worries to
the other, allowing the other student to be the ‘agony aunt’ and respond to the
student’s letter (Hedge, 1988: 78). A classroom writing example of an ‘agony
column’ is presented in Appendix 6.

For many professional scholars and researchers, it is insufficient to keep
students practising writing within certain contexts. Students also need to
understand “what a text should be like” (Tribble, 1996: 57). Reppen suggested
students recognise the different features of texts so that “they can better understand
how to make a piece of writing more effective and appropriate to the
communication purpose.” (Reppen, 2002: 322). For example, it is inappropriate to
use narrative style in academic essay with an argument. Registers in a letter of
mourning are completely different from those in a letter of congratulation.

Some general techniques and textual features of genres can be aimed at
preparing my students for the GEPT -- e.g. a letter is a type of writing task which
can be summarised as follows.

1. Encourage students to read extensively and practise different written text
types (White and Arndt, 1991: 75). Students can be provided with different samples
of writing, such as a postcard, a business letter, a recipe, an e-mail message and a

poem, to help them recognise the conventions (examples in Appendix 7).
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Alternatively, they can be provided with letters of invitation, of thanks and of
mourning to recognise the registers. Each student can circle the words (i.e. registers)
which belong to each specific letter (Harmer, 2004: 17).

2. Practise cohesive devices. Teachers need to explicitly teach students
cohesive devises in writing (Hedge, 1988: 103-105). An example of this activity is
provided in Appendix 8.

3. Encourage students to consult a dictionary to understand the collocation of
a word or a phrase. Tribble suggests that “concordancing” is a technique that can
raise students’ awareness of the contextual features of words (Tribble, 1996:59). It
is impossible for students to afford this expensive database but they can understand
how to use words accurately with the help of dictionaries (e.g. The BBI Dictionary
of English Collocations, Benson et al., 1997).

3.4 Reviewing/Revising

As Zamel asserted, most writers need to undergo a series of revisions of their
point and will know what they wanted to express in their writing (Zamel, 1982).
Bereiter and Scardamalia also pointed out that less skilled writers seldom revise
their ideas in the content (Bereiter and Scardamalia, 1987). The above also
demonstrates the importance of revising during the writing process.

From my experience of teaching senior high school students writing, some
unskilled students may slow down their writing to reflect on suitable words or
phrases. In order to meet the marking criteria in GEPT (see Appendix 9),
expressing ideas clearly without causing serious misunderstanding should be the
priority. However, both my good and poor students did not sense where their
writing problems were, including with meaning and written texts. Techniques, such
as self-revision, peer-revision and conferencing -- which could guide my students
to focus more on the content and help them to discover problems in writing
composition -- are suggested as follows.

1. Self-revising: Hedge recommends a self-checklist (Appendix 10) to help
students to “re-write” their composition (Hedge, 1988: 23). Going through the

questions on the checklist, students can see if their writing achieves fluency both
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during and after writing.

2. Peer-revising: Students can be encouraged to check or comment on the
ideas in each other’s writing. This can be achieved by allowing students to select a
topic to write about from their own experiences or from a provided list of topics so
that they have a choice of topics to write about. Then, they can be asked to write a
paragraph for ten minutes or so. After writing, they can then exchange their writing
with their partner. While checking each other’s work, students can be given a
peer-evaluation checklist (Appendix 11), as a guidance to focus on the ideas in the
content. This is another method to improve students’ ability to write fluently
(Harmer, 2004).

3. Conferencing: Before suggesting where to position conferencing in my
teaching context, its definition and rationale need to be addressed. Conferencing in
a writing class is a one-to-one conversation between the teacher and student (Hedge,
1988:154; White and Arndt, 1991:131; Tribble, 1996:126). The function of
conferencing is for the teacher to provide support for students’ content writing,
objective and target audience (ibid.) Both Tribble and Zamel suggested that
conferencing should be conducted during the students’ planning and first-draft
stages (Zamel, 1982; Tribble, 1996: 125). White and Arndt argued that it can also
be held only after composing (White and Arndt, 1991: 131). The teacher may sit by
individual students and provide them with support in class (Hedge, 1988: 154).
Alternatively, it may be conducted in a “corner of the classroom”, “in a hallway”,
or “by telephone” (Carnicelli, 1980:101).

Some tips for conferencing are suggested to me and other Taiwanese senior
high school English teachers who would like to encourage students to discover
problems and provide them with advice during their writing process. The following
is a summary of this advice.

1. In order to raise writers’ awareness of why and how to express thoughts
communicatively to the reader, it is suggested that conferences should not be held
after students have finished their final work. Once students see their imperfect final

graded products, they may lose interest in sharing their problems with their teacher,
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believing that the teacher’s advice may just sound like criticism (Carnicelli, 1980).

2. During the planning and writing phase, teachers should respond to students’
ideas in their content, rather than correcting their errors of spelling, grammar and
punctuation (Arndt, 1993).

3. While students are composing in class, the teacher should be careful with
the questions they ask the students and with the advice given to student’s problems,
just in case the students misinterpret the teacher’s advice as an explicit instruction
(Harmer, 2004).

4. When conferencing during classroom writing activities, the teacher should
sit beside the individual student and avoid standing in front of them, in case they
cause the students’ too much pressure and tension (Hedge, 1988).

3.5 Editing

Raimes pointed out that very few expert writers can finish a successful writing
without any type of modification (Raimes, 1998: 56). She further pointed out that a
piece of fluent writing full of ungrammatical sentences and unrecognisable spelling
errors may cause reader’s difficulty in comprehension (ibid: 75). Harmer indicated
that for teachers to correct students’ every written error may not be the most
effective way of improving students’ writing skills (Harmer, 2004: 110).

Since Taiwanese senior high school students are seldom accustomed to check
their linguistic errors, they may not be capable of detecting where the ‘errors’ are.
Therefore, there are two concerns here which need to be dealt with: the
development of students’ linguistic knowledge and their ability to locate errors in
their compositions.

Harmer (2004) and Raimes (1998) suggested some tips to help students
develop linguistic knowledge in writing. Firstly, the teacher can demonstrate two
versions of a short paragraph, with both correct and incorrect sentences, to raise
students’ awareness of English problems such as syntax, subject-verb agreement,
and punctuation. Students can compare and write down the differences either in
groups or individually. Alternatively, students may practise some controlled

exercises to familiarise themselves with these language features (an example is

35



36

Mﬂ%ﬁ& ERET

provided in Appendix 12). Secondly, the teacher may encourage students to consult
their dictionaries or grammar books. This may also expand their linguistic
knowledge beyond what they have learned in class. Thirdly, when many students
make similar mistakes when writing, the teacher may clarify their misuse of
English by remedial teaching (Harmer, 2004: 108-109; 111-112; Raimes, 1998:
195).

For the second concern mentioned above, a recommendation of a step-by-step
procedure by Hedge (1988) and Seow (2002) may help students improve their
editing skills.

1. The teacher can correct students’ writing by providing accurate forms,
spelling, idioms, verb tenses, or more suitable English expressions.

2. Next, the teacher can point out where students’ errors are by underlining
them and encouraging them to correct errors their own.

3. The teacher can also use correction symbols (examples are provided in
Appendix 13) to point out students’ errors and urge them to work out their errors
and correct them by themselves.

4. The teacher may write in the margin, by listing the line numbers with errors,
and ask the students to locate their errors and correct them (Hedge, 1988: 151).

5. The teacher can give students a checklist (Appendix 14) as a reminder so
they [attend to] accuracy when editing (Seow, 2002: 318-319).

3.6 Evaluating Learning Progress

Nunan pointed out that teachers should encourage students to examine their
roles when they are learning, to grasp how to develop the strategy that best suits
them (Nunan, 1988). Beglar and Hunt further indicated that regular evaluations
reflect what the students have studied and what still needs to be improved (Beglar
and Hunt, 2002). One way of evaluating my students’ progress in learning is to
examine to what extent their written products meet the objectives of each particular
learning activity.

