International Journal ] ES
of

English Studies

UNIVERSITY OF MURCIA www.um.es/engphil/ijes

Word Processing and Second L anguage Writing:
a Longitudinal Case Study

JANG LI & ALISTER CUMMING'
Ontario Institute for Studies in Education of the University of Toronto

ABSTRACT

The purpose of this study was to determine whether word processing might change a second
language (L 2) leamer's writing processes and improve the quality of hisessaysover arelatively
long period of time. Weworked from the assumption that research comparing word-processing
to pen and paper composing tends to show positive results when studiesinclude lengthy terms
of datacollectionand when appropriate instruction and training are provided. We compared the
processes and products of L2 composing displayed by a 29-year-old, male Mandarin leamer of
Englishwithintermediate proficiency in English whilehewrote, over 8 months, 14 compositions
grouped into 7 comparable pairs of topics, altemating between uses of a lap-top computer and
of pen and paper. All keystrokes were recorded electronically in the computer environrnent;
visual records of all text changes were made for the pen-and-paper writing. Think-aloud
protocols were recorded in all sessions. Analyses indicate advantages for the word-processing
medium over the pen-and-paper medium in terms of: a greater frequency of revisions made at
the discourse level and at the syntactical level; higher scores for content on analytic ratings of
thecompleted compositions; and moreextensive eval uation of written textsin think-aloud verbal
reports.

KEYWORDS: word processing, composing processes, longitudinal research, revision, think-
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128 Jiang Li & Alister Cumming

L INTRODUCTION

Theeffects of word processors on student composition have been studied extensively in the past
two decades, mainly for English mother-tongue students. Reported findings differ widely, due
to avariety of factors such asthe design of studies, their duration of data collection, the length
of time during which students were exposed to word processors, aswell as thetraining students
received on word-processing-assisted writing. Few studies on word-processing-based writing
have addressed the issue of composing and revising processesin L2 environments. The present
study investigated a L2 student's writing processes, thinking processes and quality of writing,
aiming tofind out if using acomputer would promote more higher-level revisions and improve
the person's quality of writing, when training is provided and when the participant was exposed
to computer-assisted writing over a period of time.

1.1. Word Processorsand L1 Writers

Bangert-Drowns (1993) discussed theeffects of word processing on English mother-tongue(L 1)
writing, observing that a typical word processor allows the manipulation of texts to produce
high-quality printed documents. Because word processors help reduce the mechanical difficulty
involved in changing textsand offer afluid and easily transformed communication, users might
create longer compositionsand do more revisions of their writing than they would do with pen
and paper. Bangert-Drowns concluded that word processors may allow student writers™toattend
to higher order decisions(e.g., revision for clarity of communication)™ (p.72).

I 1.1. Advantages and disadvantages of wordprocessing vs. pen andpaper
Asshownin Table 1, several researchershave described various advantages of word processing

asan educational tool that helps L1 students write compositions, whereas others have described
disadvantages of word-processing-assisted writing.
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Table 1;: Advantages and Disadvantages of Word-processing-assisted Writing
Functions of word Advantages Disadvantages
processing
Spell checking It eases students’ fear of making spelling error and | It may encourage surface-level
help them to produce essays with fewer spelling | revisions that focus on spelling of
errors (Warschauer, 1998). words (Joram, Woodruff, Lindsey,
& Bryson, 1990).
Blocking moving, They free students from recopying texts and | Eliminating the need to recopy may
block deleting, and | therefore facilitate revising and editing (Bean, | make students do fewer rereadings,
formatting 1983; Bemhardt, Wojahn, & Edwards, 1989; | which may prevent in-depth
Collier, 1983; Daiute, 1986; Dickenson, 1986; | revisions (Dickenson, 1986;
MacArthur, 1988; Phinney & Khouri, 1993). Hawisher, 1986; Kurth, 1987)
Storage Students can put down their thoughts in a non-
permanent mode, which eases their fear of making
mistakes; they can also put their thoughts into a
permanent mode so they need not fear losing their
ideas nor be blocked by perfectionism (Daiute,
1983)
Highly readable They may heighten students’ pleasure and pride in | They may prevent student writers
screen display and | their writing (MacArthur, 1988); facilitate | from revising their superficially
neatly printed students’ development of a sense of their audience | neat-looking but unfinished writing
hardcopies (Hooper, 1987); encourage more reading of one’s | (Gerrard, 1989)
own text and so more in-depth and surface-level
revision (Rodrigues, 1985).
Motor and They complicate the task of writing
mnemonic skills (Collier, 1983; Daiute, 1983,
needed for 1985a). They can impede the
operating a writing process of students with
computer poor typing skill and thus result in
poorer essays (Dalton & Hannafin,
1987; MacArthur, 1988).

