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ABSTRACT

Thispaper detailsthe development and application of a computer based expert
gystem that findserrorsin students business letter writing assgnments. The
project was begun in 1990 and set out to find if such a system could be created by
English instructor s (no such system existed at the time that was practical and
affordable for ROC schools). The major goal wasto reduce teacher burden while

increasing the amount of feedback given to students.

A softwar e package was created through the use of new easy-to-use software
development languages and programming methodologies. The QBL TOOL S expert
system was found to be a low cost, medium technological answer to the problem of
large classsize. A trial study was performed in the 1992-1993 school year, including
200 EFL students, and found that such a system was practical and was ableto
measur e datigtically significant reductionsin sudents writing errors. A full study

was undertaken in the 1993-1994 school year.

Over 700 studentsused the QBL TOOL S expert system while studying business
English. A control group and test group were chosen. For five busnesswriting
assgnments, students errorsweretracked. Theresult, using t-tests, showed that
thetest group, which received the expert system’s feedback, was ableto reduce

errors morethan the control group, which did not receive the feedback. A survey of
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student attitudes showed that the test group perceived a larger improvement of

their English writing skills. Conclusions and possible applications areincluded.

The specific parts of this paper include:

Part | introduces the background of the study and the main hypotheses that
wer e tested.

Part Il coversthe general development of the expert system and introducesits
use.

Part |11 detailsthetrial study that tested the feasibility of the expert system and
the practicality of carrying out detailed research on students writing errors.

Part IV summarizesthe full study of theimpact of the computer system on
students errors(included control and test groups).

Part V analyzesthe specific types of errorsand error trends of participating
students.

Part VI reviewstheresults of a study of how the expert system actually affects
students attitudes about their own English abilities.

Part VII summarizesfindings with conclusons and implicationsfor writing
classes.
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GLOSSARY OF TERMINOLOGY

Al: Artificial Intelligence

API: Application Program
Interface; the part of a
program that can be accessed
and controlled by other
programs

Artificid Intdligence computer
har dwar e and software
combination that performs
functions analogous to lear ning
and decison making

Asmbly Language: a low-level
computer language used in
instructing a specific type of
computer or operating system

BASIC Language: Beginner'sAll
pur pose Symbolic Code; a
widely used high-level
computer programming
language

C Language: a powerful high-level
computer programming
language widely used because
of its speed and ability to
create complex programs

CAIl: Computer Assisted
Instruction

CALL: Computer Assisted
L anguage L earning

CAW: Computer Assisted Writing

Context Sengtive Help: on screen
text that assiststhe user to
answer questionsrelated to

the action being performed at
thetime

Vi

Customized Software: a computer
program that iscreated or
modified for a specific
purpose, for which commercial
programsare not available

DOS: Disk Operating System;
most widely used softwar e for
controlling personal computer
functionsand programs; widely
thought of asdifficult to use
becauseit iscontrolled
through command line codes

ESP: English for Special Purposes
such as business English or
academic English

Expert System: a computer
program that imitatesthe
actions of a human expert in a
specific field

GUI: Graphic User Interface;
synonyms with easy-to-use
program interfacesthat use
menus, buttons and mouse
movementsto control a
program rather than command
codes

IDE: Integrated Development
Environment; used in creating
programs

Mouse: a computer input device
that controlsan on-screen
arrow

PC: a Personal Computer, not
linked to a network (in this
study, PC refersonly to IBM
compatible machines)
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Program Interface: the part of a
program that the user seesand
respondstoin order to
accomplish sometype of task

QBL Student Verson: a program
used by studentsin preparing
businesslettersfor input into
the QBL TOOL S expert
system

QBL TOOLS: a program that finds
errorsin students business
writing while also allowing
detailed analysis of progress

QBL: Quick Business L etters

RAM: Random Access Memory;
mor e of thistype of memory is
required for more powerful
programs

Vil

VB: Visual BASIC; thefirgt, and
generally accepted asthe best,
high-level programming
language for Windows

VBA: Visual Basic Applications,
Microsoft’s use of Visual
BASIC asa special language
to control and modify
commercially available
Microsoft programs

Visud BASIC: see VB

Windows: a widely used program
for controlling a personal
computer and other programs,
often thought of as easy-to-use
becauseit isbased on objects
rather than command lines
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|. INTRODUCTION

A. THE PREDICAMENT FACED BY WRITING TEACHERS

EFL classesin the R.O.C. areregularly taught by teacherswho have
EFL/ESL/TESOL training from U.S. universities. The differences, however,
between the U.S. based ESL experience and that of the R.O.C. often frustrate
teachersin their attempt to apply ESL/EFL theory. The most striking differenceis
classsize. A classwith fewer than forty studentsis considered small, whilethe

norm ranges from 40 to 60.

Special classes and night school class sizes can approach 70 students. Yet these
classesarenot intended to beintroductory or lecture based, asaretheir large sized

counterpartsin the U.S,, such asintroductory economicsor psychology.

Although classsizeisvery large, thereistypically no specific arrangement to assist
ateacher with such aclass. Student assistantsarerare and not often assigned to
individual teachers. Teaching aidsarelimited to cassette tape playersand
language labs (wher e students listen to pronunciation through headphones and
speak into microphones). Some schools offer mor e advanced versions of such
systems, but mostly directed toward speaking and listening skills. Clearly, the

support for teachersof English writing islimited.

Writing classes, in the R.O.C., are often one of two types. technical/businesswriting

or creativewriting. Creativewriting isusually a university based elective class

1
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while businesswritingisrequired for international trade majorsat the university
and college levels. Businesswriting can also be offered at a university or college as
an elective for non-business majorsor asa requirement for other businessrelated
majors. Elective classesarefew in number and tend to have a smaller enrollment
than required classes although thisis not consistent between schools. Required
businesswriting classes are included in every international trade department.
Because business schools, in the R.O.C., often enjoy a high level of enrollment, not
unlikether U.S. counterparts, the demand for businesswriting teachersis

substantial.

Teachers of business English (business communication or businesswriting is
commonly named business English in the R.O.C.) may lack an under standing of
business or may have business experience but lack strong English skills (Liao,
1990). Thiscommon mismatch of teacher and subject matter leadsto frustration for
theteacher of a business English class. Correction of homework assgnments adds
afurther complication. The correction of hundreds of assgnments, from teaching
only afew classes, can greatly increase a teacher’ s workload with little or no
corresponding increase in remuneration. A typical teacher, in both the U.S. and the
R.O.C., begins higher first year of teaching with enthusiasm only to quickly realize
that the correction of hundreds of homework assgnmentsisnot a sustainable

approach. Numerous suggestions have been made asto how to avoid teacher
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burnout, such astime management and sdlective grading (Goddard, 1990), which

can be helpful, but do little to change the under lying causes.

Thereislittle doubt that the most effective way to improvewriting isto write with
frequency (Martin & Ranson, 1990). Additionally, the use of English business
writing is fundamental to successin Taiwan’sexport driven economy (Tsui, 1992
and Harger et al., 1993) Few teachers, however, are willing to take home hundreds
of papersevery week. Morethan any other factor, it isthe overwhelming number
of errorsto be corrected that encour age teachersto avoid assigning and correcting

homework, yet it isthisvery activity that can serve R.O.C. students best.

B. TECHNOLOGICAL APPROACH

Although class size may at first appear to be the source of difficulty in teaching a
businesswriting class, it isactually the teacher’s out of class burden that isthereal
problem. A study by Lewisand Woodward (1988) found that lar ge class size does
not hinder student performance in applying principles of business communication in
aletter form. That study actually showed that students can perform better in a
lar ge class environment than in a small one (under the assumption that the teacher
can still input the required amount of work). With no evidence that large classsize
Isa hindrance to lear ning, combined with the shrinking budgets of educational
ingtitutions, even U.S. schools are moving towar ds making lar ge classes the norm.

Theobviousresult isthat for the same amount of in classtime, ateacher will have
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@® morehomework, @ quizzesand ® examsto correct. Of these three, correction

of homework, actual businessletters, requiresthe most time.

Beginning in 1990, the author set out to find a way to over come the problem
presented by English written homework in the business English class. After grading
hundreds of assgnments by hand, it ssemed obvious that much of the timewas
being spent in the mechanical action of writing commentson the students' papers.
Theauthor also observed that the majority of errorswere repeated among students,
thus causing the teacher to mark the same error and write the same comment

numeroustimes. A technological solution seemed perfect for such a situation.

With congraintsthat included limited budget, little computer programming
expertise and a growing awar eness of intellectual property rights (thuslimiting
choices of software), the author undertook customized development of an expert
system. This paper documentsthe application of new technologiesthat give

enor mous flexibility to teacher s wishing to bring computersinto the classroom in
some context. It isclearly the casethat finding just the right software for a specific
classstuation isdifficult. Asingtructorsin the Republic of China, on Taiwan,
teaching EFL students, the opportunity to apply commer cially available software
becomes even smaller. Additionally, it may be the case that software that works
well in one context may be ineffective in another context (Frase et al., 1985), thus
forcing customized development or customization of software. The question,

answered in this paper, is, “ Can customized softwar e be developed and significantly
4
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Impact students' language ability under the above mentioned constraints?” More

specifically, eight hypotheses wer e tested in this study:

1)

2)

3

4)

5)

6)

Complex educational software, such as an expert system, can be developed
with limited funding from the host educational institution (preferably near

the amount of zero dollars).

Such software can be created in a short amount of time (a six month period,

from conception to completion, for a single program).

Instructors of English with little programming experience can create the

needed coding for such software.

Software can be created that matches the unique needs faced in a Taiwan

business English class setting.

Customized software can have the “look and feel” of new commercially
available “ user friendly” software (specifically the use of professional

appearing graphical user interfaces or GUIs).

Feedback generated from such an expert system can have measurable and

statistically significant effects on students’ writing.

An expert system can inform instructors what the most common type of

student writing errors are, thus helping to form a more specific curriculum.
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8) Exposure to computer generated feedback will influences students' attitudes
about their own abilities as well astheir desires and interestsin writing
English.

Thispaper summarizesthe four year project, undertaken at The Over seas Chinese

College of Commerce, to test the above eight hypotheses.

C. LITERATURE REVIEW

The application of computersin assisting teachersis certainly not new and has
become widespread in applications such as computer correction of standardized
exams. The specific application of computer technology in awriting class has
largely been limited to questions surrounding the use of computersin completing
assgnments. Numerous studies have investigated the impact on students' attitudes
from using computer based editing softwar e when completing their English
assignments. Generally, use of computer software has been found to help students
concentrate on content (Daiute, 1983). The ease of editing computer documents can
encour age mor e editing and experimentation. Fisher (1983) and Gula (1983) report
that students not using computer editing softwar e per ceive revison as difficult and

therefore avoid it.

The specific application of computersfor finding errorsin students writing has been
investigated in numerous studies. To date, the effortsto judge such computer

systems have been mostly based on the application of network and main frame
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based systems. In such cases, studentswould type their English writing
assgnments at computer terminalsin computer labs. At any stage of the editing
process, students could choose to use softwar e that would find their writing errors,
such as punctuation and grammar errors. Observed benefits and advantages of

such systemsinclude:

1) Analysisof writing can help to improve students knowledge of conventionsin

such areas as spelling, punctuation and grammar (Wresch, 1988).

2) Such use of softwar e can encour age studentsto be mor e independent of the

instructor (Wresch, 1988).

3) Studentsprefer critical feedback that isimpartial, such asthat produced by a
computer, as opposed to feedback from instructorsthat is often seen as

biased or unfair (Frase et al., 1985).

4) Studentsimprovetheir editing and writing skills significantly more than

other studentsnot usng computer based feedback systems (Reid, 1986).

Resear ch on theimpact of computer generated feedback on native English
speaker s has generally shown positive results (Kiefer and Smith, 1983; Fraseet al.,
1985; Kiefer, 1987). Pennington (1991), has pointed out the weak construction of
these past studies and warnsthat more resear ch needsto be done befor e any

conclusons can bedrawn. Generally, well structured (i.e., internal/external
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reliability and validity) and long-term studies of ESL/EFL students exposureto

computer generated feedback islacking.

1. COMPUTERS & WRITING IN & OUT OF THE R.O.C.
When looking at CAl (Computer Assisted Ingtruction) and CALL (Computer

Assisted Language Learning) in Taiwan (R.O.C.), it isclear that application of these
technologiesin the classroom isin its embryonic stage. Through a combination of
factors, computers have generally not entered the R.O.C. language scene. These

factorsinclude, but are not limited to:

General lack of computerization of schoolsin the R.O.C.