In order to help my students develop their ability to evaluate their written

work, they should understand what characteristics are found in a good piece of
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writing. The teacher can first prepare a sheet of marking criteria (e.g. criteria from
GEPT- Appendix 9). Each student can then be provided with a checklist (Appendix
14), so they may tick which elements they think are important in a piece of written
work. Next, the students can compare their checklist with the teacher’s and use this
checklist to evaluate their own finished written work or their peers’ work.
3.7 Conclusions

A variety of writing materials, activities, checklists and questionnaires were
adapted or taken from different sources and suggested to solve my students’ writing
problems. When I designed writing activities or provided support for the students’
writing skills, various factors which influence students’ learning were also taken
into consideration. In the writing class, the students also develop reading and
speaking abilities through extensively reading different types of writing and having
encouragement to communicate in English with their peers. The students learn to
be responsible for their learning and develop autonomy by evaluating their written
work and learning. However, | must admit that it is very difficult to make a perfect
proposal to develop the students’ communicative writing abilities. It is impossible
to isolate every single aspect of carrying out process writing. Therefore, the
evaluation of the proposal and its predictive possible problems will further be
discussed later.
4 ~ Evaluating the Proposal
It is true that there are many benefits from the process approach to teaching and
learning writing. Yet, some considerable practical matters still need to be addressed
when incorporating it into teaching senior high school students in Taiwan. The
following is mainly concerned with those predictive possible problems which may
occur in my educational setting, as problems encountered by teachers may result
from the public English curriculum and pedagogy. The former includes how the
process approach fits into a pre-determined syllabus, colleagues’ doubts, a big
heterogeneous class of more than forty students, and limited class time. Difficulties
in pedagogy may come from students’ resistance (heavy workload and

unwillingness to adapt to changes), and the use of the mother tongue. These
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potential problems will be discussed in an attempt to improve the teaching my
students writing through the process approach. Thus, a number of suggestions will
be made to address how these above predictive problems might be dealt with.
4.1 Implications of a Pre-determined Syllabus

Generally, there are four to five English classes per week. Each class consists of
about forty students, with one period lasting fifty minutes. Students are placed into
a class according to the normal distribution. There is always a teacher committee
held at the beginning of the semester. At this meeting, the teacher representatives
will take charge of planning the English syllabus. They will arrange how many
units (usually 4~6 units) and what units in the textbook should be assessed in the
monthly examination. The other teachers thus follow the syllabus and teach the
scheduled units within one and half a months to prepare the students for the
monthly examination which does not include written composition.

One of the obvious characteristics of process writing is that it is
time-consuming. In order to allow students to experience the process of writing,
from the generating of ideas to the final written product, as well as discovering the
meaning of the writing, they may need longer than an hour to complete the writing
process. Because of taking writing composition in examinations mentioned
elsewhere, the statement from MOE (MOE, 2005), and different future needs for
written English, the process approach to writing is also characterised by evaluating
students’ work in many different ways -- such as self-evaluation, peer-evaluation,
and portfolio work (a file that includes samples of students’ work (Johns, 1997)).
4.2 Implications of Teachers

In Taiwan, most of the senior high school teachers are regarded as authority
figures in the classroom. These teachers think that they fulfil their duty responsibly
on the grounds that they tell students every detail in the textbooks. The teachers
take on most of the teaching and learning work, such as preparing learning
resources, marking students’ writing and even correcting every error in the
composition assignments.

On the other hand, teaching writing with the process approach emphasises the
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teachers’ understanding of how students learn and what they do during the writing
process, so that they help students discover how to find appropriate strategies
which suit their own learning styles. They also transfer some control of the learning
to students. From Cohen’s point of view, they fill the roles of “diagnostician,
learner trainer, coach, coordinator, language learner, and researcher” (Cohen, 1998:
65).

4.3 Implications of Students

In my own personal experience of teaching writing to senior high school
students, in the typical Taiwanese classroom, students tend to learn passively. They
are used to waiting and expect their teacher to ‘feed’ them knowledge and skills.
That is to say, they rely on their teachers to instruct them. As in the writing class,
when provided with the modelled/controlled drills of sentence patterns and
translations, students are more like imitators whether they are good at writing
composition or not. In addition, they tend to take it for granted that it is a teacher’s
job to correct their English composition. This makes them think that their duties are
to take notes of what their teachers have taught, to memorise them and to practise
with repeated exercises.

On the other hand, the roles of students are expected to be more active and
significant in the writing class that employs the process approach. First, because
writing tasks move from language-/form- based activities to learner-focused
activities, learners are required to take part in more learning tasks both in and
outside the classroom. Secondly, students need to contribute individual ideas and
effort to the activities of learning to write, such as brainstorming,
peer-revising/editing and project writing. Thirdly, the interaction with the teacher
or with peers is more frequent for conferencing, collaborative writing tasks and
dialogue journals. The above drastic changes to learners may cause students some
challenges and be met with resistance. These most likely problems to this teaching

situation and possible suggestions will be discussed in the following section.
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Appendix 2
A Model of Writing Process

/

Structuring <+———

AN i

Generating ideas
(Taken from White and Arndt, 1991: 4)

Appendix 3
Instructions for Brainstorming Activity

Drafting

T

Reviewing — Focusing

N

<—>  Evaluating

Objective: To help students generate ideas.

Time: 30 minutes

Procedure:
Phase 1 (10 minutes)

Step 1: Explain to students why and

how to do the brainstorming.
Step 2: Set up a topic (e.g. internet)

Step 3: The teacher encourages students
to give ideas about the topic and
constructs the mind map (see #1)

on the board.

Phase 2 (20 minutes)

Step 4: List some topics generated by
students on the board.

Step 5: Ask each student to write their
name by a topic they are

interested.

Step 6: Pair students with the same topic

into one small group.

Step 7: Each group of students works on

their mind map.

(Adapted from Hedge, 1988: 34)

#1 Mind map of the Internet
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movies

music

good experience

/

N/

RPG | — | badexperience

Entertainment

school news

Internet BBS N
Shared
e-mail bank opinions
shopping \
\ books
cosmetics clothes

(Adapted from Huang, 2003: 154)

Appendix 4

Instructions of Writing Activity: Fastwriting Activity

Objective: 1.To help students organise ideas generated from the brainstorming.

2. To develop writing ability of fluency.

Time: 50 minutes

Procedure:

Phase 1 (15 minutes)

Step 1: Explain to students why and

how to do the fastwriting.
Step 2: Set up a topic (e.g. nightmarket)

Step 3: The teacher encourages students
to give ideas about the topic and
constructs the mind map on the
board.

Step 4: The teacher demonstrates

fastwriting (@1) about the topic

Phase 2 (35 minutes)

Step 5: Students form themselves into

small groups.

Step 6: Students within a group decide a
topic and construct a mind

map together.

Step 7: Students write their own work
for 5 minutes without
stopping, based on the mind
map they drew.
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on the board for 5 minutes. ) )
(Suggestion: Students can refer to their

mind map briefly while

writing.)

(Adapted from Hedge, 1988: 44)

@1

Nightmarkets are one of the special Taiwanese cultures. The special things you can
see there are cheap and fashionable clothes. But the quality of the clothes is poor.
The most well-known items are the various kind of snacks, including hot and cold,
fried and roasted, and sweet and spicy. These items attract many Taiwanese to the
nightmarkets. Therefore, it is always crowded. This frequently results in thefts and

rubbish lying around.

(my resource)
Appendix 5
Short Comic Strip
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© 2001-2004 Old Master Q Comics
Taken from Old Master Q Comics,
http://www.oldmasterg.com/archivehtml/20000407.shtml 2005/8/2
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Appendix 6

Instructions for Writing Activity: Agony Column

Objective: To help students know the target audience of writing.

Time: 50 minutes

Step 1:

Step 2:

Step 3:

Step 4:
Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

Procedure:

The teacher explains briefly about how this writing activity is going to

proceed.

Students brainstorm by interviewing some peers about problems they

have and take notes of these problems.

Students write a short letter about their own problems on a piece of

paper.
The teacher collects and mixes up all of the students’ papers.
Ask each student to draw one paper.

Students tell the teacher what problems they need to reply to and the

teacher lists and categorises problems on the board.

Students conduct brainstorming about possible answers to these

problems.

Assign each student a reply letter of advice about a problem as

homework.

Collect these letters of problems and advice and make a class magazine.

(Adapted from Hedge, 1988:78)

Appendix 7

Different Text Types

Postcard
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Aug. 05. 2005

Dear Sherry,

I can’t believe it’s so warm here! I bet you
people in Taipei must be wearing heavy
jackets now. But here some people are still
wearing T-shirts. Yesterday I went to
Honolulu Bay and there were quite a few
swimmers there. Hawaii sure has the nicest
beaches in the whole world. If possible, I
would like to study here. I will be flying
back on Aug. 25. Would you like me to

bring you some souvenirs? See you soon.

Best wishes,

Ting

No.9, Lane 18, Sec. 15,
Dunhua S. Rd., Da-an District,
Taipei City

106 Taiwan R.O.C.

(Adapted from Huang, 2003: 86)

Recipe

Fried Eggs

Instructions:

First method. Put 2 teaspoons of butter in a frying pan. Let butter melt over a slow
fire. Break 2 eggs carefully into the pan, taking care not to break the yolks. Season
with salt and pepper. Let the eggs cook slowly until the whites of the eggs are set.