L 1. 2. Effects of wordprocessing vs. pen andpaper on students’ writing processes and written
products

A largenumber of empirical studies have been conducted on the effects of word processing on
the revision processesand quality of completed essays. Thefindings, however, areinconsistent.
Many researchers have compared the revision processes between the two writing media. They
found that with word processing, developing writers make more revisions, especially higher
level revisions (Daiute, 1985b; Dalton & Hannafin, 1987; Frase, Kiefer, Smith & Fox, 1985;
Lutz, 1987; McAllister & Louth, 1988). Other researchers, however, have reported less positive
or even negativeeffects of word processingon students' revisions: Because of the polished |ook
of a piece of writing text on the computer, students may be lured into concentrating on
superficial modifications instead of in-depth, substantive revisions(Jorarn, Woodruff, Lindsey,
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& Bryson, 1990; Owston, Murphy & Wideman, 1992). In some cases, students revise lesswith
word processing than with pen and paper (Benesch, 1987; Coulter, 1986; Daiute, 1986; Harris,
1985).

Researchershave also investigatedtheeffectsof word processingon thequal ity of students
writing. Inseveral studiesholisticor analyticeval uationsof thequality ofthe final writing produced
by word processing were higher than those with pen and paper (Cirello, 1986; Kitchin, 1991;
Owston et a., 1992; Pivamik, 1985; Sommers, 1985; Williamson & Pence, 1989). Other
researchershave found no significant differencein quality between computer-based writing and
paper-and-pen writing (Hawisher, 1986; Hawisher & Fortune, 1988; Kurth, 1987).

1.2. Word Processingand L2 Learners

In terms of computer-assisted writing, L2 students have many characteristicsin common with
EnglishL1 students. Theabove-mentionedadvantages and di sadvantagesalso applyto L2 |eamers.
Such functions as spell checking and grammar checking are especially significant for L2 writers.
Not only can L2 writerseasily find their spelling errorsand recognizethe correct ones from alist
of options, their fear of making spelling errorsrnay be eased aswell (Warschauer & Healey, 1998).
Asaresult, their anxiety inwritingin asecondlanguagernay berelieved, at |east toacertaindegree.
Inleaming writingin asecond language that usesa Roman al phabet such asEnglish, leamersfrom
non-Roman language backgrounds rnay feel impeded by the difficulty in handwriting. The
electronic keyboard of word processors, however, rnay help minimizethisproblem (Berens, 1986;
Piper, 1987). Pennington (1996) observed that the ease of keyboardingand the ability of word
processing to manipul ate texts rnay further enable L2 writersto writefreely and lead to improved
attitudestowardswriting in thesecond language. Eliminatingmechanical difficultiesin L2 writing
and theeaseof manipul atingtextsrnay makeL 2 writerslessresi stantto revisingtheir writtendrafts.
Asaresult, they rnay write more, write differently, and write better (Pennington, 1996).

Computers rnay cause problems for L2 writers as well. Phinney and Khouri (1993)
commented that for ESL writerswho have weak writing skillsin their L1, the computer-assisted
writing might merely add another hurdle. Ching (1990) remarkedthat lessexpenenced L2 writers
have trouble identifying their own errors, and the difficulty of reading on computer screens rnay
causeadditional problems. Asmentioned above, skillsfor operatingacomputer rnay makewriting
tasks more difficult for L1 student writers, especially for those with poor typing skills; these
problems rnay be worsefor those L2 writerswho are anxious about writingin aL2 and who have
not received adequate training in word processing.

1 2. 1. Findingson computer-assisted L2 writing

ComparedtoL1, therearefar fewerempincal research studieson computer-assistedL 2 writing,and
thefindingsarelessconclusive. Similar to thosein L1, findingsare also mixed. A few researchers
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found their L2 studentsmade moreand differenttypesof revision(Chatwick & Bruce, 1989; Lam,
1991, Li, 1998). Other studieson L2 writershave reported partici pantsfocused on superficial and
local changesinstead of content-relatedrevisions (Benesch, 1987; New, 1999; van Haalen, 1990).
Quality of writingwas reported to be higher on computersin afew studies (Kichin, 1991; Lam &
Pennington, 1995; Li, 1998), whereas at |east one study of computer-aided L2 writing found no
differencein quality between the two writing conditions (Odenthal, 1992). Li (1990) found the
quality of her students' computer-writtenessaysimproved in certain tasks.

A few researchersalso conducted studies, mainly case studies, to investigate individual
behaviorsof L2 leamerswritingwithword processors. Phinney and Khouri (1993) found that their
ESL (English as a Second Language) students' previousexpenence with word processingwas a
moreimportant factor thantheir writing proficiency in determiningwhetheror not theseESL writers
benefited from word processing. In their study, four participantsdisplayedquite different attitudes
towards word processing: two expenenced computer users demonstrated high motivation to use
word processing, whereas one claimed that he liked word processing but did not " display that
attitudein class" (p. 260). A fourth person exhibited high anxiety over writing on the computer.
Benesch (1987) found that her three ESL students utilized the word processor for fundamentally
different purposes: onefor generatingideas, onefor editing, and the other for getting familiar with
the technology, although none of them used the computer for revising. Ching (1990) found that
some ESL students may become focused on leaming computer skillsand forget that **the ultimate
object ofthe hardwareand softwareisto facilitatetheir writing process” (p. 11). Pennington(1991,
1996) observed that thefeatures of word processorsthat have potentiallypositive effectscouldhave
negative effects on students writing under certain circumstances. In particular, inexpenenced
writersand beginningcomputer userswho have not receivedsufficient trainingin word processing
are not likely to make good use of the new technology. These indicate that proper training is
essential in computer-assisted writing.