Lack of access to mainframes and minis, on which many CAl
and CALL software was originally devel oped.

Needed technology only recently commercialized, i.e.,
powerful computer packages, i.e., 80486 CPUs, sound cards
and CD-ROMs.

Expenditures of time and money for non-computer based
“language labs’ that are not perceived as successful teaching
tools.

Thefactors sighted above are of a structural nature and have not been influenced

by language teachers. Thelast factor | will sight isdirectly related to teachersand
the last “technology solution” for language lear ners, i.e., the audiolingual methods,
from thelate and early sixties, as applied in a language lab. Although many of the

motivating theories have since been supplanted, the language labs go on. Schools

nearly everywhere around the world automatically include labs as part of any

English program (Strei, 1979).
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It islikely that negative experiences with language labs have led teachersto be
skeptical of new technologiesin the classroom. Many Taiwan schools have
installed language lab equipment. Often, the engineer swho installed such
equipment did not under stand all the features and ingtallation requirements and
certainly had little grasp of the pedagogical applications. Theresult wasthat at
many locations, these language labs smply became glorified, and expensive, tape
players. Theequipment actually served to separate the students from the teacher
and encour aged less motivated studentsto daydream through the class period.
Such experienceisnot uniqueto Taiwan, nor isit new, but may be endemicto
language labs (Kirpal, 1979). Teachersare often placed in these labswith no
training, not even a manual on thelab’sfeatures and use, while a class of fifty
studentswait for the teacher to get the hang of it. With teachers struggling to find
use of the technology they already have, it isunrealistic to expect them to quickly

swallow another “technology solution” pill (Chen, 1995a).

2. PRESENT
In the past decade, numer ous academics have examined the application of CAl in

R.O.C. classrooms. From the very start, teachers have believed that computers
have enormous potential. Of special interest isthe understanding that CAl may be
especially useful in the Taiwan situation wher e students of writing are often at alow

level of skill attainment and class sizeislarge (Chen, 1988).
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Many teachers, domestic and foreign have observed that students generally have a
positive attitude toward technology in the classroom. Studies have consistently
shown that students have positive feelings about computer technology being used in
the classroom and that such technology does have a positive impact (Nash et al.,

1989; Brady, 1990; Herrmann, 1987; Johnson, 1988; Phinney & Mathis, 1990).

The specific applications of computersin writing class (asaddressed in thisauthor’s

study) tend to focusin three areas.

A) EMPHASIS ON TYPING AND WORD PROCESSING SKILLS
Once an English department obtainsa computer lab, it isquite clear that thefirst

step in using any softwar eisthe fundamental interaction between the usersand the
machines. This meansthat many teachersare using labswith no special language
softwar e, but instead smply having studentswrite their assgnmentsusing English
based software. As mentioned above, this has proven to be beneficial to students.
I mportant research continuesinto areas such as. social interaction implications of
CALL (Johnson, 1991; Chen, 1995b), the impact of networking (Edling, 1991), use
of the Internet (Wang, 1995) and word processing (Neu & Scarcella, 1991), just to

mention a few.

Some resear chers have expressed a general frustration with the application of

computersin the English classroom. Hoffman (1991) reportson a problem most

10
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resear chersin thisfield face, i.e., lack of support for hardwar e, software and
pedagogy:

When the studentsfiled intothe CALL Centrethefirst day, | had not one scrap of
written documentation to offer them about how computer swork, how the LAN works,
how a wor d-processor worksor how any of my learning activitieswork. All | had was
my own knowledge of these, and the ability to explain thingsorally.

Other researchersare attempting to solve this problem (King, 1995) by examining
the techniques used in the United States, where computersin the classroom have a
longer history. Of course, that history involves numer ous disciplines, whilethis

author isprimarily concerned with EFL writing.

B) COMPUTER FEEDBACK ON WRITING PROCESS AND/OR PRODUCT
The next logical step isto have the computer actually take some action on the text

that has been input by the student. Spell checking programsrepresent this step
very well and have been found to decr ease students spelling errors (Liou, 1993).
Questions remain, however, if such on-line corrections may actually make students

dependent on the immediate cor rection ability of the software.

Style and grammar analysisisthe next level up. Numer ous softwar e packages
have been marketed claiming to be “the easiest way to improve your writing”
(quote from the box of the Grammatik softwar e package). Researcherssuch as
Pennington and Brock (1989) have compared the writing of students working with

tutorsto that of studentsworking with grammar correction software. Theresult, as

11
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could be expected, wasthat the group working with softwar e did not produce writing

at the samelevel of quality asthat produced by the tutored group.

What most resear chersunder stand isthat the question isnot so clear cut as, “ can
softwar e be better than teachers.” Rather, theissueisacomplex onethat involves
trade-offs. Brock (1990) raises specific questions that need to be asked when
examining these trade-offs, such as how effective the softwar e can be and in what
stage of the writing process should the software be used. Brock’s questions can
only be answer ed by detailed resear ch such asthat done by researcherslike Liou
(1993b; 1993c) who generally show positiveresultsin students' attitudes and writing
when using such softwarein Taiwan. Levy and Garton (1994) have looked into
modification of the program Grammatik, in order to tailor it towar dsthe specific

needs of their students. Again, resultswere generally positive.

Dalgish (1991) has shown that smply using databases of errors can help inform
teachersabout the common errorsof their sudents. With such information, a
teacher could place special emphasis on the English constructs giving students
trouble, such asarticles (as Dalgish found in the case of native speakers of

Swedish).

Others have used computersto create cor pora of commonly used vocabulary
(Meijs, 1994; Granger et al., 1994; McNelll, 1994; Flowerdew, 1991) that can then

bedrawn on for teaching and lear ning mor e effectively. Application of such corpora

12
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is especially promising for usein the ESP area (Kennedy, 1995), wher e vocabulary

tends to be mor e specialized.

Questions of reliability and validity plague nearly all the above studies (Chapelle &
Jamieson, 1991). Small sample sizes present problemswith external reliability. For
example, Liou’s study, in Taiwan, included only 20 studentsin a control group.
Controlling variables presentsvery real problems since the activity being

resear ched isonly one small part of an English class. Additionally, some

resear cher s have noted the disproportionate impact a teacher with a negative view
of computers can have on students participating in a study. Similarly, a teacher with
a positive view of computers can help students even over come shortfallsin software

and hardwar e (a type of Hawthor ne effect).

C) THE BUILDING OF NEW CUSTOMIZED SOFTWARE
The most difficult research road to travel isthe development of customized software

for usewith ESL students. In the specific area thisresearch project dealswith, the
ability of softwar e to analyze written English has generally been classified as
artificial intelligence (Al) or machineinteligence. Although thiswould appear to lie
in the realm of advanced computer programmers, a few brave English instructors
have undertaken such projects. In Taiwan, Liou (1991; 1992) hasworked on
creating softwar e that goes beyond the limitations she found in existing grammar
checkers. Such a specially built program could address many of the problems

unique to speakersof other languages while studying English. In Liou’s casethe
13
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target group isMandarin speakers, French native speaker s have been targeted

(Brehony, 1994) aswell as native speakers of Cantonese (Chen, 1994).

Theroad to a perfect parsing engine (the softwar e that breaks a sentence into its
grammatical parts) isfull of obstacles. Not the least of which isthat English

resear chersmust always keep in mind that any softwar e developed isto be used by
large numbers of studentsand on hardwar ethat isreadily available. Attainment of
such goal has proven elusive, yet resear chers continueto try novel techniques
centering on syntactic (Coniam, 1991), semantic (Webster, 1991) and stylistic

(Tribble, 1991) approaches.

3. DIRECTIONS & DIVERSITY
Clearly, thefiddsof CAIl, CALL and CAW arebeing explored in many diverse

ways. Yet, computersin the classroom is still not areality for the vast majority of
English teachersin Taiwan. Oneof thereasonsisthat thejury is ill out on the
effectiveness of such approaches. With many studies still having weak constructs,
teachers question the reiability of such studies. Researchersalso face the dilemma
of having to teach heavy class loads, while being confronted with complex questions
and difficult procedures encountered in theresearch CALL. Thelabd “user
friendly” has been widely applied to computers and softwar e, however, the reality

fallsfar short of that labdl.
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Computersin the Taiwan language class will not spread until clear benefits can be
seen not only for the students but also for theteacher. Thisexperiment attempted
to build on the foundation laid by past resear chersand to improve on some of the

shortcomings previousy encounter ed.

II. SOFTWARE DEVELOPMENT

A.DEVELOPMENT OF CUSTOMIZED SOFTWARE

For correction of student writing errors, commer cially available computer based
grammar correction packages wereinvestigated. Grammar-checking programs use
algorithmsto look for words, phrases, or constructionsthat violate specific rules of
grammar, style or punctuation (Smith, 1992). Previousresearch (seeliterature
review p. 6) studies centered on the use of English text analysis performed by
programs such as Writer’s Workbench (developed by AT& T), Critique (IBM),
RightWriter (Rightsoft), Sensble Grammar (Sensible Software), Grammatik
(Wang), etc. Studentswere allowed to use the software at any stage in the editing
process before their assgnmentswereturned in. The correction software was
always accessed through a mainframe computer in a computer lab (with the text
editing softwar e also often being used at the same location), thusrequiring students
to go to specified computer labs on campus at specific times. Some of the
potentially negative effects of these previous applications of CAl (Computer

Assisted Instruction) can be summarized as (Pennington, 1991):
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1) Students may usethe correction software early in the editing process and

thus only make surface correctionsto their writing.

2) Because of early feedback on specific errors, students may become
dependent on the softwar e for finding errors, as opposed to developing

editing skills.

3) Thecongraintsof timeand location when using the softwar e, caused by the
use of computer labs, may not allow studentsto follow the process of writing

that they have developed or are attempting to develop.

Rather than smply repeat these possible problems, the author wanted to take a new
approach that included the development of customized software aswell asthe
modification of the existing software. The existence of new computer operating
systems (Windows 3.1 and 0S/2.2) aswell asthe development of powerful PC
platforms and easy-to-use softwar e development tools all allowed a rethinking and
redesigning of previous approaches. A program that relieved theinstructor of the
burdensome task of detailed error correction yet allowed theinstructor to continue
using whatever teaching methods he/she liked wasthe goal. What was needed was
nothing lessthan an expert system to take the role of teacher or tutor for one small
part of the homework correction task. An expert system usesan expert’s
knowledge and an infer ence mechanism to teach or supply information about a

gpecific domain (Parsay and Chingnell, 1988), e.g., the knowledge of an English
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teacher about correct grammar and stylein correcting writing assgnments. The
result was the creation of a softwar e package, QBL (Quick Business L etters), made

up of two PC based programs:

QBL Student Version, for student usein creation of business letters.

QBL TOOLS, for instructor usein correction, tracking and analysisof errors.

1. INITIAL RESULTS
Early on, it wasrealized that problems of computer illiteracy, platform

incompatibility and computer viruses may negatively impact such a computer based

process. To limit such problems, the following steps wer e taken:

1. Creation of a program user’s manual written in Chinesethat isincluded with
the QBL program (see Appendix B).

2. Each student must berequired to obtain an original copy of the QBL program
and not copy the program from other students (to avoid viruses and assure
disk quality that can last throughout the semester).

3. Designation of a location where diskswith problems, such asvirus, surface
damage, etc., could betaken for reformatting (usually a computer lab
assistant with a master copy of QBL was sufficient).

4. Clear explanation to all studentsthat the computer based homework was their
own respongbility and that classtime was not to be spent learning the

softwar e or answering questions about the softwar e (in designing QBL and
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the accompanying manual, user accessibility and smplicity were major
obj ectives (see Appendix B)).

5. Teachers emphasis on the importance of early assignment completion, so as
to leave time for reformatting a disk if a problem, such asavirus, should

arise.

B.SYSTEM GOALS

1. FOR STUDENTS
After thefirst testing of the automated system, an effort was made to develop all

partsof the processinto a more functional and useful system. Keeping the

students program at a low cost while including some of the features normally found
in professional writing packages was a major objective of the QBL design.
Additionally, the opportunity to supply on-line assistance to students could actually
expand the classroom experience. To thisend, freedom to complete assgnments on

any PC system, not only networks, was viewed asimportant.

A) PROGRAM FEATURES
The program used by studentswould not reveal any part of the actual expert

system. From the student’s per spective, the program should be easy to use (asfar
as softwar e can be easy to usefor the participating students) while smulating the

experience of writing a businessletter in awork environment.