Method 2. Put 1 tablespoon of butter or butter substitute in a frying pan. Melt over

a slow fire. Break 2 eggs as in Method 1. As soon as the butter starts to run out

from under the eggs, take a spoon and baste the eggs until cooked.
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Method 3. (Turnover). Use Method 1 until the whites of the eggs start to set. using
a pancake turner, turn the eggs over and finish cooking. By this method the eggs

are cooked on both sides.

Adapted from Free Recipe,
http://www.freerecipe.org/Breakfast/Eggs and Omelets/Fried Eggs/FriedEggsR b
ahfi.htm 2005/8/2

E-mail Message

Message sender : Ada Wang <adawang121@hotmail.com>
Date : 2005, 6,13, 10:28:36

Message receiver : optiju@msn.com

Title : Birthday please

Hi

Click on the link below and please enter your birthday for me. I am
creating a birthday list of all my friends and family.
http://www.BirthdayAlarm.com/bd2/44844148a475728465b638771570c2
51001185d968

Many thanks

Ada

(My source)

Business Letter

BOOKMART
PUBLISHING
SERVICES LTD
Mr. L. T. Wang
Financial Manager
The Wang Books
10 Cheng Kung Rd.
Taipei, 241
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4 August 2005

Dear Mr. Wang
Our Statements dated 15 June and 15 July 2005

As we have received no reply to our letters of July 1 and July 31, we are

compelled to draw your attention once more to your non-payment of the sums
owed to us. The total amount outstanding is now NTD 200,000.

We regret that we cannot continue to allow further credit terms while this debt
remains uncleared. Until further notice, therefore, goods will be supplied to you

only on receipt of cash against a pro forma invoice.

I shall be obliged if you will contact me personally within the next seven days
to discuss the means by which the amount outstanding can be cleared. We are
anxious to avoid any action which might jeopardise the good business

relationship we have enjoyed with you in the past.

Yours sincerely

C. K. Cheng

C. D. Cheng

Accountant Manager

(Adapted from Owen, 1992: 59, in Tribble, 1996: 78)

Poem

MAGIC BOX
I will put in my box
the lick of a tiger
the grunt of a pig
the kick of a horse

I will put in my box
the kiss of a lion
the shining of the moon

the sound of a trickling stream
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I will put in my box
the bite of a kitten
the roll of an eyeball

the howl of a wolf

I will put in my box
the breath of a jaguar
the taste of the salty sea

the cold feel of snow

I will put in my box
the taste of fresh blood
the smell of old crab

the scent of a shoe

My box is the opening to a human’s mouth
With secrets in the molar teeth
Under the tongue is a twenty pound note

secretly hidden so no one can see

(Taken from an 11-year-old child’s work in Riley and Reedy, 2000: 104-105)

Appendix 8
Writing Activity: Cohesive Devices

Objective: Students to be able to recognise cohesive devices in writing.

Time: 50 minutes

Procedures:

Step 1: Teacher gives each student the handout of some cohesive devices (#1).

Step 2: Teacher reviews the points in the handout with students quickly.

Step 3: Teacher gives each student three types of letters (#2, #3 and #4).
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Step 4: Students pair themselves into small groups.

Step 5: Each group of students circles the cohesive devices in the three letters.

Step 6: All check the correct answers altogether in class.

(Adapted from Hedge, 1988: 104)

#1 Handout of Cohesive devices

a conjunction (joining two words, phrases, or clauses)
nd - You make lunch, and I'll take care of the children.
used for adding another fact or idea to what you have already said
e - Ken is a good photographer who also loves to draw and paint.
used for introducing a situation that may happen or may be real,
if especially when talking about its results:
- If we miss the last bus, we'll have to walk home.
a word used instead of a noun for referring to a person or thing that
has been mentioned earlier, for example "she," "they," "that," and
pronoun
"yourself"
- I was with Lisa when she bought her wedding dress.

(Adapted from Hedge, 1988: 104 and MACMILLAN English Dictionary for
Advanced Learners of American English, Mayor, et al., 2002)

#2 Letter of Invitation

July 31, 2005

Dear Joy,
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How are you? Have you made any plans for the winter vacation yet? [ have
been thinking of going to the east coast and staying in Taidong for two days.
How about joining me? We could make it an around-the-island tour. If time is
short, we could fly down to Taidong and then take the train back along the
eastern coast. There will be lots of beautiful scenic spots for pictures! Give me a

call or write me a note as soon as you decide.

Yours,

Mary

Adapted from
http://elearning.tccn.edu.tw/1000110082/hmchang/short41-80.htm#68 2005/8/2

#3 Letter of Appreciation

May 8, 1994
Dear Daniel:

Thank you very much for the wonderful holiday vacation I spent with you
and your family. Your mother is such a terrific cook! I think I must have gained
10 pounds in just a week I spent with you. I really appreciate your taking time
off from work to take me around and show me so many places. You are lucky
to live in such an interesting area. I hope that soon you will be able to visit my

part of the country. Thank you again for a wonderful time. Let's keep in touch.

Best regards,
Matthew

(Taken from Blanchard and Root, 1994:51)

# 4 Letter of Congratulation
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August 22, 2005

Dear Ching-Hua:

On behalf of all staff in Taipei Girls’ High School, I would like to
congratulate you sincerely on your excellent performance in the united high

school subject examination.

I have to say that I was not surprised to know that you are eligible to
enter the top university in Taiwan. During the past three years, you had made
so much effort to study. You always persisted to figure out every detail about
questions that you didn’t understand. Your diligent hard work also improved

the learning atmosphere for the whole class.

I wish all your best in the future study and hope you will have a rich

harvest of learning from your university education.

Best Regards,

Mi-Yah, Yeh

(my source)
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(Taken from the Official Guide for GEPT Review, LTTC, 2004: 40)
Appendix 10
ChecKklist for Self-revising
-Am I sharing my impressions clearly enough with my reader?
-Have I missed out any important points of information?
-Are there any points in the writing where my reader has to make a ‘jump’
because I’ve omitted a line of argument or I’ve forgotten to explain

something?
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-Does the vocabulary need to be made stronger at any point?
-Are there any sentences which don’t say much or which are too repetitive and
could be missed out?
-Can I rearrange any groups of sentences to make the writing clearer or more
interesting?
-Do I need to rearrange any whole paragraphs?
-Are the links between the sections clear? Do they guide my reader through
the writing?
(Taken from Hedge, 1988:23)
Appendix 11
Peer-evaluation Checklist
When responding to your peer’s draft, ask yourself these questions:
What is the greatest strength of this composition?
What is the greatest weakness?
What is the central idea of this composition?
Which are the ideas which need more elaboration?
Where should more details or examples be added? Why?
Are there any questions that the writer has not answered?
Is there any point at which this composition fails to hold the reader’s
interest? Why?
Is the organisation confusing at any point?
Is the writing ever unclear or vague?
(Taken from Seow, 2002:318)
Appendix 12
Writing a Worksheet to Help with Understanding Sentences
Instruction: Write a correct version of each numbered line that is not a sentence.
The mistakes may include grammar, punctuation, or combine one numbered line
with the one that comes before or after it in the list.
1. the sun is shining.

2. They walk slowly and quietly

57



98

Mﬂ%ﬁ& ERET

15.

Watching themselves make steps on the white sand.
You can hardly see any sand.
Because there are so many people and so many umbrellas.
You can imagine walking on the white glittering sand.
The feeling of cool sand running through your toes.
There is a big coconut tree.
Some leaves on the sand.
. Is a Ken-Ting beach in the Green Islands.
. The tree on the beach it is very big.
. Shade from the sun some umbrellas provide.
. On that beach, two people who are enjoying the beautiful weather.
. The sun shining.

the people who are sitting on the beach feel very relaxed.

(Adapted from Raimes, 1983: 195)
Appendix 13

Correction Symbols

Symbol Meaning Example
ww wrong word I lived at America.
wo wrong word order I very much like you.
T wrong tense He sees the rainbow yesterday.
SP wrong spelling The man likes to sleap under that tree.
P wrong punctuation Did you meet him this morning.
WF wrong form ‘Harry Potter’ is the better book that I
have ever read.
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M unclear meaning That is a very excited photograph.
A something missing She left__office at five p.m.

He was too tall enough to get the ball
[ not necessary
back from the tree.