1.3. Lessons Drawn from Previous Resear ch

Addressingthe conflicting findingsin the research on computer-assistedwriting, afew systematic
reviewsofpreviousempirical studies, bothin L1 and L2, have suggestedsome possiblereasonswhy
results from research on computer-assisted writing are inconsistent. These publications have
concluded that because outcomes of studiesdepend on a variety of variables, thefollowing factors
should be taken into consideration in future research:

1- When developing writers are motivated to utilize computers and their technical
capacities, there is more chance for them to benefit from the new writing tool than for
students who are not so motivated (Bangert-Drowns, 1993; Cochran-Smith, 1991;
Pennington, 1993,1996, 1999).

2.- Whenteachersencouragetheir studentsto usecomputersto writeand whenthey provide
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adequate training to empower their students with the essential skills and knowledge of
computer-assisted writing, students are more likely to yield better outcomes in their
computer-assistedwriting(Cochran-Smith, 1991; Pennington,1993,1996). Cochran-Smith
(1991) and Owston et. al (1992) observed that the revision skillsthat students possessed
beforethey started usingcomputersmay be an important factor in determining whether the
ease of using computers in writing may benefit them. That is, if students have not been
trained (or learned) to revise at the content levelsfor better communication, then simply
putting them on acomputer cannot help them to become better revisers. They will tend to
confine themselves to only surface-level revisions. Computers alone cannot bring about
positivechangesto devel opingwriters. Only when they arecombinedwith adequatetraining
and learning opportunitiesin computer-assistedwritingcan studentsbenefitin their writing.
3.- Researchers have aiso established that in the several studies reporting negative or no
effectsofword-processing-ass sted writing, novicecomputer users wereexposedto thenew
writing tool for arelatively short time. Asa consequence, future studies need to provide a
lengthy period of exposure to computer-assi stedwritingso asto givestudentsenough time
toadapt to the new writing medium (Hawisher, 1989; Pennington, 1993,1996; Phinney &
Khouri, 1993).

4- Owston et. a (1992) suggested studies should investigate writing processes in detail
instead of focusingonly on written text products. Such researchmay beableto explainhow
computers influence the thinking and writing processesof student writers.

1. THE PRESENT STUDY
IL. 1. Research Questions

As observed above, the number of empirical studies on word-processing-assisted writing in the
context of L2is limited; almost nolongitudinal casestudieshave been conducted with think-aloud
protocolsor on the effects of training. The present case study was intended to makea contribution
in these respects. Following the suggestions of previous researchers (described above), we
conducted the present case study over a relatively long time, we considered the participant's
motivation, weofferedtraining in both computer-assi stedwritingand pen-and-paper-basedwriting,
and we collected and analyzed data on the participant's thinking while composing and writing
processes. We posed the following research questions:

1) Would word processing help this L2 writer make higher-level revisions?

2) How might word processing influence this student's thinking processes while
composing?

3) Would word processing help this L2 writer improve the quality of his essays?
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4) Would training be essential to thisstudent in utilizing the potential advantagesof word
processing in hiscomposition writing?

5) Would continuous exposure to thecomputer hel p producemore positiveeffectsin favor
of the word-processing-assistedwriting?

For Question 2 we investigated thinking processes in reference to the decision-making
episodes elicited through think-aloud protocols while the participant composed (see 1I. 3 and
Appendix B for details). For Question 4, our operational definition of the potential advantages of
word processing was the capacity of word processing to manipulate writing and to help produce
essaysof betterquality. For Question 5, positiveeffectsoftheword processing-assi stedwriting refer
to higher-level revisions and higher quality of essaysas described in Questions 1 and 2.

11.2. Participant

A 29 year-old Mandarin Chinese speaker, Hsin (a pseudonym), who was learning English in
Toronto, volunteeredto participatein thestudy. An engineeringgraduatefrom Taiwan, hisEnglish
proficiency level was“high intermediate’ according to hisplacementin ESL courses'. He reported
that prior to thestudy he had had some experience withaword processor called Personal Editor 2,
popularin Taiwanyearsbefore. This word processorhad fewer functions than most commonly used
word processorson IBM and Macintosh computers at the time when the datafor this study were
collected. Because Hsin was applying for graduate studies in Canada and therefore likely would
need word processing skills in his planned future studies, he had at least some motivation for
learningword processing®.

11.3. Procedures

Fourteen writingtasks, grouped into seven pairswithcomparabl etopicsineach pair (see Appendix
A), weregiven to the participant over a period of eight months. Thefirst four and the last four of
thewriting taskswere designed to elicit argumentativetexts. Four weredesigned toelicit narrative
texts. Two werelettersto certain officials complaining about problemsthat Hsin felt concerned
about. The topics within each pair were chosen randomly, using a table of random numbers. The
paired compositions were written alternately with aword processor (using Word Perfect 5.1 on a
laptop computer) and with pen and paper. We selected thesetopicsto be comparableand general,
but they were not pilot-tested or otherwise assessed for comparability, so the findings presented
below must be considered tentative.