18



Increasing Feedback & Decreasing Errors While Lowering Instructor Workload in ROC
EFL Business English Writing Classes

The actual program structure could guide students through the creation of a
businessletter in such away that it reinforced correct letter formats. All the parts
of abusinessletter had to be included aswell asthe ability to print a correctly

formatted business letter.

Theinclusion of some kind of on-line help system was desirable. Advice and
examples on what to include in each part of a letter would help to give a student a
quick and easy frame of refer ence when he/she smply did not know what was
required, eg., when to use a capital letter, how to use a comma, etc. Inthe past,
students smply left parts of lettersincomplete because they were not sure of
correct formatting or what should beincluded. Some students would copy sample
letter swhen unsure what to write; this was a haphazard approach since the sample
letter copied often did not include therelevant partsfor the student’s situation, or
smply itsdlf contained errors. By having QBL supply a letter template, and
samplesfor each entry, students could develop habitsthat carry over into the work

environment after completion of the cour se.

B) HARDWARE ISSUES
Many previous attempts at applying computer assisted feedback have been based

on mainframe computersor networks. Inthe R.O.C., this presents some problems
that may be difficult to overcome. The obvious problem isthat accessto such
equipment is often limited to computer department students. When other

departments’ students do have accessto such systems, they often have a lower

19



Clyde A. Warden @ The Overseas Chinese College of Commerce

priority. In addition, centrally based computer systems do experience down-time.
An English instructor would have little opportunity to know if a student’s excuse for
not completing an assgnment due to down-timewastrueor not. Avoidance of such
complex issueswas desirable with the QBL program. The best stuation would be
that QBL could be used on any computer platform capable of running DOS. In this
way, each student would have the freedom to decide when and where writing of an

assignment could be completed.

Student owner ship of personal computersiswidespread in Taiwan. It isthe case,
however, that thereisa wide variation in the types of personal computer s students
use. The QBL program, used by the students, would have to function on the lowest
common denominator of ssudent computer systemswhileretaining featuresthat still
give a professional appear ance on mor e advanced computer systems. The
fundamental requirementsincluded:

1. Run on an Intd 80286 CPU, using any brand of DOS.

2. Fit into 640K of RAM memory.

3. Ableto run with no hard disk.

4. Good appear ance on a monochrome monitor.

5. Keyboard accessto all program commands.

6. Usable on a 360K 5.25 inch floppy disk drive.
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Program featur es could sur pass the above requirements, but the program had to
remain compatible with thismost basic sudent computer configuration. Features

that could be activated on more advanced computer sincluded:

1. Run on an Intd 80386, 80486 and Pentium CPU in DOS or a WindowsOS/2

DOSwindow.
2. Color interfacefor use on color monitors.

3. Mouse support for menus and editing.

2. FOR INSTRUCTORS
Testing of the preliminary computer correction system also pointed the direction

that should be taken by the software used to find errors. In this case, software and
har dwar e consider ations did not need to match the lowest common denominator of
equipment. The correction softwareisfor instructor use only. With thisin mind, it
isreasonable to expect that a higher level of computer power can be accessible.
The key advantage to thisassumption isthat a, such as Windows, can be used in the
teacher’s software. GUI interfaces require more power ful computers, yet are a key
ingredient to user-friendly programs.

A) PROGRAM FEATURES

Themost important featurefor the expert system was ease of use. English
instructor s have no standard level of computer expertise. Theimplementation of a

GUI interface wasthefirst priority. By supplying a graphic based program, training
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time could be cut aswell asreducing the frustration factor often encountered when

non-computer experts attempt to use new software.

Also important, was the ability to do more than smply provide feedback to students.
Some instructor s expressed interest in being able to view mor e details and even
perform resear ch into students errors(asisthe case with the author’s studies). To
thisend, theinstructor’s program would need to list and print totals of a class
writing errors, compar e multiple homework assignment results, preferably in graph

form, and perform some basic statistical measurements and testing.

C. STUDENT PROGRAM (QBL STUDENT VERSION)

1. PROGRAMMING TOOLS
The student program, QBL Student Version, was developed using Micr osoft

QuickBASIC 4.5. Thisversion, thelast DOS based version produced by Microsoft,
offered numer ous advantages over other programming languages and other

softwar e vendors implementation of the BASI C programming language.

A) BASIC ADVANTAGES
Although BASIC hasareputation of being used mostly as a teaching toal, its

English-like syntax has made it the most popular programming language in the
world. First developed by two professorsat Dartmouth Univer sity, John Kemeny
and Thomas Kurtz, in the 1960s, BASIC wasfirst used as a teaching tool (Canter,
1993). While not widely publicized, BASIC underwent major changes as developers

in businesses around the world turned to the easy-to-use language. Microsoft
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released its QuickBASIC 4 in 1987, soon followed by version 4.5. Thisnew BASIC
supports many advanced featur es that makes coding easier and more power ful than

ever before.

QuickBASI C supports structured programming with modules and sub procedures
and isno longer aline-oriented dialect. Commands such as SUB, FUNCTION and
PROCEDURE, havereplaced therdiance on GOTO and GOSUB commands.
Additionally, many QuickBASI C routines have been adapted from other powerful
languages, such asC. All of thishas not diminished the core concept of easy to

under stand, English based syntax (see Table 1).

Table 1. QuickBASIC and English Equivalents

QuickBASIC Code Meaning
ERR Error

LTRIM Left Trim
SPACE$ Empty Spaces
UCASES$ Upper Case

QuickBASI C also offers an integrated development environment (I DE), from which
program code can berun without the need for compiling. When test running code,
variables can be changed and the execution continued from the point of pausing the
execution. These features make QuickBASI C easy to debug and cut development
time. Most importantly, the student’s program would rely heavily on string
manipulation, since the basic purpose of the program would beto write letters.

QuickBASIC’s string handling featur es ar e extensive and easy to under stand.
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2. PROGRAM DESIGN

A) DIVISION OF LETTER PARTS
A businessletter is made of four main parts. heading, opening, body, and closing

(Warden and Chen, 1993). The DOS screen, however, isonly 80 character swide by
25 charactershigh. Some method was needed to display the different parts of the
letter on the screen while also reinfor cing the structure of a businessletter. The
approach used for the student program wasto use four different windows. Thefirst
window iswherethe user spends most of higher time. When the program opens, it

isthismain screen that isdisplayed (seeFigure 1).

Thismain screen iswherethe body of the letter iswritten. Commands ar e accessed
in the menu, at thetop of the screen. All common commands arein the menu; also
included are commandsthat accessthe other three parts of a businessletter. The
three commands, See Heading:F2, Opening:F3 and Closing: F4 all open the windows

to their respective letter parts (seeFigure 2, Figure 3and Figure 4).
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Figure 1. Main Editing Screen

m : : : : : : LP:
ee Heading:F2| |Opening=F3||ClosingzF4%| |Margins:F5 | |Page Breaks:zFé| |+ HMore

EH._.F_I.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII[H._.F_I.IIII

Figure 2. Heading Screen

M5-D0S Prompt

THIS IS HOW THE HEADIMG OF YOUR LETTER WILL LOOK
>>>PRESS ESCAPE (Esc) WHEH FIHMISHED CHAMGIMG HEADIMGS<<

HAME OR COMPAHY HAME

—IIIIEE*EJIP
1ty, State ode

Country Hame
TEL/Fa¥: 000-0000 O00-0000

Month Date, Year
SPECIAL HOTATIOH C(IF HEEDED)

dress
5 CH)Y FOR HELP
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Figure 3. Opening Screen

MS5-DOS Prompt

THIS IS HOW THE OPEMIHG OF YOUR LETTER WILL LOOK
>>»PRESS ESCAPE (Esc) WHEH FINISHED CHAMGIHG HEADIHG<<<

Hame
Company or Department Hame
100 Street RD

1ty, State ' Lode
ountry

ATTEMTIOM: PERSOM OR DEPARTMENT MAME
Dear Hame:

SUBJECT: SUBJECT OF LETTER

ity, State ode

Figure4. Closing Screen

M5-D0OS Prompt

THIS IS HOW THE CLOSIMG OF YOUR LETTER WILL LOOR
#>>>PRESS ESCAPE (Esc) WHEH FIHISHED CHAHGIHG HEADIHG<<<

Sincerely,

Hame of writer
Title of writer

5
FOR HELP

JSTHG-PRESS CH)
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3. SPECIAL FEATURES

A) CONTEXT SENSITIVE HELP
When the user entersthe heading, opening or closing windows, he/she may press

the“H” key to view a pop-up help window. The help that isdisplayed depends on
what action the user istaking at the time (context sensitive). For example, if the
user has opened the heading window, but not yet chosen a specific line of the

heading, the help window will describe how changes can be made to the heading.

After aline has been chosen for changing, by pressing Enter when a specificlineis
highlighted, the help displayed is more specific. Help for the COMPANY NAME line of
the heading, for example, will describe exactly how the line should be formatted as
well as supplying examples.

B) ON-LINE ENGLISH USAGE HELP

To support the featur e of on-line English help, QBL Student Version respondsto
the F1 key, or menu/mouse accessing of the Help command, by displaying a window

with choices of basic English mechanical and grammar advice (seeFigureb).
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Figure5. On-line English Help Choices and
Help Window on Using Quotation Marks

———FHGLISH WRITING STYLE GUIDE
GCHOOSE A HELP TOPIC use arrows or mo

General Program Usage Use nf SEHIEHLHH
How to use an UHDERLIHE Writing a LIST

How to use QUOTATIOHS Using GCAPITALS

How to use a COLOH Using an APOSTROPHE
Use of TWO COMMAS Using HUMBERS

Use of SIHGLE COMMA

STYLE GUIDE HELP-QUOTATION MARRS .

Use QUOTATIOH MARKS: »*when vou copy somethlng that is
written or spoken (a quotation), *around titles of
articles, *around titles of bnok chapters, *around titles
of essavs, *around titles of songs, *around titles of poems
The trouble with using QUOTATION MARES is knowing how to
use other punctuation marks at the end of a quotation in
conjunction with the QUOTATION HARKS.

(Press E for more help on quotation marks)

See page 6 of EHGLISH MECHAMICS for more information.

—— Press (EJ for MORE EXAMPLES or press any key to continue =

Choosing one of the subjects, by moving a highlight with the arrows, then pressing
Enter, or directly clicking with a mouse, will display a non scrollable window with the
relevant information. Whilein the specific help window, pressing E, or clicking a
displayed E at the bottom of the help window, will display examples of correct usage

for the specific subject.

4. USER'SMANUAL
A student user’s manual was created using a Macintosh computer (see Appendix

B). All explanation isin Chinese characters. The manual isfourteen pagesiong
with each page devoted to one aspect of the program. Every page containsa screen
shot of therdevant program situation and an explanation. Alsoincluded isan
explanation of the divison of businesslettersinto the four main parts (heading,
opening, body and closing) aswell asa summary of all program commands (located

on the back of the manual).
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D. INSTRUCTOR PROGRAM (QBL TOOLYS)

1. ARTIFICIAL INTELLIGENCE (Al) SOFTWARE
Thelevel of Al required to accurately parse English sentences (in commer cially

available softwar €) has only been achieved in recent years. Different programs
takeradically differing approachesto achievetheir levelsof Al. It wasobvious,

that for thisproject, the resources did not exist to custom develop such software.

The ability to make existing grammar -checking programs easier to use, and more
applicableto the R.O.C. classroom experience was seen as achievable and
necessary. After examining several programs, Grammatik was chosen asthe Al
enginefor thisproject. Grammatik would only act asthe actual sear ching engine
while all interface, input and output featureswould be redesigned to better fit
academic goals. One of the most important reasonsfor choosing Grammatik wasits
ability to be programmed. Although the detailed functioning of Grammatik has not
been widely circulated by WordPerfect (the current ownersof the software), it

appearsthat Grammatik functionsin two main stages.

Grammatik’s mor-proof ™ parsing enginefirst parses a sentenceinto its
grammatical parts. Thispart of the program cannot be modified by theuser. Part
of thisfirst stageisthe determination of fundamental violations of grammar
structures, i.e., missing verbs, incorrect forms, etc. After thefirst stage of
checking, Grammatik compar es the contents of the sentence to its database or

knowledge-base of rulesusing smple forward chaining (see Hu, 1987, for a good
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discussion of chaining in expert systems). Theserules can be viewed by the user
through the use of Grammatik’s Rule Editor program, included with Grammatik as
a separ ate executefile. Thisdatabase containsrulesthat are at a higher level than
those checked during parsing. Therulesin thisdatabase can be turned on and off
through normal adjustment of Grammatik’s options, moreimportantly, theserules

can be changed directly through the Rule Editor program.