(Adapted from Hedge, 1988: 152; Harmer, 2004: 111)
Appendix 14
Marking Compositions
1 What do you think is most important in a composition? Put these things in order
of importance (number them 1-10, with 1 as most important).
O correct grammar
o length
O originality of ideas
o spelling
0O punctuation
0 neat handwriting
0 a good range of vocabulary
o complex and well-structured sentences
0 good organization with introduction, body, and conclusion
o keeping to the title
2 Is there anything missing from the list?
3 Find out from your teacher whether his/her criteria are:
a. the same as those listed here;
b. the same as your own.
4 What kind of grading system do you think is best?
a. double (a figure + a letter ) for content and language;
b. single — a percentage out of 10/ — a grade.
5 Now use the criteria and the grading system to mark your essay.
(Taken from Hedge, 1988:154)

59



1% 48

7 % + &



TEAHEBIN RS
Bk 2

wE

LY RF A RS ov R LR E AR LrEE A L AKE T

SHRenT R o

FBY R G REFRFEDTE ii’aﬁ HE P iR
PEE S SLN N £ <k R LR R < S-S gy ik
WL o

"R RBEFd apg ) N AREFTADERY g BREF S -
FPRFEG LS TVFERFR ) S A RPN THS kgl
- FHHmEFOEART 0 T ERD - HL B S o

¥ A E EfFaipg ) - L% T F Dobble, 5 A#H A7 H
1 m&? c F LR P LR ﬁ&?ﬁ* »f1* #2583 % Python B #1425 45 >

E-5 3 4= AN AT SRS ER A S

h

M. L2585 R ~WIEF R o5 F Dobble ~ #2513 7 Python -
;I!»)\B ﬁi

61



62

M@%ﬁ& R

CFF AR 3T SR RS A e g
= Eﬁ‘iﬁ E '“E:I‘fﬁii}im’? SRR CUATEE <y Bl SRR e LRV S|
PR T A AL BRI E ciTE k o R PR ARG A LAy

B ORAP R e BpFaagh i B 4 3 *“Pﬂﬁ?iifé“‘hi},@\m¢ﬁwﬁ}§i@ )
A end EE 0 f R IR S T BRI A A R T
FAEEE 2 LAY TET S mwﬁw 14{1!,&

Ry ERIL S EERE 7 > AL LIHF P o
Q‘iﬁi%g’myg:zmps: AP R AP A b ARSI EE gy
EALL) AN MET AR RARAD[HLE] Qitark LR 208

wn EEREE R FFF LS B A DY BA S REPL > T A%
%@ﬂﬁ’%ﬁﬁ%‘~EE&{’&%ﬁi%ﬁﬁ§$’uﬁ%igﬁ%§°

g«p”ﬁw’ﬂ%iﬂﬁ g5 e A - L) E i
Ho - HEBERIT P s - B A RS SE R - TR
Rab o= - BRI W B L S UL L ek
- LS SRR S SIECS OB S ETEN S EL SRR

WHE IR b BE AR "Eg‘—‘kt
T S P R %ﬁﬁﬁf‘sémié

oo
Qx%

FR-EE2BREL RS
—EEHRTHE
TREML SR JEDRE LG 2RI PR LS LA BT

(Rie S VSR RCErE St T AR el S SR SR SURRRE S SSER A N
AP o FA e AT - o4 s H ’ﬁ $dsienk 84§ ¥
BR%ILNE g o b PIRFARGALd KEL L F o8 aF B E 5o
ROKRELEPFY 6 R EEG AR B “**“}‘#Emfﬁ‘*ﬁ‘—m!«

F2r i A L a gl f- P LY EELSY Sid o



[ %% ]
T RHBI| L

(FENE - FREFEF IHRLG REFFFIDFLHE -

PR ESACIEE R N B e S L S S L
ol MFE S VRO REF LT RF A PR A KL SR
&%ﬁ%ﬁpﬂi@—ﬁﬁkmo

;3% BT 2FVE F& BT Y iy
2AUERSE

iiﬁ*%ﬁﬂﬁ%§{ﬁgﬁﬁ’Ei@—ﬁﬁW%{%@%“§%
BRPFAK B T RY [ LB F AR OBFE L FCTTESR
HAT B g épss .

g:‘_iﬁ’ﬁ?{g%im’gﬁélé’i II?Ime&P‘LI‘"Ff'é‘i& Bk v 3

63



64

DR 5+ em

SIS A T AR D E e STARAYC F R ERI AL
A - e LT el g o

U ABOFR R THFEF L BHLS A A PO LR VR
AR W RE B R k2

"F‘.;‘f G TUEER ) BH LS v - BERE LS B9 § 22
VR Z 6B AL 6 BAENE L0 BHAT G- Bhshd © iﬁm
”3?“’ - EEA(EAEFFRBAREHT A )R B4R A PR
LB AP R R - RG> B IRRE £ 2 RO (T E R R g
Tz BARE) EFEEEAIE T P L chgerik e g@%?\ws >
B 0 AL 5T EE B AR bR A TSR T AR T
B PR M AL b S i*ﬁ‘lﬁ”?ﬂé} 5B ARSI A - B
1p <R fﬁ'm}m’j’\*’r’;y‘—f

if’f””*ﬂ FESCENE ER 0 A R TENCE 3 F

m”‘*? C R LA TR o

?Fw

=

riﬁ’
5 1PE-J ’ ¥ |
i gl:: 3:7‘ Y ;&Ii‘?‘%




(= TR 5 B

[(#E5R]
F RS RE

Bhtkthie 113
35 ez

[/ 1o
K- R |
LI RCR AR S 201 ‘
Byrtig,

i

#3330t |
| BHerarigerie

L

» |

KT

ARk
FY 5 SUAE AN S

(RS R PRI

754

53] in33ank
Vi~ BREF AR
ARk L,

g2

J

(B 1 72
Beenk-Eix3l

.

SRAsaE B BIR R
LG £ B

BB A

Fmickay |
Ton r A epknakd
Rkt 1

| [FRET] §16% 3
| #PE 4Tk, RN
| gz bhE,

Rl britaik
59935 31300
— J
B9

| [#%] R¥Amors
| B R A

\

pEAY

Pokémen Go!
| FHY T
\

]

5T

65



66

)
ot
4

| [BERY) x% %224

R E VL C

rhﬁ FREESER

s S

[FELE) Fav 88— ‘

(1# \\
3ok

\:jﬂ [ﬂ)?? glﬁ’?‘?

HBEE Ak

F R w B

74\[ i) Z2154R

FRe3 AR W R LR fLo £RhRY || | BIEORAEAR | oy,
| ah{ﬂ"ﬂi;vi ) o 59 "% ~ J

B TEE. $ri 3k ik
ESETERY
I, Fhd AgeBoie B BLZ WY - SEM > o r 4o
2. FR3-6 4 ALI9EM Y £ £ 3 MR E - 3P
3. R L E - BAS o FEARAIERO BRI ROTREE S B kA T
4 d BEANE > BAIHES  LFWE S e BiE o ) BT AL B

NTE%&°

b, YR % F A
S BER

;ja%ul
rIe Tl L
JF]":}%E'J My

TRES T
6. Fv

k0 B¥0

BT RSP LY.

B RE 0 Bide i
fkﬁ?’\%& Jdeplis » 4

& g
RS
§J ' RE
oo
J%?‘F’)* I

SRR F a0

FEE - RGHRIE G
T A AR ¢ PeiE - Rk
58 TIFRE | TR AP IR RS

'1"')1‘-\

TARSETAN TARPLIRE LBE
#OF AR R F £ BRI
° %R R

~% 2

s ¥ oeh s Jaop)
= R #E T 3%

224 /__ift; ré’\‘j"ié

,.Vﬂu




[ 3297 5% ]
§ RS gop

SRR ISR TAREE EHLNLES R S b sl
HAFRFSPFREREEL - J 0 B2 Witk FRFIFA
Y S R ey Jééiﬁﬁﬁﬁ’ﬁ*?K”m?iﬁﬂ%

XAk PREA e B0 AR - HABELGRITL G PR S
ﬁ,ﬁAzé@&ﬁﬁﬁﬁﬁﬁ?@ﬂféﬁmg?ﬁ!