Thefirst author of thisarticle met individually with Hsin, once per week, over the period
of eight months (except the year-end holidays). Hsin spent one session to generate an essay and
anothertoreviseit. Thefirst author also encouragedhimto dosome revisionsby saying'* Couldyou
pleasespend some timereading and revisingyour essay?” right after he had compl eted generating

O Serviciode Publicaciones. Universidad de Murcia. All rights reserved. 1JES, val. 1(2), 2001, pp. 127-152



134 Jiang i & Alister Cumming

thetexts, which he did, though very briefly. The rationalefor doing so was that we hoped to help
Hsinto better revise hisessayswrittenwith both mediaassuggested by Cochran-Smith(1991) and
Owstonet. a (1992). Thiswasdonein both computer and handwritten sessions. A tutoria session
wasgiven immediately after Hsin had finished revising hisessay to help him further improvethe
essay in both writing conditions, but thefurther revised copieswere not used asdatain the present
study. The first author encouraged Hsin to think aloud in either English or Mandarin while Hsin
composed inall sessions, saying, " Could youpl easespeak out whatever you're thinkingabout?" in
Mandarin. Theverbal reportsweretape-recorded. From thefifth session on, thefirstauthor offered
him brief trainingon theword processor, includingthebasi ¢ functions of word processing: selecting
texts, copy, paste, block moving, block deleting, and spell checking. The reason for waiting until
the fifth session wasthat we hoped to seeif tutoring would makeany differenceto hiscomposing.
No time limits were imposed on the writing tasks. A special computer program was used to
electronically monitor all keystrokesHsin madeduring all computer sessions®, providing dataon
thetext generatingand revisingprocesses of hisword-processedwriting. During thepen and paper
sessions, no eraser wasallowed so that all changesHsin madeto histextscomposed inthismedium
werealso recorded.

Toanayzethedatawecompared thecomputer-assi stedwritingand pen-and-paperwriting
for: frequency of revisionsat variouslevelsand analyticeval uations of thecompositions. Interms
of revisions, any moving, deleting or adding of a whole T-unit, i.e., a complete sentence, was
considered adiscourse change; any sentencestructure changeor sentence extension wasregarded
asasyntacticchange; any adding, deletingor changingwordsand phrases wasdefined asalexical
change; any change, adding or deletion of free and bound morphemes was treated as a
morphological change.

Dataon think-aloud protocol scollected fromeight compositions* were anal yzed according
to the criteria developed in Cumming (1990); all discourse during which Hsin reported on his
decisionsabout writingand revisions,i.e., all thosethinking epi sodesthat are not simply verbatim
verbalizationof the texts being produced, wasisolated and then segmented into unitsof decision-
making episodeswhen preceded and followed by pausesof 3 secondsor more. Theseepi sodeswere
coded into categories of globa planning, local planning, reasoning about linguistic choices,
rhetorical considerations, consultingadictionary or thetutor for aword or phrases, evaluatingwhat
had been written down previously, and proceduresfor writing (see Appendix B for examples of
coded statements). The first author counted the total number of think-aloud episodes (including
decision-makingepi sodes and non-deci sion-makingepi sodes) and the number of episodesin each
category of decisions. Hethen tallied the percentageof each category of decision-makingepisodes
in respect to the total think-aloud episodes. (So, for example, the percentagesin Figure 8 areonly
for decision-makingepi sodes, whereasthemajority of epi sodesinvol vedgeneratingor readingtext).
Reliability of the coding of thethink-aloud protocol wasestablished with asecond reader,anative
Mandarinspeaker and an experienced L2 educator, who wascompletingaPh.D. in education. The
second readercoded approximately 10%of thethink-al oudprotocol sand theinter-coder agreement
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was found to be 78%.

Two raters, both experienced ESL teachers doing Ph.Ds in second language education,
helped with the analytic evaluation of the compositions, which was carried out according to the
criteriadevel oped by Jacobs, Zinkgraf, Wormuth, Hartfiel, and Hughey (1981) reduced to ascale
of 8, following Cumming (1989). They rated the compositionstogether, blind to the sequence or
mediumin whichthey werewritten, then reached aconsensuson each score. | fthe scoresthey rated
werethe same, we simply used them; if the difference between their scores wasonly 1, we added
the 2 different scores then divided the sum by 2; if the difference between their scores were 2 or
more, the raters discussed the paper until they reached aconsensuson a score. We typed the texts
onginally writtenwithpen and paper into thewordprocessor sothat all textswere pnnted out inthe
same style. Thus, there was no superficial difference between the computer products and hand-
written products when they were rated. To elicit more information about the decisionsthe raters
made, weintewiewed themjointly afterwards. During theintewiew, we pairedthe essaysand asked
the raterswhy there were apparent differencesin the ratingsof certain aspects between each pair.
The resultsof the intewiew are reportedin IIL.1.3.