For the development of the QBL system, the author included over 200 new rules
(see Appendix D) into the Grammatik database (seeFigure 6). Any new rules must
only contain wordsthat are also contained in Grammatik’s dictionary, so the author
also made extensive additions to the Grammatik dictionary. In addition to adding
rules, the author also changed the category settingsfor numerousrules aswell as
modifying the advice that is given by the program when awriting error isfound.
Lastly, after extensive testing, a few problemswerefound in thefirst stage of
checking by Grammatik, the actual parsing, could flag falseerrors. Such flagging of
afalseerror could easly be changed if therulefor theerror existed in the
database, but rulesthat were used in the actual parsing are not available for
modification. In most cases, rules could be programmed into the second stage of
checking, the rule database, that countered the false flagging of an error in the
parsing stage (in Figure 6; thethird and fourth custom rules are countering false

flags of errorsby Grammatik).
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Figure 6. Customized Rules Used by Grammatik5

@'#/ economics @<"~Cap" @!"department"\C-=+isf\The name of a general course is not capitalized. Change
trade to trade.

@'# marketing @<"~Cap" @!"department"\C-=+isf\The name of a department should not be capitalized if the 'd' in
department is not capitalized.

@"386" computer_\0-=+isNGMKW wants to say this is wrong, but | think not, so ignore it.

@"486" computer_\0-=+isANGMKW wants to say this is wrong, but | think not, so ignore it.

@#/ so\>-=+isf\Do not begin a sentence with the word 'So," which is usually used to introduce a clause or
phrase.

all @5 us @5 not\>-=+isfireplace ‘all . . . us' with 'none of us'

before @#.\>-=+isf\change 'before' to 'ago’ or else explain before what? for example: before | left, before 1990,
before November 2, etc.

2. WINDOWS DEVELOPMENT
The Windows 3.1 environment, just released at the time the author began

development of the QBL system, offered many advantages over DOS. Thetools
available to develop Windows softwar e were limited however. Theuseof C and the
Microsoft SDK (Softwar e Development Kit) wasthe only way to proceed. The
release of Microsoft Visual BASIC 2, in 1992, provided a way to program in
Windows, without learning a new language and even the opportunity to port some

already developed codeinto the Windows' environment.

3. PROGRAMMING TOOLS

A) MICROSOFT VISUAL BASIC
The advantages of using QuickBASI C also apply to Visual BASIC, namely, easy-

to-use syntax. Additionally, Visual BASIC allowsthe construction of interfaces
without requiring any coding. Sinceitsreleasein 1992, Visual BASI C has been
seen asthe easest method for programming Windows, yet it retainsall of the
power ful featuresthat are common to the Windows 3.1 interface. Morethan any
environment, Microsoft Visual BASIC isatruly visual development environment

(Petzold, 1992).
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Themost important differences between DOS based BASIC and Visual BASIC are

(Sarna and Febish, 1993):

1) Visual BASIC isnot a procedural language but a visual language

2) Visual BASIC isevent driven

In Visual BASIC, codeis placed insde objects and is activated when the object is
acted upon. The process of developing a Visual BASIC program is quite different
from DOS based BASIC. Visual BASIC's steps towar ds application creation

include (Sarna and Febish, 1993):

1) Creating and manipulating objects visually

2) Setting propertiesvisually or through BASIC code

3) Writing BASIC codefor desired event handlers

4) Calling pre-written methods supplied by third party vendors (Dynamic Link

Libraries, DLLYS)

By avoiding the coding of every window, menu and mouse functions, Visual BASIC
allowed the author to avoid reinventing the proverbial whed. Combined with calls
to theWindows API (Application Program Interface), the author was ableto create
a completely professional softwar e package with minimal expenditure of time and
money. Windowsitsalf has hundreds of functions available that can be accessed by

other applicationsthrough the Windows API (Appleman, 1993). Once programming
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Iscompleted, a standalone .EXE fileis compiled that does not requirearuntime
module. Thisfact, combined with small .EXE file size, makes programs developed
under Visual BASIC appear more professional than applicationsrequiring extra

filesand large disk space.

4. INTERFACE DESIGN

A) OVERVIEW
When designing the actual interface, a priority was placed on following the standar d

Microsoft interface designs. Although not even all Microsoft programs follow the
sandardsfor Windows GUI programs, most do, including Windows 3.1. Working
from the assumption that instructorsusing QBL TOOL Swould be mostly computer
novices, the importance of following the conventions of the Windows inter face was
apparent. Since Windows use isthe common experience user swould have, to one
extent or another, the interface goals wer e to match the Microsoft standard set out

in the book The Windows I nterface An Application Design Guide (Microsoft, 1992).

When interface parts could not fit exactly to Microsoft recommendations, the next
priority wasto match the original IBM Common User Access (CUA) guiddines
(IBM, 1989). The general advantages of a GUI environment are summarized by

Cox and Walker (1993):

Thereareanumber of major advantages of the object/action mode!: it lendsitself
easily to visual representations of the system, which are conceptually attractive, easy
tolearn and easy to manipulate; and it leadsto relatively smple models of complex
systems. . . User control meansthat it isup to the user, not the computer system, to
decide how a particular task isto be performed. Techniquesfor ensuring user
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control include: use of windows, modeless dialogues and flexible display facilities
(including provision of overviews).

(1) SYSTEM FEATURES (see Appendix C)
1) QBL TOOLS helpful on screen yellow help memo notes guide the user

through each action so that the user does not get lost.

2) Advanced on-line context sensitive help (accessed by just pressing F1 at any
time) that includes complete index and sear ch capabilities--so the user can
quickly find the answer to a question--as well as hypertext (by pressng on

green words, the user can jump to specific definitions and instructions).

3) Clicking with theright mouse button on any object opens an explanation box

that letsthe user seewhat it does or what its meaning is (seeFigure 7).

Figure 7. A Pop-up Explanation Box Resulting from
Clicking the Right Mouse Button

= EXPLANATION OF ERROR TYPE: ENDING PREPOSITION

The use of a preposition at the end of a sentence
should be avoided.
e.g., He moved to an office near the people he

works with.

B) GETTING STARTED WITH QBL TOOLS

(1) OPENING THE PROGRAM
After QBL TOOL Sisingalled, the QBL TOOL S program group will be

automatically placed in the Program Manager window by the QBL install program

(see Figure 8).
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Figure 8. The QBL TOOLS Group Inside Program Manager

= Program Manager - | -

File Options Window Help

Clicking twice on the QBL TOOL S group will open it (seeFigure9). Clicking twice

on the QBL TOOL Sicon will gart the program.

Figure 9. QBL TOOLS Program Group Opened

= Program Manager - | -

File Options Window Help

QBLTOOLS

Y=

(2) QBL TOOLS SCREEN
Themain screen for QBL TOOL S openswith an empty analysisfiledisplayed. The

different partsof the screen are shown in Figure 10.
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Figure 10. TheMain QBL TOOLS Screen

QBLTOOILSScreen

QEL TOOLS - fintithed: 1]

Menu Defasllz  Whndow
i : = ll.n_l:l'nk Darwa: B:\
Toolbor HECHANICAL ERAOAS
Mumber of files: 0 d Funchalion: |
Muwiber ol rors: 0 [ i —— A it Wk 1 g |_Mechanlcal
Total Highest & of sroes: 0 e Coptslizaiion: ) Errors
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Every action can be begun by clicking buttons on the toolbar or choosing a menu
selection in thisscreen. Clicking with theright mouse button on any error type
displays an explanation of what the error typeis. The same action on any button in

thetoolbar also displays an explanation of the button’s use.

(3) HELP MEMO NOTES
When the user opensthe main QBL TOOLS screen, he/she can see a yellow square

with thewordsWHAT TO DO. Thisnoteisto help guidetheless experienced user

through the steps of usng QBL TOOLS.

5. DDE AND OLE
Microsoft has created two important standards, DDE (Dynamic Data Exchange)

and OLE (Object Linking and Embedding), which allow multiple programsto

communicate with each other and even to contact with filesand programsthat have
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not been opened by theuser. Thismeansthat data can beretrieved from files that
do not belong to the nativefile structure of the program performing theretrieving.
OLE allows objects created in one program to be placed in another program.
Clicking on an OLE object opensthe application that created it (Miller, 1993).
These features, more than any other, accelerated the development time of the QBL
system. Multitasking allows QBL TOOL Sto control Grammatik5 and monitor its
progressasit searchesfor theerrorsin up to one hundred student fileslocated on a
sngleclassdisk. Grammatik5 on itsown does not have the ability to check multiple

files.

A) ACCESSING MS EXCEL
If the user has Microsoft Excel (version 4 or higher) for Windows on his’her hard

disk, he/she can create athree dimensional bar graph of students errors(see
Figure11). Thedatafor the graph istaken from the spreadsheet created in QBL
TOOL Sthrough the Create Spreadsheet command. Such a graph isvery useful in
spotting individual studentswith unusually high error rates (outliers). Thisgraph is

also helpful in quickly spotting which error typesare most frequently occurring.
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Figure11. An Imported Excel Chart
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B) CHARTING PROGRESS FOR GROUPS
Graphs can be created for thefour groupsof errors, i.e, Totals, Grammar Errors,

Mechanical Errorsand Style Errors. Each individual student’stotal errorscan also

be graphed (see Figure 12).
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Figure 12. Graphs Showing Individual Students' Progress
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6. STATISTICAL TESTING
The general statistical measurements, i.e,, total errors, highest, lowest, range,

mean, median and standard deviation are made whenever a new summary of errors
iscreated and saved. These sameroutines are accessed for obtaining the relevant
numbersin datistical tests. The specific tests performed arean ANOVA and at-
test. Although the BASIC coding for the satistical testsis not complex in any
single procedure, the overall structure of the statistical testing isfairly complex
because of the number of callsto specific procedures used in gathering the numbers
to be used in a specific test. No fewer than eleven proceduresand functionsare

accessed to producetheresult for a single statistical test (see Appendix I).
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A)T-TEST
A t-test can beused tofind if theerrors (any error typeaswell astotal errors) of

one homework are of the same population as a second group. The null hypotheses
isthat the means of the two groups ar e equal (seeEquation 1). Equation 2 shows
the specific t-test used in the program. Of cour se, the equation must be represented
in equivalent BASIC code and requiresa number of sub proceduresin order to

complete the calculations..

Equation 1. The Null Hypotheses of the t-Test

Hy:uo = u,

X
Equation 2. The Specifict-Test Used in QBL TOOLS

)71'372
S i+i

P
n n

In thisformula, ¥, and Y, are the sample means, whilen, and n, arethe sample

t, =

sizesand Sf) is an estimate of the common variance.

o= (n-DF+(n- DS
P n,+n,-2

Thetwo individual sample variancesarerepresented by S and S.

Theresult iscompared with at distribution at n, +n, - 2 degrees of freedom.
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Thefinal step in obtaining the t-Test Statistic Value from the BASI C Code (Student

A and B represent thetwo groupsto be tested)

Listing 1 t-Test Represented in BASIC Code

Ttest! = ((MeanA! - MeanB!) / (Sqr(((((StudentsA! - 1) * (VarAl)) + ((StudentsB! - 1) * (VarB!))) / (StudentsA! +
StudentsB! - 2) *
((1/ StudentsA!) + (1 / StudentsB!))))))

B) T-TEST RESULTS
Thetest resultswill appear in awindow (seeFigure 13). If thet-test isbelow 1.282,

the null hypothesiswill be accepted. If thet-test isabove 1.282, the null hypothesis
will bergected (based on an assumption of 50 or more studentsin thetest). The
level of significanceisdisplayed along with the degr ees of freedom, sample means

and exact t value.

Figure 13. Display of t-Test Results
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C) ANOVA TEST
An ANOVA test can be used to find if theerrors (any error type aswell astotal

errors) of numerous homework assgnments are of the same population. The null
hypothesisisthat the means of the groups are equal (see Equation 3 and Equation
4).

Equation 3. The Null Hypothesisfor the ANOVA Test

HO;ul:UZ:xxx:ua_

Using therestricted model: Y, = m+ g, wherethe dependent variable Y, (for any

individual i withinagroup j) isequal to the unknown value of the independent

variable plustheerror of the actual observation (R denotesthe restricted modd!).

Equation 4. The Specific ANOVA Test Used in QBL TOOLS

Theactual F test is;

F. = ($’rea1rmnts)/ (a' 1) — MSfrealments
°  S%/(N-a) MS.
Broken out as:

4% ¥
MSf - $freatments — =1 n N
reatments a- 1 A 1
oal 61 2 y2 g : y2
a a M - —- a A TR
M% = $§ = $r - $freatments: i=1 j=1 . N iz1 N N
N = a N - a N _ a

Wherey. representsthetotal of the observationsin theith group and y. represents
the average of the observations under theith treatment. y representsthegrand
total of all observationsand y representsthe grand average of all observation. N
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representsthe total number of observationsand n isthe number of observationsin

each treatment.