$ FTRERHUBETNE
-~ RE TS

£ 2% "Dobble*s ¥ , (74 "Spot it! ) &
- BRI G E X FRflg s T HRE RE L PRED
RN o PEEN+ K555k 0 B+ L 5 8RR %
FuaE > ZRARPLET - BRIEAE Aot
@o&éﬁmﬁ)ﬁkﬁﬂﬂaﬁh £ - R+ A
BERE SR ik e TR < VAl L R o & g
g B L gE 22 i FF
R I T EES g R F A Y E T 2
LR Mk RcyA I SN 3 A
{s ’.fs%ﬁit’—l‘%'ﬁ&t‘éﬁﬂ%?\%%?'i

TR AR IR 3 Fsl A Fl,__t_mﬁcﬁf’p o E ARGy AT -

BEFBE AL CTES CREA e SRR ?

FEEEz s ¥R ENMILSTRRE  bTEREY 0 5 1B
6=k > 4B B ENRT=x > FlRTU2B R R &2 D M8 ;e FM > FF
% AVIRBTER+ > oA R - F’Wrr#\bﬂ— (AR PARLMHES %Y %i
FoRIRd ¥ o EO0EF M mAF T F) St S5+ )

Sagrdand > HF8EbT2 Benh (2o J #cF F kfa@ > 7 g b ol
oo FLEBEEEE M8 > T HEFF8BEE 0 BIST=1+808-1) >
Pl RO8BREST Y A E8BRMELFEL D +(8—1)5~54%'3%“‘ ' 2
FOLE N - R > F R B E N 5T =1488=1) it H T LEFF
RN EER T BBk p e A B E B om= 1+n(n 1)@?]4"15

-

‘m_h} =
W

N

A A
I e

67



68

M@%ﬁ& %+tm

Fobomvg prle b RLY I BRERFIMEF 0 BRE LT m
BEExEFSE P

cy

G
A% m BEEY E 2 BREEEEFNR- K &G UEEE W 0 B
XEP 2 BRELE O TLIFNE me FH LR AT EENm=1+n(n-1) -

=m

@ iR BECF (nom) BB E T B g
# 7% @ (finite projective plane geometry) 32 %
Kz B S (projective geometry )3 T 2
AA DT
1. BA5¢ = 2 B F — FAREE -
2. B¢ T 2 EEAREIN- 8o

BB S0 ¢ sk i cn g T Dobbless § ¢
+ PR R & " Dobblers F
PRk o Flpt v R kg L
1. = 2 BEEEF - 6+ ¥ Pt o
2. T 2 %+ FEG - BREkAR o

Y- op FEehy RERER A
@«/ET- %—F”}g n:p—l—] IB;E]%_ o

O£ 3 m=p*+p+1 BERZLZ+2E o
F BB EL  RFL L RB T L FEHA RPN SR
%ﬂ%&ﬂlj, BT R o

(- ) p=3  » -3+ F n=p+1=4B&KF > Em=p +p+1=13 B3
nE A+ 5+ g

AR AT



OOHOB
) ) @ \
123 456 789 T
@ @) @ "
147 582 936
@ &) @ s
159 483 726
® ®) ® 1
168 492 735

B bt Rl- e 2l 24 55 RTZ BkF AER D -
Frotlic— Blw koH ¥ 3212384 lﬁﬁéﬁgfﬁlﬁtﬂtiuﬁ:"‘—ﬂ% o p=32_4
fen koo 3R 1824 IB 4 IR 2%l AR L p=3 2 drdica Kk o F135
A w KA gL p =3 bl 0 19132 -

MEHEZF S - Fel47m s o AU E A BT Z Bl B - Bk
Fa k(11D 2% T A% F40492m = > E sz 5)¢ RT = BakF P
LB E23NIFA BN R~ 32B8F A R(T132) o M Ep > T
EAS R f gl I A

()% p=4 > VPE-%+ 4 n=p+1=SB&KF > Em=p +p+1=21 B#ZF
f

sty g

1718192021
17 (Y 7 7 .
ik
1,2,3,4 5,6,7.8 9,10,11,12 13,14,15,16
a3 i3 3 13 ke
1,5,9,13 6,10,14,2 11,15, 3,7 16,4,8,12
© ® 8 ® 1234
1,6,11,16 5,10,15,4 9,14,3.8 13,2,7,12




70

Mﬂ%#& %+Em

29 29 29 29
1313
1,7,9,15 5,11,13,3 9,15,1,7 13,3,5,11
23 23 23 23
1432
1,8,11,14 5,12,15,2 9,16,3,6 13,4,7,10

PIAR R ehS R R G F A R AL R I g N BT T
e E b g MRIBIBiE Rk R HRF P T 82 PR et 25T

PG - FERZF o d T E Y pA S TP R EATE

-
d

H 0 T 3 p 5 RO -

(Z)p=5 > p-%+ 3 n=p+l=6B#kF > £m=p +p+1=31 k3 &

+0g

09@)696YE0GD
o @ @ T} @ i
FE
1,2,3,4,5 6,7,8,9,10 11,12,13,14,15 | 16,17,18,19,20 | 21,22,23,24.25
@ @ @ @ @
Kkkkkk
1,6,11,16,21 7,12,17,22,2 13,18,23,3.8 19,24,4,9,14 25,5,10,15,20
@ @ @ @ @
12345
1,7,13,19,25 6,12,18,24,5 11,17,23,4,10 16,22,3.9,15 21,2,8,14,20
@ @ @ D) @
13524
1,8,15,17,24 6,13,20,22,4 11,18,25,2,9 16,23,5,7,14 21,3,10,12,19
G0 G0 G0 G0 60
14253
1,9,12,20,23 6,14,17,25,3 11,19,22,5,8 16,24,2,10,13 21,4,7,15,18
6D 6D ) GD 6D
15432
1,10,14,18,22 6,15,19,23,2 11,20,24,3,7 16,25,4,8,12 21,5,9,13,17

= ~ Python &
¥ O LFBERRLL TDobblers F ) chBlF T K3 o o pF
(n,m)=(8,57) £~ Mg+ chileF » L HFAp Fp h> 2 10425533 5 Python



ETTT
& B E L

f3i o f2 N AT

def create_cards(p, template=None):

The input "p" must be a prime number.

num_of cards = p*p + p + 1

num_of pics _per_cards = p + 1

# template
if template == None:
template = list(range(l, num_of cards+l))
# mEFRBERFTER
assert(len(template) == num_of_cards)
# eg. [[1,2,3], [4,5,6], [7,8,9]] for p=3

temp_list = [template[i*p:(i+1)*p] for i in range(p)]

# eg. [10,11,12,13] for p=3

last_part = template[-(p+1):]

# HiiFh

cards = []

## $—%+ eg. [10,11,12,13] for p=3

cards.append(last_part)

## F—7lepF eg. 10 ¥Ee [[1,2,3], [4,5,6], [7,8,9]] for p=3
for i in range(p):

cards.append([last_part[0]] + temp_list[i])

"
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## F=7ehF kkk
for i in range(p):

cards.append([last_part[1]] + [tmp[i] for tmp in temp_list])

## A4+ H eg. Hik 123,132 for p=3
for n in range(2, p+1):
delta = n -1

idx = [(delta*i)%p for i in range(p)]

for _ in range(p):
cards.append([last_part[n]] + \

[temp_list[i][idx[i]] for i in range(p)])

idx = idx[-1:] + idx[:-1]
# R ERBEETHERERTEHA
assert(len(cards) == num_of cards)

return cards

## WEEREMREER —KFEL
def check cards(cards):

num_of_cards = len(cards)

for i in range(num_of_cards-1):
for j in range(i+l, num_of_cards):

if len(set(cards[i]) & set(cards[j])) != 1:

print(False)
print(cards[i])
print(cards[j])
else:
print(True)
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def print_better(cards):

for i, card in enumerate(cards):

print("Card", i+1, ":", card)

# i p=7 HER
new_cards = create_cards(7)

print_better(new_cards)

S 4T p=7

: [50, 51, 52, 53, 54, 55, 56, 57]
:[50,1,2,3,4,5,6,7]

: [50, 8, 9, 10, 11, 12, 13, 14]

: [50, 15, 16, 17, 18, 19, 20, 21]

: [50, 22, 23, 24, 25, 26, 27, 28]
: [50, 29, 30, 31, 32, 33, 34, 35]
: [50, 36, 37, 38, 39, 40, 41, 42]
: [50, 43, 44, 45, 46, 47, 48, 49]
. [51,1, 8,15, 22, 29, 36, 43]
Card 10 : [51, 2,9, 16, 23, 30, 37, 44]
Card 11: [51, 3, 10, 17, 24, 31, 38, 45]
Card 12 : [51, 4, 11, 18, 25, 32, 39, 46]
Card 13 : [51, 5, 12, 19, 26, 33, 40, 47]
Card 14 : [51, 6, 13, 20, 27, 34, 41, 48]
Card 15 : [51, 7, 14, 21, 28, 35, 42, 49]
Card 16 : [52,1,9, 17, 25, 33, 41, 49]
Card 17 : [52,7, 8, 16, 24, 32, 40, 48]
Card 18 : [52, 6, 14, 15, 23, 31, 39, 47]
Card 19 : [52, 5, 13, 21, 22, 30, 38, 46]
Card 20 : [52, 4,12, 20, 28, 29, 37, 45]
Card 21:[52, 3,11, 19, 27, 35, 36, 44]