IIL. FINDINGS AND DISCUSSION
III. 1. Results
I1.1.1. Frequency of lower-order and higher-order revisions

Thefrequency of revisionsin Hsin’s computer-assisted writing was consistently greater than that
of hispen-and-paper revisionsat the discourselevel except for the first session and the last session
(seeFigure1)’; it wasgreater at thesyntacticand lexical levelsin most sessions (see Figures2 and
3), and it was steadily higher at the morphological level except for the last session (see Figure4).

Figure 1. Number of Revisions at the Discourse Level by
Session ami Medium
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Figure 2. Number of Revisionsat the Syntatic Level by
Session and Medium
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Figure 3. Number of Revisions at the Lexical Level by
Session and Medium
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Figure4. Number of Revisions at the M orphological

Level by Session and Medium
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11.1.2. Thinking processes while composing

Figure 5 shows that on average Hsin performed more fiequent loca planning, reasoning about
linguistic choices, and evaiuation of appropriateness, and he referred to proceduresfor writingin
the computer sessions more often, whereas he searched for the right words or phrases more
fiequently in the pen-and-paper sessions. For all other categoriesof decision-makingepisodes, the
fiequencies were amost the same across the writing in either medium.

Figure 5. Percentage of specific decision-making episodes for eight conpositions
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HI1.3. Quality of writing produced and interview with the raters

Theanalytic scores of Hsin's computer-written essayswere invanably higher than or the same as
those written with penand paper in termsof content (see Figure6), dightly though not significantly
higher in termsoforganization (M= 6.6. vs. 6.0; see Figure 7), and higher in most sessionsin terms
of languageuse (M=4.9 vs. 3.3; see Figure8). A detailed examination of theratings of the essays
revealed certain pattems: In the scoring of content, there was almost no differenceuntil the ninth
andtenth session when the computer-writtenessaysstarted to beconsi stently two scoreshigher than
thehandwrittenones (see Figure6). Asfor thegrading of language, threepairsof computer-written
and handwritten essays were rated as the same and four pairsof Hsin's computer-written essays
were scored at least two points higher than their hand-writtencounterparts(see Figure8). Another
noticeable phenomenon is that in the first two sessions, there was no difference between the two
types of writing in any of the three aspects of writing quality (see Figures6, 7, 8).

Figure 6. Grading of Content by Session and Medium
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Fi gure 7. Grading of Organization by Session and Medium
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Figure 8. Grading of Language Use by Session and Medium
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Duringthe post-ratinginterview, theratersfocusedtheir remarksonthegrading of language
usein theessaysfrom the seventh and eighth sessions, which demonstrated distinctivedifferences
(seeFigure8). Theessay writtenwith penand paper in the seventh sessionreceived ascoreof only
2, whereasthe word-processed essay in the eighth session received 6. The raterssaid they had the
impression that the essay written during the eighth session demonstrated more complexity in
sentence structure and fewer errors compared to the essay written during the seventh session, in
whichthey bothsaid, not only werethe sentencestructures | esscomplex and thereweremoreerrors,
but also themeaningof certainsentenceswas vague. Theraterseven had theimpressionthat thetwo
essayswere written by two different people.

One of the ratersalso talked about the computer-writtencomposition from thefourteenth
session, which also received ahigh mark (6) inlanguage use. Hethought that, similar to the essay
of theeighth session, thistext also demonstrated compl exity of sentencestructureand alow rateof
errors, though therewere not as many appropriateconnectorsin thisessay asin the eighth session.
In sum, the two major concems the raters expressed in giving higher marks in language use to
compositionswere the complexity of sentence structureand rate of errors.

Wealso inquiredabout therater's rationales for scoringthecontent ofthe computer-written
essay in the twelfth session, " A problem conceming women™ and that of the eleventh session," A
problem conceming old people™. Theformer receiveda full mark of 8, whereasthelatter received
6 (SeeFigure6). Theratersreplied that the content of thetwel fth essay was better devel oped, there
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weremorewords, and the content was more relevant to the topic than in the eleventh essay. Since
theratersmentionedthat the lengthof theessay was also aconsiderationin markingthecontent, we
asked them why the essay of the thirteenth session, A problem conceming young people™, only
received ascore of 6 interms of content eventhough it wasthe longest essay of all. They answered
that in this pieceof writingmany issueswereraised but were not well devel oped, thethemewasnot
clear, and the content was not particularly relevant.

111.1.4. Hsin S approach to writing over time

Hsinchanged hisapproach toword- processing-assi stedwritingover time. Inthefirst four sessions,
Hsinwas neither skillful with aword processor nor proficienton the keyboard. He seemed neither
interestedin, nor familiar with, therevisingand editingfunctionsof theword processor. Therecords
of keystrokesshowed that he only used some of thesefunctionsfor some limited superficial editing
and revising on the computer. When he made mistakes or found some partsof thewriting needed
changing, Hsin used the backspacekey to delete theword(s) and letter(s) hedid not want. Hsinalso
tended to movethecursor to add or changetexts. Hecombined the movement of thecursor and the
backspacekey todelete certain wordsor letters that hehad put down previously.Hedid not usesuch
functionsashblock moving or deleting. At theend of thefirst session, hedid not usethespell checker
to correct misspellings until he was encouraged to. The hand-written drafts showed that Hsindid
not make any revisionswith pen and paper either; he only did superficial editing in this context.