Theresault isdistributed asF with a-1 and N-a degrees of freedom.

TheFinal Step in Obtaining the F Test Value for the ANOVA Satigtic from the

BASIC Code.

Listing 2 F-Test Represented in Visual BASIC Code

ADATA.SSTotal = ADATA MistakesSquGrand - ((ADATA.MistakesGrand * ADATA .MistakesGrand) /
ADATA.StudentsGrand)

ADATA.SSTreatments = (ADATA.MistakesSqu / 30) - ((ADATA.MistakesGrand * ADATA.MistakesGrand) /
ADATA.StudentsGrand)

ADATA.SSError = (ADATA.SSTotal - ADATA.SSTreatments)

ADATA.MSTreatments = ADATA.SSTreatments / (ADATA.A - 1)

ADATA.MSError = ADATA.SSError / (ADATA.StudentsGrand - ADATA.A)

ADATA Ftest = ADATA.MSTreatments / ADATA.MSError

D) SETTING-UP ANOVA TEST
Theuser decides whether he/she wants to compare multiple classes performing a

single assignment or a single class per forming multiple assignments (seeFigure 14).
Depending on the choice, the check boxes and circles available for Test
Assignments and Use Classes will change. When testing, QBL TOOL Swill request
the user toinsert the appropriate classdisks. The ANOVA resultsarethen

displayed in a window similar to that of thet-test (seeFigure 13).
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Figure 14. Setting-up an ANOVA Test
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7. WINDOWSHELP FILE AND USER’'SMANUAL
Although the QBL system over comes many of the problems encountered in other

automated correction systems, teacher swho tested the program often had
guestions. These questionsrarely required deep under standing of computer
hardwar e or software. Rather, the questions were more areflection of inexperience
in the Windows environment generally and lack of exposuretothe QBL TOOLS
program specifically. Such problems could easily be solved by making available an
easy-to-use manual and on-line context sensitive help. Such systemswere later

created in 1994 (see Appendix C).

E. COMPLETED PROCESS
Figure 15 showsthe process used by the completed QBL TOOL S expert system.

This process was used asthe basisfor the research on student error reduction
summarized in thispaper. Figure 16 showswhat specific feedback looks like.
Included in Figure 16 isa sample student letter followed by the list generated by

QBL TOOLS.
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Figure 15. The Completed QBL TOOLS System
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Figure 16. Example of Student Writing and
Corresponding Feedback

Sample of Student Writing (from body of an
application letter)
| know that a position in Assistant Manager. | am
very interested in this position and feel that | am
well-qualified. Please Please consider me as an
applicant for this position.

Now, | study at The Overseas Chinese College of
Commerce. Where | am a student, it has been my
pleasure to be vice-president of math club . |
have had join many of club in my schooal, like
Ecnomics club, speaker club. In that time, join
thsoe club, | was got more knowledge about
speak, Ecnomics, business. | learn some about
social skills.

At college, see my resume, | always have high
grade in about international trade. | also had ever
learn English in success language school. | feel
that my English skills are well suited for this
position.

Thank you for taking the time to look over my
application. Please let me know when would be a
good time for speaking with you about this
position. If you need to contact me, you can call
me between six to ten P.M. My home number is
(04)5663475.

Sample of Some of the Errors Reported by
Grammatik 5

Check: Please Please
Rule Class: Doubled Word or Punctuation
Advice: Delete doubled "Please’.

Check: club.
Rule Class: Punctuation
Advice: Delete extra space before the ".".

Check: math club

Rule Class: Noun Phrase

Advice: An _article_ or other _modifier_ usually
precedes the word

“club®. Check also for missing hyphenation.

Check: Ecnomics
Rule Class: Spelling
Advice: Spelling error.
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Check: join

Rule Class: Noun Phrase

Advice: An _article_ or other _modifier_ usually
precedes the word

“join”.

Check: club

Rule Class: Noun Phrase

Advice: An _article_ or other _modifier_ usually
precedes the word

“club’.

Check: speaker club

Rule Class: Noun Phrase

Advice: An _article_ or other _modifier_ usually
precedes the word

“club’. Check also for missing hyphenation.

Check: thsoe
Rule Class: Spelling
Advice: Spelling error.

Check: Ecnomics
Rule Class: Spelling
Advice: Spelling error.

Check: |

Rule Class: Sentence Variety

Advice: You have used I" to begin 4 of the last
10 sentences. Consider

more variety with your sentence openers.

Check: always

Rule Class: Custom Rule Class 1

Advice: 'always' means ‘'at all times' when you
may really mean: every

day, often, frequently, when every you want, etc.

Check: had ever learn

Rule Class: Incorrect Verb Form

Advice: The _auxiliary verb_ “have’ is usually
followed by a _past

participle_, not “learn’.

Check: to

Rule Class: Conjunction

Advice: The correct expression is "between” X
‘and’ Y.




[Il. TRIAL STUDY

A. AN EXPERIMENTAL STUDY
A preiminary study of a computer based correction system, performed during the

1992 fall semester, proved the concept viable. Through the use of the automated
approach, time spent correcting assignments was decr eased 90 per cent, the number
of letter writing assignmentswasincreased and students received detailed feedback
on their writing errors. During that time, the softwar e to analyze correction results,
QBL TOOLS, was completed. For the 1993 Spring semester, a mor e detailed study
of the QBL approach wasinitiated. Thisexperiment wasintended to answer the
guestion: Can statistical measurements be generated that reveal the impact of the
QBL system on students' English writing errors? If answered in the positive, then
this experiment would also be the starting point for a more thorough research

project in the 1993-94 school year.

1. CLASSES
The project studied eight classes of business English, approximately four hundred

students, from one college and one university. The classwas a one year required
businesswriting course. The data collected wasthen analyzed using the new QBL
TOOL S software. Some special consider ations led the author to concentrate the

review on four of the classesin the group, referred to hereasclasses. A, B, C and

D.
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Thesefirst three classes were all business English classesin the international trade
department of a college located in central Taiwan (The Over seas Chinese College
of Commerce), whilethe D classwas arequired business English classin the
international trade department at a universty in the same area of Taiwan (Feng-
Chia University). Themotivation for studying these classeswasthat they wereall
taught by the sameinstructor. The homework assgnments wer e consistent aswell
astheactivitiesin class and the class hours. The only exception wasthe D class
which met only two hours a week, as opposed to the normal four hoursaweek for A,
B and C classes. TheD class also completed only three assignmentsinstead of
five, dueto less class hours and the meeting time of the class coinciding with

numer ous national holidays.

2.LETTER WRITING ASSIGNMENTS
Thewriting assignments wer e complete letters, such asan application letter or sales

letter, requiring a minimum of 150 wordsin thebody. Table 2 showsthe
assgnments and the datesthey wereturned in for correction. Thelast two
assignments, credit acceptance and credit refusal, were completed and turned in at

the sametime.

Table 2. Assignments and Corresponding Dates

ClassA ClassB ClassC ClassD
1. Application L etter 3/19/ 93 3/19/ 93 3/19/ 93 3/19/93
2. Sales L etter 4/10/93 4/10/93 4/10/93 4/10/93
3. Credit Inquiry 5/4/93 5/4/93 5/4/93 5/4/93
4. Credit Acceptance 5/10/93 5/10/93 5/10/93 *
5. Credit Refusal 5/10/93 5/10/93 5/10/93 *
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*No assignment dueto less class hours and national holidays

B. RESULTS

1. CHANGE IN DEMAND ON TEACHERS TIME
Asin theprdiminary study, time spent on actual correction of errorswas reduced

by 90 percent. Thissaving of timewasthen trandated into increased time spent in
other areas, depending on theindividual teacher’semphasis. The author used the
time saved to review, on a one-to-one basis with his students, the details of their
writing weaknesses. Other usesof the time saved included: increased emphasis on
sear ching for conceptual errors, increased attention given to layout errors,

increased number of overall assgnments.

In addition to reduced time demands on the teacher, this system allowed feedback
to bereturned in lessthan a week’stime after submission (often sooner, depending
on the frequency of class meeting). Thisshort timeisimportant when considering
the tradeoff between teacher and computer. Although the computer system cannot
match the skill of a teacher, ateacher cannot match the speed of a computer. In
addressing thistrade-off, Nod & Wysocki (1990) point out: “ The amount of time
between when an assgnment is submitted for a grade and when a student receives

feedback on the assignment is crucial to the lear ning process.”

2. STUDENT REACTION
Previous studies of the use of CAl (computer assisted instruction) in writing, have

shown that students generally have a positive feeling toward it. Most studies have
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focused on the attitudes of studentsrather than actual changesin skill related to
CAl. Important factorsin student attitude include ease of use and downtime of the
computer system (Wedell & Allerheiligen, 1991). The author avoided many of the
negative factors by allowing studentsto complete their assgnmentsat their
convenience (the student program ison a floppy disk). All correction of homework

isdone by the teacher.

No serious questions, about the use of the QBL system, wereraised by
participating students. In fact, the consistent natur e of the system made it easier
for studentsto concentrate on decreasing their errors. Thisconsistency isan
important point if we believe the goal of correcting assgnmentsisto actually modify
behavior. A student whose grade was lower ed by repeated spelling errors, could
count on the sameresult in the next assgnment, unless action was taken to prevent
spelling errors. Although Grammatik’s explanation of errorsis often terse,
students had few questions about the errors. With many errorsoccurring in such
clearly objective areas as spelling and subj ect-verb agreement, students under stood

what was needed for improvement with little need for intervention by the teacher.

3. TYPES OF ERRORS FOUND
Themost common error detected was spelling errors, accounting for 25 per cent of

all errorsfound, seeFigure 17 and Figure 18. Thiserror type could also include
typing errors made by students, although thereisno way to separate the two for

closer examination. The custom rule data basewas also alarge sourceof errors (14
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percent). Other common errorsincluded noun phrase, sentence variety (beginning
numer ous sentences with the same word or phrase), incomplete sentence, verb form

and subject verb agreement. (See Appendix E for a full breakdown of errorsfound)

Figure 17. Total Errorsof Each Error Type
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Figure 18. Error Type Percentage of Total Errors
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4. DECREASE IN ERRORS
Each classusing the QBL system showed a decreasein total errorsover the

semester, see Figure 19. The mean errors of each classfollowed a smilar decline

asshown in Figure 20. Theindividual error typesalso paralleled the overall decline

in errorswith few individual error types standing out from thetrend. Figure 21
shows how spelling errors generally followed the downward trend in total errors.
Custom errors (see Figure 22) showed an increase in assgnment two that may

reveal the particular demands made on the student by the assgnment. Wewould

expect to find that different assgnments emphasize different error types, however

over thefive assgnmentsno singleerror type attracted special attention.
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Figure 19. Changein Total Errors

Figure 21. Changein Spelling Error Type
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5. TRENDS
Trend analysisrevealed mor e details of the nature of the declinein errors. Using

the least squares method to calculate a straight linethat best fit the data, a
downward line with dope of -1.1 was found to be significant (examining total errors
per student). The coefficient of determination (r? ranging from 0 to 1) reflected the
observation that the changesin errorswerenot strongly linear. However, classes A
and C did show a higher significancein the F statistic, see Table 3. Figure 24 shows

the trends extended to before and after the present experiment.
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A smilar treatment, using an exponential curve, isshown in Table4. Thefit for an
exponential curveissimilar to thelinear curve, with theF statistics and ther?
statistics not differing greatly. Figure 23 shows the exponential curves extended
with the exception of ClassD (the curvefor Class D quickly falls outside the chart
range). For more accurate trend analysis, more data pointsare needed. However,
it isclear that some declineisat work. Whether thisisalinear or exponential
relationship can only be found from data that isbegun from thefirst semester of

assgnments and studied throughout the whole school year.

Table 3. Linear Trendsof Errors

ClassA ClassB ClassC ClassD
Slope -1.1 -1.2 -1.1 -3.3
F 6.53 455 8.76 116
Significance .10 25 10 25
r2 .69 6 74 92
Table 4. Exponential Trends of Errors

ClassA ClassB ClassC ClassD
Slope 848 823 8343 616
F 6.7 499 7.80 6.90
Significance .10 25 .10 25
r2 .69 62 72 87

Figure 23. Extended Exponential Trends
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6. RELATIONSHIP BETWEEN ASSIGNMENTS
Theassumption that no changein errorsoccurred wasreected; results confirmed

that there was a significant change in number of errorsfor each classover thefive
assignments. ANOVA analysisrevealed strong significance for each class between

assignments, see Tableb.