Card 30

Card 31:
Card 32:
Card 33:
Card 34 :
Card 35:
Card 36 :
Card 37 :
Card 38 :
Card 39:
Card 40 :
Card 41:
Card 42 :
Card 43 :
Card 44 :
Card 45 :
Card 46 :
Card 47 :
Card 48 :
Card 49 :
Card 50 :

. [54, 1,11, 21, 24, 34, 37, 47]
[54,5, 8,18, 28, 31, 41, 44]

[54, 2,12, 15, 25, 35, 38, 48]
[54,6,9,19, 22,32, 42, 45]

[54, 3,13, 16, 26, 29, 39, 49]
[54, 7,10, 20, 23, 33, 36, 46]
[54, 4,14,17, 27, 30, 40, 43]
[55, 1,12, 16, 27, 31, 42, 46]
[55, 4, 8,19, 23, 34, 38, 49]

[55, 7, 11, 15, 26, 30, 41, 45]
[55, 3, 14, 18, 22, 33, 37, 48]
[55, 6, 10, 21, 25, 29, 40, 44]
[55, 2,13,17, 28, 32, 36, 47]
[55,5, 9, 20, 24, 35, 39, 43]
[56, 1,13, 18, 23, 35, 40, 45]
[56, 3, 8, 20, 25, 30, 42, 47]
[56, 5, 10, 15, 27, 32, 37, 49]
[56, 7,12, 17, 22, 34, 39, 44]
[56, 2, 14, 19, 24, 29, 41, 46]
[56, 4,9, 21, 26, 31, 36, 48]

[56, 6, 11, 16, 28, 33, 38, 43]
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Card 22 :
Card 23 :
Card 24 :
Card 25 :
Card 26 :
Card 27 :
Card 28 :
Card 29 :

[52, 2,10, 18, 26, 34, 42, 43]
[53,1,10, 19, 28, 30, 39, 48]
[53, 6, 8,17, 26, 35, 37, 46]
[53, 4,13, 15, 24, 33, 42, 44]
[53, 2, 11, 20, 22, 31, 40, 49]
[53,7,9,18, 27, 29, 38, 47]
[53, 5, 14, 16, 25, 34, 36, 45]
[53, 3,12, 21, 23, 32, 41, 43]

Card 51:
Card 52 :
Card 53 :
Card 54 :
Card 55 :

Card 56 :
Card 57 :

[57,1,14, 20, 26, 32, 38, 44]
[67,2,8,21,27,33, 39, 45]
[57,3,9,15, 28, 34, 40, 46]
[57,4,10,16, 22, 35, 41, 47]
[67,5,11,17, 23, 29, 42, 48]

[57,6,12,18, 24, 30, 36, 49]
[57,7,13,19, 25, 31, 37, 43]

E-HEUERE

2

;ﬁ._‘fx,g{—t- 3 I,{%i;\ﬁ;}lﬂzﬁr"-f .

RS P ERCRE- LA R

AR5 F

sin_cos_temp = ['sin @', 'cos
'sin 30',
'sin 45",
'cos 90",

'tan 30',

'tan 180', '

check_cards(new_cards_2)

for i, card in enumerate(new_c

print("Card %2d"%(i+1), ":

'cos 45",
'cos 60',
"tan 0",
'math’,

pi',

30",

'tan

'2pit,

new_cards_2 = create_cards(5, sin_cos_template)

ards_2):

", card)

"tan 45",

'tan 60',

lgal’

|pi/6|

‘pi/at, 'pi/3°', \

lpi/zl, |3e|’ \

990', '45', '60', 'sin 60', \

'180', 'sin 9@', 'cos 0',\

, 'sin 180', 'cos 180',\

'360" ]

ﬁii‘ﬁ@l R

Card 1 : ['sin 180', 'cos 180", '

Card 2 : ['sin 180', 'sin @',

Card 3 : 'c

['sin 180', 'sin 30',

‘cos 30',

tan 180',

os 45',

"tan 45°',

"tan 60",

'2pi', '360']
'pi/3']

'30"]

'pi’,
'pi/a’,

‘pi/2’°,




Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card
Card

Card

10 :
11
12
13 :
14
15 :
16 :
17
18 :
19 :
20
21
22
23 ¢
24
25 ¢
26
27 :
28
29 ¢
30 :
31 :

['sin
['sin
['sin
['cos
['cos
['cos
['cos
['cos
["tan
["tan
["tan
["tan
["tan
['pi’,
['pi’,
['pi’,
['pi’,
['pi’,
["2pi’,
["2pi’,
["2pi’,
["2pi’,
[*2pi’,
['360",
['360",
['360",
['360",
['360",

180', 'sin
180', 'sin
180', 'sin
180', 'sin
180', 'cos
180', 'tan
180",
180",
180",

180",

45",
60",
%",
e,

30",
45",
'pi/ar,
'pi/3', !

'sin @',

'cos 60",
'cos 90",
'cos @',
'sin 30',
'cos 45",
"tan 60',
pi/2',
30', '60°',

'cos 45',

45",

‘tan 90',
'tan 0,

"tan 30',
'sin 45",

‘cos 60",

"tan 90",

‘180",

"tan 90',

‘90",

'45', '60

‘99", '180
'math',
'sin 60",
'cos 90',
'tan @',

math']

'pi/6']

lgeIJ

'pi/3', 'sin 30',

‘cos 60',

'tan @',

']
']

'pi/6']

'sin 90']
'cos 0]

"tan 30']

'pi/6"']
'math']

180",
180",

180",

'pi/4’,
"tan 45",
‘cos 30°',
'‘sin @',
'pi/a’,
‘cos 30',
'pi/3’,
"tan 45', '30'
'‘sin @',
‘tan 45',
'pi/3',
‘cos 30',
'pi/a’,
'sin @', '30'
'cos 30',
'tan 45',
‘pi/4’,

'pi/3’,

30",

'tan 60",
'sin 30',

‘pi/2’,

'sin 45",
'pi/2', '60',
'tan 60',
60",
"tan 90',

'sin 45",

45",

'cos 90",

‘cos 90",
'sin 60",

'180",

180",

'tan 0',

"tan 30']
‘cos 0']

"sin 90']

"math']
‘cos 0']

'pi/6']

'cos 45",

'pi/2°,
'sin 30',
'tan 60',
30",

'cos 45",

'sin 30',
'cos 45",
"tan 60",

'pi/2’,

|45|,

, 'cos 60'

lsel,

, '45°',

'cos 60",
45",
'sin 45",

"tan 90",

'tan @',
'60",
'sin 45",
'cos 60',

"tan 90",

'sin 60",

, 90,

'tan @',

lgel,

'180",
'cos 90',
lgel,

'sin 60",

'180",
'sin 60",

'cos 90',

"tan 30']

'sin 90']

"tan 30']
'pi/6’']
‘cos 0']

"math’]

'sin 90']

'cos 0']

"tan 30']

"math’

'pi/6

]
']

"sin 90']
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1. WRadigan (2013), “SPOT-IT-HOW’ D THEY DO THAT!?" ,
http://radiganengineering.com/2013/01/spot-it-howd-they-do-that

2. "What are the mathematical/computational principles behind
this game?” (2011),
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Lift forces of screws in shear flows

WA R et S
HEE

i3

We have measured the forces in the vorticity direction experienced by chiral screws
in shear flows, with the Reynolds number at the order of 103. The measured force
directions depend on the screw handedness, being in the positive vorticity direction
for left-handed screws and opposite for right-handed ones. These directions are the
reverse of those predicted in the low Reynolds number Stokes flow calculations M.
Makino and M. Doi, Phys. Fluids 17, 103605 2005 . The force magnitude scales
with the cube of the shear rate and is about 100 dyn on the order of 10% of the drag

force when the shear rate 10 s—1.

f 4£37: shear flows ~ screws
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[. INTRODUCTION

Chirality is always an interesting and fascinating subject.! In particular, it is
known that many molecules are chiral. A chiral object has two distinct forms called
enanti-omers that are mirror images to each other, but each cannot be converted
into the other by pure spatial rotations. The pioneer observation by Louis Pasteur in
1848 linked the chirality of the sodium ammonium salt crystals to light
polarization.? Chirality in macromolecules has led to many important structural
properties, especially in liquid crystals.® The double helix of DNA is chiral and
always right handed.* All but one of natural amino acids, the building blocks of
proteins, are chiral and are only in the left-handed forms. Many more molecules
important to life are chiral, and it is still a mystery as to how only one of two
enantiomers is used in living organisms.’