Fromthefifth session on, beforeeach session of computer-assistedwriting, thefirst author
offered Hsin brief training sessions on theword processor. He also encouraged Hsin to practiceon
thekeyboardand work with theword processor by himself. Thefirst author repeatedly emphasized
theimportance of revisionand encouraged him to doasmuch revisionas possiblewithbothwriting
media. After Hsin had been trained to use the delete key and block-moving and block-deleting
features at the beginning of thefifth session, he started to use thesefunctionsin thissession. When
Hsin planned to delete something to theright of the cursor, he used thedelete key; when heplanned
to delete something to theleft of thecursor, hestill used the backspacekey. Healso used theblock-
moving feature three timesin this session. However, he did not use the block delete feature, even
when he deleted a whole sentence. Hsin continued such practices throughout the five remaining
computer sessions. During thisfifth session, Hsin made more discourselevel changes, relocating
two compl ete sentences, adding two, and deleting one.

Inthesixth session, Hsin started to makesome discourselevel revisionswith penand paper
for the first time: After he had made some revisionsto his written product, he added a whole
paragraph, composed of two sentences, as the last paragraph of the composition. This kind of
discourselevel revision with penand paper at theend of theessay, however, seemed much easier
than discourse level changes to other partsof the essay. Possibly Hsin still did not want to take the
trouble to makediscourse changesif he had to crossout sentencesor add some in the middle of the
essay with pen and paper. Because the monitoring program broke down, however, the seventh
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session was written with pen and paper, and in it Hsin did not make any discourse changes at all.
Theonly syntacticlevel changein this sessionwasthat he added arelative ciause, whichwas made
up of two words, to the second paragraph. It seemed that he was not ready to make''real" discourse
level revisions with pen and paper yet. The eighth session was a computer session, wherein Hsin
made only one discourse level change athough he spent forty minutes revising his essay after he
had finished the first draft.

Fromthe ninthsession on, Hsin started to makesubstantive discoursechangeswith penand
paper: onein the ninth session, two in the eleventh session, and three in the thirteenth session. He
continued to make such changes with the computer: three in the tenth session, five in thetwelfth
session, and three in the fourteenth session (see Figure 1).

111.1.5. Other writing behaviors

From the data collected from the keyboard monitor program, we also determined that Hsin
demonstrated the following behaviorswhile he was writing with the word processor:

a) From the eighth session on, Hsin wrote down his plan for the composition on a piece of
paper beforehestarted writingonthecomputer. Hedid not do thiswhen hewascomposing
with pen and paper though he did spend time planning.

b) Hsin had atendency to reviseand edit what he had previoudy written whilehe wasstill
composing another part of a composition both on the computer and in his pen-and-paper
writing.

¢) Throughout thestudy, Hsin often forgot to capitalizetheinitial lettersof sentences(3 or
4 times per session), which we counted as morphological-level revisions. This never
happened in his pen-and-paper writing. In such cases, however, Hsin usually realized the
mistake irnmediately and used the backspacekey to delete the whole word and retypeit.
Fromtimetotime, Hsinmade" keyboardmistakes™ , for exarnpl e, misspellingwordswhich
he would not have misspelled with pen and paper.

d) Hsin often changed wordsor phrases nght after he had typed them, and in afew cases,
he changed back to the original words or phrases.

€) When Hsin was revising his compositions, from timeto time he used the cursor to go
down several lines before he moved the cursor up again.

f) Hsintended to spend moretime writing on the computer (see Figure 9) and to write more
words in most computer-written essays (see Figure 10) than he did with pen and paper.
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I11. 2. Discussion

Hsin revised moreat various levelsin the computer medium. This suggeststhat because the word
processor helped rernove the mechanical difficulty involved in changing text, especialy for
discourselevel changes, it was moreconvenientfor Hsintorearrange sentenceswiththecomputer-
writing rnedium. Therefore, he revised more extensively in the word-processing-assi stedwriting.

Hsin's pen-and-paper revisionsat the discourse level occurred weeksafter he started such
practicewiththeword processor. Thisindicatesthat he may have applied the skillsheleamed from
theword processingto his pen-and-paperrevisions.Inother words,asaninstructional tool , theword
processor combinedwiththetutor's instructionand feedback seerningly did helpHsinlearn to rnake
higher-level revisions.ThissupportsBangert-Drowns (1993) observationthat oncestudent writers
have had sufiicient practiceon theword processor, cornbined with feedback from teachersand peers
in writinginstruction, they rnay continue such practiceeven when they write with penand paper.
Inthisway, word processingseemsto have hel pedthisL1 writer makerevisions, includinghigher-
level revisions. However, because of the small number of revisioninthissingle-subject casestudy,
the findingsin this study cannot be generalized to other peopleor situations.