Table5. ANOVA For ErrorsStudent Over a Semester

Class A B C D
Assignment 1-2-3-4-5 1-2-3-4-5 1-2-3-4-5 1-2-3
F test 10.76 24.61 8. 1521
Significance .001 .001 001 001

A closer examination of each class progressthrough the semester revealsthat the
changeis mostly downward, i.e., an overall decreasein errors. Testing the change
in errorsbetween each assignment, see Table 6, revealsthat the most significant
change occurred with the third assgnment. Each class shows a significant
improvement between the second and third assignments. This decr ease between

the second and third assignments occursin all five classes, including the univer sity

class.

Table 6. Mean of Total Errorg/Student for Each Assignment

Assignment 1 2 3 4 5
ClassA 8.76 NS | 939 k 5.16 NS | 497 NS | 529
ClassB 797 t 3 961 X 4.65 NS | 389 NS | 474
ClassC 841 NS | 791 k 476 NS | 422 NS | 491
ClassD 105 NS |89 X 398

3%k The two meanswere statistically significantly different (p<.05) using an LSD test
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A major source of fluctuation in errorscould bethe difficulty of the assgnments.
Such difficulty could come from many sour ces, including the way the assgnments
wer e presented, the number of examplesin the textbook, etc. If thisexplanation is
used for the changes between the second and third assignments, we should see, in
assgnmentsfour and five, areturn tothepreviouserror levels (or at least some
significant change). Theresults, however, clearly do not reveal any rebounding

effect.

7. RELATIONSHIP BETWEEN CLASSES
Theassumption that all classeswere part of the same population was found to be

truein all tested cases but one, seeTable7. When tested class by class, the C
classwasfound to be a sour ce of this difference although some factor s have caused
class D to stand out also, asshown in Table 8. These differences may be

contributed to by such factors as assgnment difficulty.

Table 7. ANOVA Among All Classes for Each Assignment (Total Errors/Student)

Assignment 1 2 3 4 5
Groups A-B-C-D A-B-C-D A-B-C-D A-B-C A-B-C
Fvalue 1.62 2.87 145 .789 711
Significance NS .05 NS NS NS
SSTreatment 85.56 137.49 24.49 1847 7.02
SSError 204343 1852.83 655.1 1017.93 429.87
SSTotal 2128.99 1990.33 679.59 10364 436.89
M STreatment 28.52 45.83 8.16 9.23 351
M SError 17.62 15.97 5.65 11.70 4.94
Table 8. ANOVA Between Classesfor Assgnment Two

Class A B C D

A F=0 F=51 F=3.396 F=1.40
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NS NS .10 NS
B F=0 F=8.08 F=4.31
NS .01 .05
C F=0 F=.45
NS NS
D F=0
NS

8. CLASSESNOT INCLUDED
Although the data presented here centerson four classes, A, B, C and D, the study

also revealed that other classes showed asimilar drop in errors. Classestaught by
other teachersand from departmentsother than international trade, did not violate
the assumption of belonging to the same population over numerous assgnments.
These other classes also revealed sudden dropsin errors after oneor two feedback
treatments. The number of assgnments aswell asthe nature of the assgnments

was not consistent however, and prevented detailed analysis.
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V. FULL STUDY OF ERROR REDUCTION

A. RESEARCH DESIGN

Thefull study of error reductions was conducted along smilar linesasthetrial
study. The objectives of the full study, however, were somewhat different from
those of thetrial study. For thefull study, two groups were defined: atest group
and a control group. With a control group, the hypothesisthat the computer
generated feedback caused errorsto decrease significantly could betested. All
factorsfor both thetest and control groupswere kept the same with the only

difference being the actual receiving of computer generated feedback.

1. PARTICIPATING CLASSES
For the 1993 Fall semester, sixteen classes of business English wer e chosen to

participatein the expanded study. Four classeswere not included in the analysis of

errors, but used the expert system. These four classes werethree night classes (at

The Over seas Chinese College of Commer ce) and one university day eective class

(at Feng-Chia Univergity).

Night classes and electives wer e excluded from thisanalysisdue to the differencein

student standards, timein class and assgnments. The university elective class
contained sophomore, junior and senior students from different departments. This

divergty, existing in only one class, would not contributeto the depth of the

research, it wastherefore eliminated from the analysis. An insurance/banking class
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was removed from the study when the instructor was replaced by an ingtructor not
participating in the study. Finally, the management class was also removed from
the study when one of the assgnmentswas given incorrectly, i.e, in a different

sequence than the other classes.

Theremaining eight classes wer e classes from two schoolsin the central region of
Taiwan. Six classes werefifth year classes (the graduating class) at The Over seas
Chinese College of Commerce. Two classes wer e university sopphomor e classes
from the inter national trade department of Feng-Chia University. The college
classes were distributed among different departments (see Table 9). Classesthat
wer e not included in the actual statistical study continued usingthe QBL TOOLS
expert system and gave theinstructors ample opportunity to make mor e subjective

and detailed observations.

Table 9. Classes Using the QBL TOOLS Expert System

Class department Students | Used in Analysis of
Data

A international trade (5 year) 43 43

B international trade (5 year) 37 37

C international trade (5 year) 49 49

D international trade (2 year) 49 0

E international trade (University) 65 65

F international trade (University) 56 56

G accounting/statistics 35 35

H management 41 0

I accounting/statistics 14 44

J insurance and banking 40 0

K accounting/statistics 52 52

L international trade (2 year) 50 0

M international trade (Night School) 55 0

N international trade (Night School) 60 0

0 international trade (Night School) 58 0
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P Business Writing Elective (University) 25 0

Total Students 759 381

Although the participating classes had compar able English sills, it isthe case that
differences did exist and generalizations can be made. It isgenerally agreed,
among college level instructors, that fifth year international trade department
students have the best English skills. Thisisto some extent because inter national
trade students have mor e English class hours over their five yearsthan other

departments students.

Even within theinternational trade department, differencesin sKkill level do exits.
Thetwo year students attend college for only the final two year s of the junior
college program, the first three year s being completed in a high school setting as
opposed to in thejunior college. For thisreason, most analysiswill be done by
examining the classesin groupsthat appear to reasonably fit together according to

sKill.

2. CONTROL GROUPS
In thetrial study, the need to have control groupswasfound to beimportant. Two

classes wer e chosen for the main study’s control group. Carewastaken to design
the experiment so that as many factor s as possible would be consistent across all
classes, including the control groups. In thisway, any differencesthat did occur,

would be easer to attribute to a specific causal factor. Thefirst control group was
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classC, afifth year international trade department class, and the second was class

G, afifth year accounting/statistics department class.

3.LETTER WRITING ASSIGNMENTS
Asin thetrial study, assgnments consisted of writing complete business letters,

using the QBL Student Version program. Each student purchased the 5.25 inch
floppy disk and user’s manual. When assignments wer e given, theinstructor told
the students what type of letter wasto bewritten and the specific situation of the

letter.

Some inconsistency was unavoidable, as different classes met for different number
of hoursper week (seeTable 10). Aswaslater revealed, one of the classesin the
control group, class C was actually highly motivated towar ds studying English.
Randomization of the students, when assigning to groups, would have been the
preferable method of the author for this study, but proved impossible since students
attend all their classes, throughout their college years, with the same group of

students.

Table 10. Class Hours and Number of Assignments

Classes Class Number of
Hours/Week Assignments

international trade (5 years) 4 5
international trade (University) 2 4
accounting 3 5

Thetotal number of assgnments, used with the QBL expert system (not all of which

wer e included in this study) was over 1500. In addition to the computer based
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assignments, each class also completed other assgnments, which could not be used

with the expert system. Businessletterssuch asrésumeésand promotions could not

be used effectively with the expert system. The specific assignmentsarelisted in

Table 11.

Table 11. The Assignments and Corresponding Dates (Late 1993-Early 94)

ClassA | ClassB | ClassC | ClassE | ClassF | ClassG | Classl | ClassK
1. Application Letter | 10/13 10/13 10/13 10/21 10/22 10/28 10/28 10/29
2. Letter of Inquiry 10/22 10/22 10/22 12/11 12/13 12/1 12/3 12/3
3. Response L etter 12/7 12/8 12/7 12/14 12/15 12/20 12/14 12/16
4. Sales L etter 12/20 12/20 12/16 12/29 12/30 12/29 12/26 12/26
5. Offer 1/5 1/5 1/5 * * 1/4 1/2 1/5

*No assgnment due to less class hours and national holidays

4. INSTRUCTOR

S

For thisstudy, all classes weretaught by two instructors. Both instructorswerefull

time teachers at The Over seas Chinese College of Commer ce, wher e the study was

held. Thetwo instructors chosen agreed to work closely together in order to limit

variations between classes. The sametextbook was used and a unified curriculum

was agreed upon. Specific homework assgnmentsand thetimesfor the

assgnmentswere also unified. Participating instructor s wer e from different

departmentsand, for the most part, taught classes from different departments (see

Table 12).

Table 12. Classes and Corresponding I nstructors

Class | departments Instructor
A international trade (5 year) A
B international trade (5 year) A
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international trade (5 year)
international trade (University)
international trade (University)
accounting/statistics
accounting/statistics
accounting/statistics

5. TYPE OF FEEDBACK
The QBL TOOL S expert system wasimplemented in the same manner asthetrial

X[T|OmMmo
W |W|w|>|>>

study. Both thetest and control groupsreceived corrections, made by the
instructors, to the heading, opening and closing of their letters, aswell asthe overall
correctness of the letter layout. Each error in these areaswas clearly marked with
ared pen and the student’s score reduced. Additionally, if theinstructor found any
major problemsin the body, such aswrong subject matter or incorrect formatting,

thistoo was clearly marked and the grade reduced (see Appendix A).

English errorsin the body of all the letters, were found usng the QBL TOOL S
expert system. Every error found reduced the student’s score by two points. The
control group would have the appropriate reduction written next to the body of their
letters. Thisreduction would then be added to any reductions made by the
ingtructor, resulting in atotal written at the top of the paper and circled. The control
group wastold that each two point reduction, in the body, represented asingleerror.
A general explanation of the computer system was given to the control group. The
explanation included information about the types of errorsthe system finds as well
astheimportance of proofreading for speling and grammar errors. Finally,

explanation of theresearch study was given to the control group.
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Most importantly, from the per spective of some students, it was made clear that
any final class grades would not be impacted by any differences between classes
receiving the feedback or not receiving the feedback. The control group’sgrades, it
was explained, would be based on a normal distribution within the control group
only. The homeroom teachers of the control groupswere consulted and an attempt
was made to assure that any questions arising, out of not receiving feedback, would

be quickly referred to the author and could be dealt with satisfactorily.

Thetest group received the exact sametreatment, including the writing of sub totals
and atotal of scorereduction on the original assgnment. The only difference was
that the test group could view the specific errorsin their letters because they were

given the actual error feedback printouts (see Appendix A).

6. VARIATIONSFROM TRIAL STUDY
Because an attempt was made to keep all factorsthe same between the two groups,

some activities had to be changed that wereincluded in thetrial sudy. The most
important factor wastheingructors interaction with students concer ning the
computer generated feedback. In thetrial study, when the computer generated
feedback was returned, the instructor would use class time to meet with each
student and make sure he/she under stood all the specific points of the feedback.
This often meant that the studentswould quickly verify if their attemptsat rewriting

werecorrect or not.
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During the full study, there was no attempt to specifically address or follow up on
the computer generated feedback. Although the compiled statistical findings were
used generally in teaching. For example, if a specific assgnment was found to have
numer ous capitalization errors, theinstructor would use classtimeto review the
correct use of capitalization. Such special emphasis of subject matter would be

across both groups so asto avoid any special instruction to only the control or test

group.

Additional differences between thefull and trial studiesincludesthe use of a new
textbook aswell as different assgnments. Thefull study washeld in thefall
semester of 1993-94 school year, where asthetrial study wasin the spring of 1992-

93 school year.

B. RESULTS

1. CHANGE IN ERRORS
Asin the pre-study, errorsweretracked and statistically analyzed. All classes

showed changesin their error ratesthroughout the semester. Figure 25 showsthe
changesin average errorsfor each class over the whole semester. The amount of
fluctuation islarger than that observed in thetrial study, however, it isclear all
classestend to change in the same manner. (See Appendix F for a full breakdown of

errorsfound)
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Figure 25. Mean Error Rate of All Classesfor All Assignments
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A further breakout of the different classes clearly showsthe tendency of the control

classes (C and G) to move towar dsthe high range of error rates. Figure 26, Figure

27 and Figure 28 show the control classes (C and G) compared with the different

classes and schools.