Because chemical syntheses of chiral molecules in labo-ratories usually
produce roughly equal amounts of two enan-tiomers, separation of enantiomers has
been an important but difficult process. Currently, the main methods are driving the
enantiomer mixtures through specific chiral filling materials, often with not so
satisfactory efficiencies.® De Gennes sug-gested dragging by external forces an
enantiomer crystal along the surface of a liquid or solid.” The friction could then
produce a chiral-specific lateral forces, although it was noted that the crystal needs
to be macrosized to overcome the ther-mal fluctuations.

It was proposed that a microfluidic flow with spatially varied vorticity could
separate enantiomers, due to intricate interplay between the particle transport and
thermal fluctuat-ing diffusive motions.® Recently crystallization in a satu-rated
solution of NaClO3 a chiral molecule was monitored when the solution flowed
over a NaBrO3 crystal. It was found that the chirality of the crystals formed in the
solution correlated strongly with that of NaBrO3 which has an iso-morphic
structure to NaClO3 , where simply placing a NaBrO3 crystal in the solution
without generating flows pro-duced no correlations in chirality.’

Thus, the interaction between chiral objects and sur-rounding flows is an

interesting and important question to explore. Our knowledge of it is still limited.
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There were some calculations concerning chiral objects in shear flows,!%!! with
possible applications using the shear flow to separate the enantiomers. Both papers
considered low Rey-nolds number motions. Specifically, in Ref. 11, drifting mo-
tions of chiral particles in the vorticity direction were calcu-lated from simulations.

In this paper we set up experiments to measure the forces experienced in the
vorticity direction subsequently to be called as the lift force by centimeter-sized
chiral objects in shear flows. The usage of macroscopic scale helical screws makes
a direct force measurement possible. The main results are the relation between the
force direction and screw handedness, and the dependence of the force magnitude
on the shear rate. These results will be compared with those obtained in
calculations.

Interaction between helical screws and shear flows also affects the rheology
property of a smectic phase, which is a phase with a layered structure. It is
generally recognized that in smectic the shear stress is dominated by defects which
include screw dislocations.!> Near screw dislocations, the layers form helical
structures.

Figure 1(a) shows a helical screw in a uniform flow.Besides the drag force
along the flow direction, one might think that the uniform flow should also induce a
lift force in the x direction, which would have opposite directions for left-handed
and right-handed screws. However, this contra-dicts the mirror reflection as shown
in Fig. 1(a) , which indi-cates that screws with both handednesses will experience
lift forces in the same direction. Thus, there cannot be any lift forces. Another way
to see this is to imagine a human ob-server sitting on top of screw facing left, with
the uniform flow flowing from above him. The direction of the thread seems to give
him a sense of left-right asymmetry and he concludes that there is, e.g., a lift force
toward his left arm. When the person turns around facing right, the uniform flow
is identical and from the same thread he will again conclude that there is an
asymmetry also toward his left arm which, however, is pointing in the opposite
direction as previously. The left-right asymmetry is thus just an artifact and the uni-

form flow would lead to no lift force on the screw.
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FIG. 1. (a) A uniform flow passes a screw. (b) A shear flow passes a screw.

Interestingly, an analysis of a uniform flow passing around a screw dislocation
in a smectic phase was done, a situation rather similar to Fig. 1(a) .13 The smectic
layers will be parallel to the x - z plane in the figure. Solutions of the smectic order
parameter and flow field indeed show that there are no induced forces in the x
direction.

If we replace the uniform flow with a shear flow in Fig. 1(b) , the symmetry
argument does not rule out the existence of a force component in the vorticity x
direction. In this paper we present results from experiments in which we mea-
sure such forces. In the first of two experimental setups we use, the screw remains
stationary and is balanced in the vor-ticity direction by a loading spring from which
the shear-flow-induced lift force is measured. In the second setup, the screw is
allowed to move, but only in the vorticity direction, and the screw movement under
shear is recorded. Compari-son between our results and the predictions from
simulations!! is very interesting, although the simulations were done in a different

flow Reynolds number regime.

II. EXPERIMENTAL SETUP

FIG. 2. The Couette cell used w0 gen-
crate the shear flow. The nner and
outer radii are 10 and 14.5 cm, respec-
tively. The depth of the fluid is 20 cm
(not drawn in scale). The (1) and (2)
indicate two screw sctups. Experi-
ments using these two sctups are done
separately.
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The chiral screws we use are as those drawn in Fig. 1, made of central
cylinders and outer helical threads. For the screws, the length and diameter of the
central cylinder are 38 and 10 mm, respectively. The width and thickness of the
threads are 5 and 1 mm, respectively. A nonhelical version with circular threads
shown in Fig. 2 is also used for ref-erence purposes. The central cylinders are
plastic and the threads are cut from rubber sheets. The helical threads at both ends
terminate at the same azimuthal angle, as shown in Fig. 1. We will call this the
opening direction of the threads.

To measure the lift force, we place the objects in a shear flow with their
orientations remain fixed. The shear flow is generated in a Couette cell with a
rotating inner cylinder. The cell geometry and the screw placement are shown in
Fig. 2. All geometries are drawn to scale except the height of the flow cell and the
length of the loading spring. The central axes of the screws are along the velocity
gradient direction. To maintain this orientation, we necessarily place some me-
chanical constraints on the screws.

Specifically we have two setups, as labeled (1) and (2) in Fig. 2. In the first
setup the screw remains fixed in the Cou-ette cell. The lift force produced by the
shear flow is bal-anced by a loading spring whose length reveals the magni-tude of
the lift force. The tricky part is to have a support to balance the drag force such that
the position and orientation of the screw remain fixed, while this support should not
ap-ply force in the vertical direction to interfere the measure-ment from the loading
spring and also has minimal flowdisturbances.

As shown in 1 of Fig. 2, the screw is held against the drag force by a thin steel
strip whose vertical position, through two narrow but rigid rods, is adjustable
through a vertical moving stage not shown on top of the Couette cell. The
diameters of the metal rods are 2 mm. The steel strip is drawn in scale in Fig. 2 and
has a thickness of 0.1 mm. Via a thin string with a diameter of 0.22 mm , the screw
is con-nected to a long spring length 3 m to the top.

Without flows, the spring is adjusted to balance the weight of the screw such

that the steel strip is flat. When the shear flow is turned on, if for example the screw

83



84

M@%ﬁ& ERET

experiences an upward lift force, the spring would shorten. However, this also
means that the steel strip bends upward, and then the bending rigidity and the
tensile force of the strip would have a vertical component.

Thus, when the flow is turned on, we adjust the vertical position of the support
system until the strip is level again. The vertical displacement before and after the
flow is turned on then corresponds to the length change of the spring. Be-cause the
strip remains level, all the vertical force produced by the flow is solely balanced by
the loading spring.

By making measurements when the strip is horizontal, we also minimize the
disturbances of the Couette flow by the steel strip. The vertical metal rod is placed
right next to the outer wall, where the flow speed approaches zero, also to minimize
the flow disturbances. Because the physics we are interested in happens at length
scales of centimeters, we be-lieve that the effect due to the thin strip should be

small. The string should also have minimum effects.

In the second setup the screw is guided by two thin vertical strings, with a
separation of 1.5 cm, passing through two narrow glass tubes embedded inside the
screw. The di-ameters of the strings are also 0.22 mm, which should have little
flow disturbance. The screw is density matched with the fluid such that it remains
stationary when there are no flows. Under typical experimental flow speeds, the
drag forces typi-cally induce screw displacements in the flow direction of a few
millimeters and thus result in some bending of the strings.

The screw’s vertical positions are recorded as time evolves when the flow is
turned on. Because the inevitable friction between the strings and glass tubes,
which could depend on the shear rate, only qualitative results can be ob-tained in

this setup.