Hsin demonstrated different pattems of thinking between the two writing conditions. He
conducted morelocal planning on the computer, like Haas’s (1989) and Li's (1998) studentswho
did significantly less pre-planning in their cornputer-assi stedwriting, and who as a result, had to
""compensate™ implicitly for their lack of preplanning by carrying out more local planning. The
greater episodes of evaluationsof writtentextsoccumng in Hsin's cornputer-assistedwriting may
beexplained by the convenience of text rnani pulationin the computer rnedium. Probably Hsin felt
it easier to make changes on the computer and he therefore rnanaged to evaluate the written texts
morefrequently with thiswriting medium. It seernsthat a higher frequency of evaluationof written
textscoexists with higher frequency of revisions. Thereason why Hsin conducted more searching
for theright wordsor phrasesin the pen-and-paper sessionsremainsaquestion. Thisis contraryto
Li's (1998) finding that 23 ESL writers searched for words or phrases more extensively in their
computer sessions.

The computer-written essays were rnostly rated higher in content and language use than
were the hand-written essays. From the interview with the raterswe determined that a rngjor part
of their rationale for scoring language was greater cornplexity in sentence structures and fewer
errors. By comparing the scores in language and syntactic level changes (see Figures 2 and 8),
except for the first four sessions, there seemed to be a positive relation between the extent of
syntactic revisionsand higher marksin language use within each pair. That is to say, when more
syntacticlevel changes occurred in a computer session, the scores in language use of that session
tended to behigher than itscomparabl e pen-and-paper session. Probably thisisbecause thesyntactic
revisions, mainly sentence extending and sentence structure changes, added to the complexity of
sentencestructuresand reducederrors. In addition, the useof aspell checker may also have helped
Hsin to create essayswith fewer spelling errors, which may also have contributed to higher scores
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in languageuse on his computer-writtenessays.

By analyzingtherecordsof keystrokesand the handwrittendraftsweestablishedthat Hsin's
discourselevel changesmainly involveddeletingand adding whole T-units, resultingin irrelevant
content being omitted and the topicsof essays being further devel oped. Because Hsin made more
discourse revisions with the word processor, such revisionsmay have contributed to the higher
scoresin the content of the computer-writtenessays.

In addition, Hsin's more frequent eval uationsof hiswritten textsin the computer sessions
may have helped him revisethesetexts, at various levels, and may also have contributed to the
higher quality of the essays written on the computer, whereas more episodes of word/phrase
searching during the pen-add-paper sessionsmay have helped toimprove thetextsonly at thelexical
level, which wasnot amajor concem of theratersintheir ratingthequality ofthe texts. Thus, word
processing probably hel ped Hsinto produceessaysof higher quality in ceriainaspectsofhiswriting:
content and language.

Asreported in I11.1.4, after Hsin had been trained to use block moving and deleting, he
immediately tried using these functions and for the first time made discourse revisions. He
continuedto makechangesat thislevel in theconsequentsessions, bothcomputerand handwritten,
athough hedid so in hishandwrittensessioninalimited way. Had Hsin not received any training
on revisionand word processing, he might have continued with superficial editing instead of in-
depth revisions. Therefore, training played an important rolein Hsin's utilizationof the potential
advantages of word processingin hiscomposition writing.

Asmentioned above, two aspectsof Hsin's compositions, content and languageuse, were
significantly different between the two writing conditions. The influenceof word processingon
language usecame early in the study, seemingly because Hsin used the spell checker to eliminate
spellingerrorsin his computer-writtenessays, andamajor concem of the ratersin this study about
language use was spelling errors. It may not take along period of time for a L2 writer to make
ceriainimprovementin languageusein writingoncethe person hasstarted to usesuch functionsof
word processing asspell checking. Thissituation appeared in Li (1998), when 9 L2 writers were
asked to edit theircomputer-written essays by using spellingand grammar checkersandtoedittheir
hand-written essays by eyeballing them. Their essays had showed no differencesin linguistic
accuracy and linguisticappropriacy beforetheediting, but displayed significantdifferencesin both
aspectsin favor of word processingafter this when rated by the same two raters who had rated the
essays before the editing.

Theimpact of word processingon thecontent of Hsin's writing, on the other hand, seemed
to have taken alonger period of timeto become obvious. Certain advantagesof word processing
associatedwith complicated skills and rhetorical structures may takealong timeto materialize,as
suggested by Pennington's (1993, 1996), Phinney and Khouri's (1993) and Reed's (1990)
observations that long-term studies tend to producestronger resultsin favor of computer-based
writing than do short-texm studies. Continuousexposureto computer-assisted writingdid seemto
help Hsin to produce some positiveeffectsin favor of his word-processng-assisted writing.
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IV.CONCLUSIONS

The present study contributes to growing evidence that continuous exposure to word-processing-
assisted writingcombined with proper training can help L2 leamersto improvetheir writing skills
and writing quality. From the above analyseswe conclude that: After along period of practicing
writing withword processing plusappropriate training, the participant of thisstudy, Hsin, wasable
to utilize more functions of the word processor more effectively as he changed his approaches to
writing on the computer. This in tum, may also have changed certain aspects of his approaches
towards writing with pen and paper later in the study. Specifically, Hsin altered his thinking
processes while composing on the computer, making more revisions, especialy higher-level
revisions, which contributed to theimproved quality of hisessays. Nevertheless, as Cumming and
Riazi (2000) observed, learning and teaching second languagewriting are so complex that tracing
changes people make in this behavior is exceptionally difficult. Indeed, it may not be wise to
attribute any achievement in ESL writing to a single factor such as the writing medium.