Figure 26. Mean Errors of University Classes (and Control ClassesC & G)
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Figure 27. Mean Errors of College Trade Classes (and Control Classes C & G)
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Figure 28. Mean Errors of Accounting Classes (and Control ClassesC & G)
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2. TRENDS
Trend analysiswas performed on the changesin errorsto determine the dope and

test if the changeswerelinear or exponential. Theleast squares method was used
to calculate a straight linethat best fit the data for both control and test groups. Of
the two groups, the test group showed more declinein errorsaswel asmore

tendency towards a straight line, although still not highly linear (seeTable 13). The
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downward dope of thetest group was-1.26 while the control group was-0.81. The
test group’sdopeisin linewith the dopes generated by the error declinein thetrial
study. Alsoin linewith thetrial study isthat thetest group’strend analysis
generated an F statistic that was significant at the .25 level and an r? (coefficient of

determination) of .52. Thelinear trendsof both groups are extended in Figure 29.

Table 14 shows the results from fitting an exponential curvetothedata. Again, the
test group shows a better fit whilethe control group hasahigher r?for thistest than
thelinear test. Thetest group’sdopeof .841isright in linewith thetrial study’s
finding of .848. Clearly, even with dightly different constructs, the overall changein

error rateisthe same between thefull study and thetrial study.

Table 13. Linear Trends of Errors (Full Study)

Test Group Control Group
Slope -1.26 -0.81
F 323 0.99
Significance 25 NS
r?2 52 25

Table 14. Exponential Trends of Errors (Full Study)

Test Group Control Group
Slope 841 .89
F 325 132
Significance 25 NS
r?2 52 31
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Figure 29. Extended Linear Trends of Test and Control Group (Full Study)
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3. RELATIONSHIP BETWEEN ASSIGNMENTS
The assumption that therewas no significant changein errorswasreected for all

classes. ANOVA analysisshowsthat each class showed statistically significant
changes over thefive assignments. Table 15 detailsthe results of the ANOVA

analysis.

Table 15. ANOVA for Errors Over a Semester (Full Study)

Class A B C E F G I K
Assignment | 1-2-3-4-5 1-2-345 | 1-2-345 | 1-2-34 1-2-34 1-2-3-4-5 1-2-3-4-5 1-2-3-4-5
F test 9.36 7.60 10.18 2.68 5.10 9.34 6.17 15.17
Significance | .001 .001 .001 .05 01 .001 .001 .001

Progressthrough the semester isshown in Table 16 using a L east Significant
Differencetest to measure statistically significant changes. Clearly this data shows
amuch higher leve of fluctuation than that observed in thetrial sudy. Nearly
every assignment’srate of errorsdifferssignificantly from the previousrate.
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Table 16. Mean of Total Errors/Student for Each Assignment (Full Study)

Assignment 1 2 3 4 5
Test 1145 k 6.12 k 1005 k 8.23 k 493
Control 10.63 k 7.77 sk 12.04 NS 9.24 sk 424

3k The two meanswere statistically significantly different (p<.05) using an LSD test

4. RELATIONSHIP BETWEEN NON-CONTROL GROUPS
The assumption that all the classesin thetest group were part of a single population

was confirmed through an ANOVA analysis. Table 17 showsthat the control
sections' error rates, for each assgnment, are not significantly different, usng an F
test. Although the classes started the semester with a large spread between each
other that was dowly narrowed until the final assgnment when all the control
sections error rateswerevery close. In any case, the selection of the control
classes appear sto have had no impact in the control group asa population. Of
gpecial noteisthefact that the two classes, E and F, from a different school fit
within the population also. Thisconfirmsa smilar observation madein thetrial
study. Such afinding would suggest that results of thisresearch project could be

applied over awider educational area, including different types of schools.

Table 17. ANOVA Among Control Classesfor Each Assignment (Full Study)

Assignments | 1 2 3 4 5
Classes A-B-E-F-I-K A-B-E-F-I-K A-B-E-F-I-K A-B-E-F-I-K A-B-I-K
F test 2.85 1.30 338 1.39 114
Significance NS NS NS NS NS

5.RELATIONSHIP BETWEEN CONTROL GROUPS
The selection of studentsfor the control group could not be done on the basis of

random selection, asthe author would have preferred. Classes had to be chosen as

71




Clyde A. Warden @ The Overseas Chinese College of Commerce

whole classes. Thisobvioudy leadsto the danger that the assumption of normal
distribution could beviolated. Clearly, Figure 25 showsthat the class C startswith
alower error ratethan that of classG. Thiswasa point of concern asthe
experiment progressed. After someinvestigation, it wasfound that classC, an all
female class, was highly motivated towar ds learning English. In fact, the homeroom
teacher of class C was also an English instructor and the director of the school’s
English section. Thismeant that thisdirector/teacher had taught class C’'s English

class consistently over the past five years.

Because the study was already underway, ther e was no way to change the makeup
of the control group. The author, who also was class C’s business English
instructor, observed that class C had high motivation and appear ed to have a high
level of skill compared to the norm. These observations wer e, however, only
informal, but they do suggest that achieving a higher error rate with the control

group would be difficult.

Theresultsin Figure 25, however, show that class C wasnot ableto reduceerrors
at thesamerate asthetest classes. In fact, by the third assignment, classC’serror
ratewas not statistically significantly different from class G (the other control
class). Table 18 shows how quickly class C and G cometogether to nicely form a

single population.
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Table 18. ANOVA Among Control Classesfor Each Assignment (Full Study)

Assignments | 1 2 3 4 5
Classes CG CG CG CG CG
F test 4.86 8.56 1.90 004 A3
Significance | .05 01 NS NS NS

6. DIFFERENCES BETWEEN CONTROL AND TEST GROUPS
While mogt findings of thetrial study were confirmed in the full study, one important

difference was the inclusion of a control group. Analysisof the differences between
the test and control groups confirmsthe hypothesisthat studentsreceiving
computer generated feedback have significantly lower error ratesthan students not
receiving such feedback. Table 19 showsthe results, comparing the two groups

over thefive assignments.

Table 19. Comparison of Test Group and Control Group Error Rates

Test Group Mean Errors Control Group Mean Errors
Assignment 1 1145 10.63
Assignment 2 7.87 8.29
Assignment 3 10.60 1144
Assignment 4 9.35* 10.95*
Assignment 5 4.41* 5.23*

*The two groups’ scores were statistically significantly different (p<.05) using t-tests

Thesameresultsare graphically shown in Figure 30, whereit can be observed that
the control group’serror rate closely followsthetest group’serror rate. 1t would
appear that the actual specific letter type assgned plays an important rolein the
error rate. Thismust be seen, however, in the light of the present experiment’s
construction. Theonly differencethat separated the two groups was the presence

or absence of computer generated feedback. Studentsin the control group
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completed their assgnmentsusing QBL Student Version and understood that the
reduction in grades, from errorsin the body of a letter, was based on a computer

system.

That thetwo groups error ratesraiseand fall in paralle should beno surprise. In
fact, the assumption that the two groups error rateswould actually form one
population seemed highly likely. After all, feedback isonly one small part of the
writing class. The paralle changesin error rates may actually show that the
experiment’s constructswererobust. The gatistically significant differences, which
appear after the second assgnment, would then indicate that supplying students
with detailed computer generated feedback doesreduce error rates and that this

reduction can be enlarged by following up the feedback with in-class work.

Figure 30. Control and Test Groups Mean Errors
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*The two groups’ scores were statistically significantly different (p<.05) using t-tests.
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V. FULL STUDY PROFILE OF ERROR TYPES

QBL TOOL Sallowed a detailed tracking of error types made by all the participating students.

A. ERROR TYPES
Theforty-five specific error typesthat arefound by the QBL system arelisted in Table 20.

Because QBL TOOL S savesall students work, it ispossibleto perform an analysison the

exact types of errorsthat occur most frequently in students writings.

Table 20. TheError Types Found by QBL System

1 Subordination 2 Adjective 3 Adverb 4 Article

5 Clause 6 Comma Splice 7 Comparative 8 Conjunction
9 Double Neg. 10 Incompl ete Sen. 11 Verb Form 12 Tense Shift
13 Infinitive 14 Noun Phrase 15 Verb Object 16 Poss. Form
17 Preposition 18 Pronoun Case 19 Pron. Number 20 Rel. Pronoun
21 Run-on 22 SIV Agreement 23 Spelling 24 Repeated

25 Ellipss 26 Number 27 Punctuation 28 Similar Words
29 Capitalization 30 Split Words 31 Custom 32 Archaic

33 Colloquia 34 End Prep. 35 Jargon 36 Abbrev.

37 Long Sen. 38 Overstated 39 Pgjorative 40 Ques. Usage
41 Redundant 42 Sent. Variety 43 Split Infin. 44 Trademark
45 Vague Adv.

B. MOST COMMON ERRORS
Figure 31 shows the breakdown of the types of errors made by all the participating classes

over thefiveassgnments. Errorsthat made up five percent or moreof total errors, are
labeled. The most frequently occurring error, spelling with 3742 occurrences (see Table 21),

would also seem to be the easiest to avoid through improved proofreading practices.
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Figure 31. Errorsof All Classes Over Five Assignment
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Table21. Error Type Totals

GrandTotal |A |B [C [E F G |l K

Spelling: 3742 377|208 | 522 | 598 | 499 | 428 | 431 | 589

Custom: 279 200 | 253 | 339 | 484 | 467 | 257 | 290 | 419

Noun Phrase: 1649 172 165| 241 | 253 | 184 | 169 | 184 | 281

S/V Agreement: 1004 86 | 103 | 147 | 160| 95 | 113| 132| 168
Punctuation: 964 71 71]1104]192|158| 90 | 86 | 192
Sent. Variety: 917 138| 102| 132|108 | 105| 90 | 112| 130
Capitalization: 673 42 | 32| 38|210|112| 124| 47 | 68
Incomplete Sen.: 359 50| 41] 36| 41 42 | 50 | 61
Verb Object: 329 28| 25|52 393|439 68
Poss. Form: 321 31| 42 60 25| 39| 3%
Verb Form: 264 2814|148 | 48| 3| 28| 26| 4
Comma Splice; 193 28 | 18 27| 11| 18| 21| 40
Long Sen.: 156 21141 23| 16| 24| 17| 21| 19
Article: 151 2166|1929 17| 22| 18| 18
Adverb: 149 9 (16|18 3P| 21| 16| 20| 17
Pron. Number: 146 4| 111821 |18| 15| 23| 26
Subordination: 111 14| 9 (21| 15| 6 [ 10| 18| 18
Adjective: 102 1001518135 |11] 8| 22
Conjunction: 102 6 | 7|14 3A|16]| 17| 3| 5
Pronoun Case: 93 6 5 7122 19]10) 14| 15
Ques. Usage: 0 6| 0| 3| 22|36]| 14| 9 0
Tense Shift: 42 ofof3f|(7 |7 |7 |11] 7
Repeated: 40 33756 4| 8] 4
Redundant: 35 3344 7| 4] 7] 3
Infinitive: 28 213480 2] 0] 9
Vague Adv.: 25 112|374 2] 3|3
Double Neg.: 21 211 1] 1|1]1| 8] 6
Preposition: 21 3| 2 1 (3] 5(1] 3| 3
Similar Words] 21 33614 0] 1] 3
Overstated: 20 21 0| 4] 4 1 1 6 2

~
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Caolloquial: 9 ojJ]of2]0|3]4]|] 0|0
Rel. Pronoun: 8 0 1 4 1 0 1 1 0
Split Infin.: 6 o|l1|lo0f[1[3[0f1]|0
Abbrev.: 4 0jJ]o0of3]1|0]0] 0] O
Jargon:; 2 ojJjofo]j]OoO|l2]0] 0O
Run-on: 1 0 0 0 0 0 0 1 0
Archaic: 1 1f{0]J]O0fO0]J]O0O[O0O] 0| O
Clause: 0 ojlojJofofoOofOfO]|O
Comparative: 0 ojJ]ofo]jJoOo|lO] 0] O] O
Ellipsis 0 ojlojJofofOf[fOf[O]|O
Number: 0 ojlo[OoOfOfOfOfO]| O
Split Words] 0 oOjlo[JOoOfOfOfOfO]| O
End Prep.: 0 ojJ]ofo]J]O|lO] O] O] O
Pejorative: 0 ojJ]ofoOoO]J]O|lO] O] O] O
Trademark: 0 ojJ]ofo]J]OoO|lO] 0] O] O

The frequency of custom error typesis moredifficult to classify because the rulesthat make
up the custom database do not have any commonality beyond being common to Chinese
students (this group of errorshasbeen programmed by the authorsand isbased on the
common errorsfound in Chinese students writing, i.e., “| have ever been there.”). Noun
phraseerrorsinclude errorssuch as: | went to storeto buy milk. Thiserror type along with
subj ect/verb agreement are notorioudy difficult for non-proficient users of English. Most
English textbooks and most English classesfor that matter spend a lar ge per centage of time

on practicing the correct structures of theseerror types.