III. RESULTS AND DISCUSSION
Now we discuss our results. The lift forces measured in the first setup is

shown in Fig. 3, with water as the working fluid. The opening direction of the
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threads faces toward the flow downstream direction. The data for the left-handed
screw, right-handed screw, and nonhelical cylinder are shown for both flow

directions. All the data points are the averages of five different experimental runs.
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FIG. 3. Lift force measured for 38-mm-long screws. The meanings of the

e A e Y

Ec:?:ﬁ‘;::ﬁ::\:fﬂﬂ error bars are drawn only for “LD,” with other
From the screw handedness and vorticity direction marked in Fig. 3, we first
observe that these data show con-sistent direction of the lift forces, such that the
left-handed screw experiences the force in the positive vorticity direction and the
right-handed one in the opposite direction. Secondly the lift force increases with
the rotating rate of the inner cylinderand at = 60 rpm its value is at about 100 dyn
corresponding to 0.1 g weight . This value is at the order of 10% of the drag, as
estimated for a cylinder with the size of the screw’s central cylinder diameter 10
mm and length | = 38 mm , under a uniform flow velocity with a magnitude 1 with °
the shear rate. Using this flow velocity, the Rey-nolds number can also be
estimated at the order of 103. In addition, the data for the nonhelical cylinder ND

and NU show little forcing in the vertical direction.

We have also measured the lift forces with 20-mm-long screws. They are

basically shorter versions with two turns of the threads. The results, as shown in

Fig. 5, are consistent with the same force directions and smaller force magnitudes.
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FIG. 4. Mustration of circulation around a left-handed screw.
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FIG. 5. Lift force measured for 20-mm-long screws. The meanings of the
labeling symbols are the same with those in Fig. 3. Vertical error bars are
drawn only for “LU” with other sets having simalar values.
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Rotating speed {rpm)

FIG. 6. The log-log plot between the vertical force and inner cylinder ro-
tating speed for all the data sets using 38-mm screws. The symbaol labelings
are the same with those in Fig. 3. The lines are guides with (force)
~[speed)? for the solid line and (force) ~ (speed)® for the dashed line.
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FIG. 7. Motion of the screws recorded in the second experiment setup, using
38 mm long screws. Different symbols correspond to different values of €0,
a5 indicated.

The origin of these force directions we believe can be understood by
considering the circulation around the screw, as illustrated in Fig. 4. The thin lines
depict the screw and the thick lines with arrows represent the flows. Above the
screw, the flows deflect to the right the solid thick lines and below to the left the
dashed thick lines . As the flow speed in-creases to the right giving a vorticity in
the +x direction , the flows above the screw will be faster than those below.
Viewing from the side, this results in a net flow circulation around the screw. From
the classical wing theory,'* this cir-culation will produce a lift force, in the vorticity

direction for this left-handed screw.

To better understand the dependence of the lift force on the shear rate, we plot
all four data sets as a log-log plot in Fig. 6. The vertical axis shows the magnitudes
of the forces.

From the simple symmetry argument that the lift force should change sign
when the shear flow is reversed, the lift force can only depend on the odd powers of
the shear rate. On the other hand because our experiments are done in high
Reynolds number regimes, it is expected that the lift force is mainly the result of
the momentum transfer from the flows to the screws. With the flow momentum
depending on square of the flow speed, this implies that the third-order power is the
most probable leading order. Indeed the data in Fig. 6 con-firm the third-order
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power dependence.

The directions of lift forces are confirmed by the results from the second
experimental setup, where the vertical posi-tions of the screws as recorded are
shown in Fig. 7 for left-and right-handed screws. Each set of the data is again the
average of five experimental runs. Different symbols repre-sent different rotating
speedof the inner cylinder. Thescrew handedness and vorticity direction are also
marked in the figure. Depending on the screw handedness and the flow direction,
the screws are seen to move upward or downward. The directions of the
movements are consistent with the force directions obtained previously.

However, the dependence of the screws’ speeds on the shear rate are very
irregular, with the screws slowing down at the increase of in some cases. Typically
needs to be at least 20 rpm for the screws to move.!> We believe that this
irregularity comes from the highly nontrivial friction be-tween the threads and
glass tubes, leading actually to stick-and-slip motions of the screws. The flows
push the tube walls against the strings, creating friction opposing the ver-tical
screw motions. More significant may be the small bend-ing of the strings at the
edge of the glass tube, as shown in Fig. 2. This could make the results highly
sensitive to the condition at the edges of the glass tubes. Thus, we conclude

that the movement measurement can only be used qualita-tively.

Now we discuss the comparison with the calculations in Ref. 11, revealing
very intriguing results. We should clarify the difference between our experiments
and the calculations. First the calculations studied particle motions in Brownian
dynamics simulations in which the chiral particles have both transitional and
rotational motions, where in our experiments the screw orientations are fixed.
Secondly, the simulations used the Stokes flow valid in the low Reynolds number
limit, where we are in the high Reynolds number regime as esti-
mated earlier.

With these differences in mind, first the same third-order power dependence

on the shear rate are seen in both experi-ments and calculations. As argued above,
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the symmetry re-quirement and the domination of flow momentum leads to the
third-order power dependence in our experiments. On the other hand, for low
Reynolds number cases, the viscous force dominates and it depends linearly on the
flow velocity. As shown in Ref. 11, the reason for the third-order power is because
the freely rotating chiral ribbons considered in the simulations can be considered as
isotropic in the linear order relation between the “force” the shear flow and “flux”
the lift force . The Curie principle'® then requires the vanishing of the linear
coefficient between them. It is noted that in our system with the screws in fixed
orientations, the Curie prin-ciple cannot be applied to obtain the zero linear
coefficient.

Even more interesting is that the lift force directions seen in our experiments
are opposite to the prediction of the low Reynolds number calculations. The
calculation predicts the right-handed chiral ribbons would migrate in the vorticity
direction,!” while the right-handed screws in our flow cells would move opposite
the vorticity direction. It is really interesting that the two flow regimes would give

opposite results.

IV. CONCLUSION

In conclusion, we have shown that a shear flow applies a lift force in the
vorticity direction on a helical screw. For a left-handed screw the force direction is
in the positive vor-ticity direction and opposite for a right-handed one. The
magnitude of the lift force are observed to scale with the third-order power of the
shear rate. At a shear rate 10 s—1 the lift force is on the order of 10% of the drag
force. The measured directions of the lift force are seen to be opposite to those

predicted by the calculations at low Reynolds num-ber regime.
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et Dear Katie, =

il How was your summer vacation EELIER

@ yiehun « q Thes is our second week in thes semester!!

| have four class (about 124 studentsfin this semester : 22 peniods for each week

Life is quist busy for mel!

Actualy, I'm still locking for pen pals for my
Is there any teacher wh is interested in this plan?
Or, any idea about interaction that we can share with?
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- Great to hear from you againl | have great news. There are two 67 grade teachers who are very interested in doing the

imternational pan pals with your students! | have included theem in this a-mail,

Tha teachers are Summar Stoner and bennifar Clawson

Muybe it would ba bast if your students wrote letters first to our students hare st Shuksan? Then our students can reply?
1 will lat you all decide.

Thank you!
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International Pen Pal

Historic Scenic Spot:
My name is - I will go with

Before you go

Checklist

1. When (What date) will you go?

2. What supplies will you bring to that place?

3. How much is the ticket price (including transpotation fee)?

4.How to go there? (Google map)

5. How long will it take you to get there?

6. What is the history background in that place?

(Please describe its history at least 2 paragraphs.)

See handout

7. What local food will you try?(Please introduce its ingredient and
how delicious it is.)

8. What are the special scenery and landmarks of that place?

Our teamwork

Name During the trip

Job at class
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Hello Annie and Rachel,

We received the letters and we will mail our letters back to you this Friday. Do you think it would
be fun to have the students correspond via email? Many of my students included their social
media information to stay connected to your students over the summer. Our students loved the

pictures your students sent. This is a great opportunity for all of our students.

In August, we will get new classes of students. We can continue corresponding if you are still
interested.

Thanks so much.

Jennifer
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Dear Jennifer,
We have our mid-term exam in these two weeks, so sorry that we didn't reply your email

immediately.

We are so glad that you and your students have received our letters and we can't wait to get

your letters.

Actually, Rachel and | are planning to write our second letter after the midterm exam. Do you
have any ideas what your students are interested in? Maybe we can design the topic that you

or your students are interested in in our second letter.

Besides, we like your idea about e-mails. (The only thing that we are worried about is our
students' English abilities, but it's also a good opportunity for them to improve their English.)

We can ask our students' opinions and provide their e-mail addresses to you.

If it's OK, students also can talk/meet each other via web-cam in your or our class hours. If you

are interested in that, we will tell you our class hours.

In September, we will have the same classes of students. We are so happy to continue

corresponding with you and your new students.

Thanks so much,

Annie
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