A few limitations to thisstudy point toward areas to consider for future research. First, the
researchwas limited to analysesof only one person’s behaviorson specific writingtasks, each of
whichwereonly estimated to be comparabl eacross thecomputer and handwrittencontexts. Second,
we did not adequately assess the relations between Hsin’s attitudes towards word processing and
hisachievement in word processing-basedwriting. Third, moretrai ningon the word processor and
keyboard might have hel ped Hsin familiarize himself further with thecomputer and thus helped us
todetermine more precisely theeffectsof such instruction. Finally,acomputer withalarger screen
(than the lap-top used) might have enabled Hsin to see more of his compositions at one time and
may have encouraged himto read more of hiswritingand makemorerevisionsat deeper levelsand
to a greater extent.
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NOTES

1. Hsin informed us that he hed tried sample TOEFL testsa few timesand hisscores ranged from 450 to 500.

2. Hsin stated during the first session that he liked using the computer, and since he was planning to pursue graduate
studiesin North America, he needed skillson theword processor. Monthsafter hestarted participatingin thestudy, Hsin
twice mentioned that he wasgoingto use Word Perfect 5.1 towrite letters tosome Canadian universitiesand astatement
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about hisresearch interests, although it seemed that he had written drafts with pen and paper before he typed the written
documents into the computer and then edited and revised them on the computer.

3. The keystroke monitoring program was adapted from a program developed by the IEA’s (Intemational Association
for the Evaluation of Educational Achievement) Intemational Coordinating Center for their Computer Education Study.
We thank Hans Pelgrum for allowing us to use this program.

4. There were problerns in the quality of the tape recordings, so only the tapes from 8 of the 14 sessions could be
transcribed.

5. Due to a failure of the keystroke monitor program during this session, no dataon the writing and revising processes

were collected frorn this session and the data on these aspects from the comparable pen-and-paper session, the fourth
session. was also omitted from the graphs hereafter.
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APPENDI X A: Titles from the fourteen compositions

Session 1 (word processing): A problemin acity I have previously lived in™
Session 2 (pen and paper): A problem concerning television®

Session 3 (word processing): A problem in the City of Toronto*

Session 4 (pen and paper): A problem concerning newspapers®

Session 5 (word processing): A person who has had a good influence on me
Session 6 (pen and paper): A city which impressed me very much

Session 7 (pen and paper): A good movie

Session 8 (word processing): A day I'1l never forget

Session 9 (pen and paper): A letter to the mayor of my home city

Session 10 (word processing): A letter to the president of a university
session 11 (pen and paper): A problem conceming old people

Session 12 (word processing): A problem conceming women

Session 13 (pen and paper): A problem conceming young people

Session 14 (word processing): A problem conceming young children

* For theseargumentativecompositions, detail ed promptswereoffered such as“Many peopl ehave suggested
improvement to cities around the world. Describe a problem in the city of Toronto. Suggest one or more
solutionsfor the problem." These 4 prompts were part of a larger project (Cumming & Riazi, 2000). These
promptsseem approximately comparable, but we did not verify this empirically.
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APPENDI X B: Coded examplesof think-aloud protocols

1. Global planning. Planning the overall text, including content planning:
A letter to the Mayor of my home city. I shouldpersuade him fo do something.
(Before starting writing, the participant was planning hiscontent) My uncleimmigratedto
Canada 25 years ago and now his children gave birthto a thirdgeneration..

2. Local planning. Planning a paragraph or part of a paragraph:
In first paragraph, I introduce myselfand my concern.
Here I should give two examples.

3. Searching for the right words or phrases. Seeking out a word or phrase, generating and
assessing possible altematives:
The main idea happened... fall ... showed up. the mainidea showed up.
...the problemwhich is..... whichis themost.... most, most Uh, (in Chinese) Lacbaixin zui
guanxinde wenti (the issue ordinary people care most)

4. Reasoning about linguistic choices. Using linguistic rules or intuition to check the
appropriatenessin syntax, morphology or semantics:

Ishould say "were" because it’s past. There were...

Unfortunately,... fortunately... Unfortunately..

5. Rhetorical consideration. Considering rhetoncal appropriateness:
Uh, this sentence is too long.
The sentence doesn’t connect well. I should ...

6. Consulting. Consulting a dictionary or the tutor for aword or phrases:
Let melook up in the dictionary.
How to say gifaxinde (heuristic)?

7. Evaluation. Evaluating what has been written down previously:
This soundsweird. Maybe 7 should changeit.
Inthisparagraph, I just describedthe way I suggest about a network

8. Proceduresfor writing. Speaking about proceduresfor writing:
First I organize... my mind and write down the rough idea.