C. RELATION OF ERRORS TYPES TO BUSINESS LETTER GENRES

Tracking of the specific error typesallowed detailed profilesof errorsfor each letter genreto
be made. Each analysisisa snapshot of what studentsarewriting at that time for the specific

type of letter called for in the assignment.
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Table 22 shows the ten most common error types, for each assgnment, of the control group.

By looking at the control group’serrors, we may be ableto create a benchmark of common

errorsthat can latter be used in judging successin effortstoreduceerrors.

Table22. Ten Most Common Error Typesfor Each Assignment (Ranked in Descending Order)

Application L etter Inquiry Letter Response L etter Sales L etter Offer Letter
spelling spelling spelling spelling spelling
punctuation custom custom custom noun phrase
sentence variety noun phrase capitalization noun phrase sentence variety
custom S/V agreement noun phrase S/V agreement S/V agreement
noun phrase verb object S/V agreement verb form long sentence.
S/V agreement sentencevariety punctuation verb object custom

article punctuation incom. sen. sentence variety punctuation
incom. sen. capitalization verb object punctuation poss. form
verb object incom. sen. verb form poss. form incom. sen.
capitalization verb form comma splice comma splice verb form

Asshown in thetrial study, thereisanatural declinein error ratesasaresult of smply writing

mor e approximately -0.81. Thismeansthat both groups should have lower error rates over
timeirrelevant of thetype of letter being written. The declinefor thetest group (receiving
computer feedback) has been shown to be steeper at approximately -1.26. 1t may be the case
that some error types have higher ratesin a specific assgnment smply because that
assignment callsfor more use of that type of construction. Thusany specific error type may

not follow the same general decline shown in the overall error mean.

Figure 32, Figure 33, Figure 34, Figure 35 and Figure 36 graphically show the errorsfor each

of the five assignments and notes any significant difference between the control and test
groups. (_ Thetwo group’s scoreswer e statistically significantly different (p<.10) using t-

tests)
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Figure 32. Mean Errorsof Control and Test Groups (Assignment One/Application Letter)
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Figure 33. Mean Errorsof Control and Test Groups (Assignment Two/L etter of Inquiry)
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Clyde A. Warden

Figure 34. Mean Errors of Control and Test Groups (Assignment Three/Response L etter)
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Figure 35. Mean Errorsof Control and Test Groups (Assignment Four/Sales L etter)
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Figure 36. Mean Errorsof Control and Test Groups (Assignment Five/l nternational Trade Offer)
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D. ERROR TYPES MOST RESPONSIVE TO FEEDBACK

1. TEST AND CONTROL GROUPS AVERAGE ERROR TYPES
When we examine the overall breakdown of error types, the control group and thetest group

do not appear to differ greatly. In fact, it isa confirmation of the experiment’s design that
across teachers and classes, the relative rankings of most common errors are consistent (see

Figure 37 and Figure 38): spelling, custom, noun phrase, etc.
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Figure 37. Errorsof Control Group
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Figure 38. Errorsof Test Group
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Thereare, however, differences between the two groups which do not readily appear in a
simple per centage breakdown. Importantly, resultsfrom thefirst assgnment are not
influenced by the feedback in any way, since students only receive exposur e to the expert
system’s output after completing the first assgnment. Thefirst assgnment producesalarge
percentage of errors, for some classesit isthe assgnment with themost errors. A better
under standing of any changesin specific error types can be found by examining results from

each assgnment after thefirst in detail. To quantify changesfor each error type, thetest
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group’serrorswere subtracted from the control group, for each error type, and the result
summed across all assignments( i ) after thefirst (seeEquation 5). Resulting positive numbers
show that thetest groups errorswere lessthan the control group over thelast four
assignments (when the computer feedback had itsimpact). Negative numbers show which

error typeswereoccurring at a higher ratein thetest group than in the control group.

Equation 5. Quantifying the Changes of a Single Error Type

5
é(ControIErrorMean - TestErrorMean)

i=2

Figure 39 graphically depictstheresults of Equation 5. By examining the extreme positive and
negative results, we can conclude which error typesare most easily reduced and which are
most difficult to reduce through CAI. Figure 39 showsthat the spelling error typeisby far the
error type most influenced by computer generated feedback. Thisisalsothelargest error

type of both groups and ther efore most open to easy observation and correction.

Surprisingly, the most resistant error typeturnsout to be punctuation. Since punctuation
would seem to follow a finite number of rules, students should be able to quickly compensate
for thistype of error and reduceit. In fact, the data showsthat the test group had more
punctuation errorsthan the control group. Thismay beasign that smple behaviorscan
quickly be activated, such as proofreading, however more complex rules, such asgrammar, are

less easy to activate or reinforce through a computer based system.
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In cases such as punctuation and spelling, we may be able to view the perfect merging of
teacher and automated system. Spelling is highly responsive to computer feedback, indicating
that the teacher need spend lesstime concerned with such errors, being confident that the
automated system will assist the studentsto make sufficient progress. On the other extreme,
writing assgnments which tend to have large number s of punctuation errorsgive an
opportunity for the teacher to provide special attention and instruction. The automated system
can then quickly supply an analysis of the results, which under perfect circumstances would
show that spelling errorsreduced and that the special effort, by the teacher, also reduced the

error rate of punctuation (pushing it into the postive zone).

Figure 39. Total of Control Errors Subtract Test Errorsfor HW2 to HW5
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Table 23 breaks-out the details of any statistically significantly different error types between

the two groups from every assgnment. Differences between the two groups ar e highlighted at

or below the .10 level of significance, usingt tests.
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Table 23. Test & Control Differences of Mean Errors

HW1 HW1 HW?2 HW?2 HW3 HW3
Control Test Control Test Control Test
Mean Mean Mean Mean Mean Mean
ADJECTIVE 0.0400 [NS 00583 00610 [NS 00648 ]0.0864 |P=.09 0.0413
ADVERB 00533 |[P=.01 0.0958 0.0976 |P=.09 00486 01235 |NS 0.1570
ARTICLE 02800 [P=.09 0.1708 ]0.0488 NS 00567 J0.0494 |NS 0.0702
COMMA SPLICE ]0.0667 NS 0.0833 ]0.1098 NS 01174 01605 |P=.03 0.0702
INCOM. SEN. 0.2667 NS 0.2417 ]0.1707 NS 02065 02716 |P=.09 0.1901
INFINITIVE 0.0267 NS 00125 00000 |[P=.04 00121 00494 |NS 0.0413
NOUN PHRASE 09200 [NS 09083 10610 |[P=.03 08016 11111 |NS 0.9008
VERB OBJECT 0.2533 NS 02083 02927 |P=008 |0.1215 02222 |[NS 0.1777
POSS. FORM 0.1333 NS 01292 101220 |[NS 00931 ]01481 |P=001 |0.3388
PREPOSITION 0.0133 NS 0.0083 J0.0000 [NS 00040 J0.0123 |P=.02 0.0496
PRONOUN CASE [0.0800 |NS 0.1000 ]0.0122 NS 0.0243 ]0.0247 |P=001 |0.1033
REL. PRONOUN 0.0000 [NS 0.0042 ]0.0000 [NS 0.0000 J0.0370 |P=04 0.0000
SV AGREEMENT 04400 |NS 04167 ]0.5488 NS 04413 09753 |P=.10 0.7975
SPELLING 27600 [P=.08 31875 (23293 |P=.012 |17773 |25926 ([P=.02 2.0537
PUNCTUATION 1.4933 NS 17083 02195 |P=003 (05789 02840 |NS 0.2149
SIMILAR WORDS ]0.0267 NS 0.0333 00000 |P=.08 0.008L J0.0247 |NS 0.0000
CUSTOM 12933 |P=.06 15917 |13537 |P=.06 1.0607 |22346 |P=.04 25992
ABBREV. 0.0000 [NS 0.0000 00000 [NS 0.0040 ]0.0247 |P=.08 0.0000
LONG SENT. 0.0933 NS 0.1458 10.0244 |P=.06 0.0607 J0.0617 |NS 0.0248
QUES. USAGE 0.0400 [NS 0.0167 ]0.0366 NS 00243 ]0.0617 |P=.002 |0.1901
REDUNDANT 0.0000 (P=.003 |0.0375 |0.0122 NS 0.0040 J0.0247 |NS 0.0041
SENT.VARIETY 14000 |P=.01 11625 02439 |P=002 (04453 ]0.1358 |NS 0.1818
SPLIT INFIN. 0.0000 [NS 0.0000 JO.0000 [NS 0.0000 ]JO.0000 |P=04 0.0124
VAGUE ADV. 0.0000 |[P=.08 0.0083 00244 |NS 00040 ]J0.0247 |NS 0.0413
Table 24. Test & Control Differences of Mean Errors (Continued)
HW4 HW4 HW5 HW5
Control Test Control Test
Mean Mean
SUBORDINATION ]0.1410 P=.05 0.0685 ]0.0238 NS 0.0287
ADVERB 0.1410 P=.07 0.0726 ]0.0119 NS 0.0230
ARTICLE 0.0769 NS 0.0685 ]0.0714 P=.037 |0.0172
CONJUNCTION 0.1282 NS 01129 ]0.0952 P=.10 0.0402
VERB FORM 0.3846 P=.01 01976 ]0.1071 NS 0.0977
TENSE SHIFT 0.0769 P=.03 0.0161 ]0.0000 NS 0.0000
INFINITIVE 0.0000 P=.013 [0.0202 }0.0000 NS 0.0057
PRONOUN CASE |0.0641 NS 0.0444 ]0.0357 P=.08 0.0057
SV AGREEMENT ]0.9231 P=055 |0.6895 ]0.3690 NS 0.2874
SPELLING 2.9487 P=012 |21976 ([1.3333 P=.02 0.9138
REPEATED 0.0256 NS 0.0081 ]0.0000 P=041 [0.0172
PUNCTUATION 0.2692 P=.09 01532 ]0.2381 NS 0.3046
CAPITALIZATION ]0.1282 P=041 |00565 ]0.0952 NS 0.0805
COLLOQUIAL 0.0513 P=.02 0.0000 ]0.0119 NS 0.0000
SPLIT INFIN. 0.0000 NS 0.0040 ]0.0000 P=.079 |0.0115
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Figure 40 summarizesthe number of statistically significantly different means, P<=.10, from
Table 24. Overall, thetest group hasmoreerror typesthat are significantly lower than the

control group starting from the third assgnment.

Figure 40. Number of Statistically Significantly Higher Error Typesfor Each Assignment
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VI. INFLUENCE ON STUDENT ATTITUDE

A. SURVEY DESIGN

1. CLASSES PARTICIPATING IN THE SURVEY
Twelve classes of business English classes, from two schoolsin central Taiwan (one

junior college and one university), participated in a comprehensive study of QBL’s
ability toreduceerrorsand track error types. Ten of the twelve classesthat
participated in the QBL study were given the survey. Two of theten classeswere
two year students and therefore not included in thisanalyss, the English
background of two year studentsis much weaker than that of the other students,
thusleaving eight classes. A total of 365 responses wer e collected from the
remaining eight classes at both the start and the end of the semester. The response
rate waswell over 90 percent, asall surveyswere administered during regular class
time. All studentswho answer ed the survey questionswer e also participantsin the

QBL error reduction study.

2. PROFILE OF SUBJECTS
Five of the classes wereinternational trade majors, whiletheremaining threewere

accounting & statisticsmajors. A total of 122 accounting & statistics students
participated which is 33.42 percent of all the studentsin the eight classes. Two
classes wer e chosen to be control groups. one from the international trade
department and one from the accounting & statistics department. Thetotal control

group contained 81 students made up of 32 from accounting & statisticsand 49 from
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international trade, corresponding to 39.51 percent and 60.49 per cent respectively.
Theremaining students formed atest group of 284 studentswith 90 accounting &
statistics students and 194 trade students, corresponding to 31.69 per cent and 68.31
per cent respectively.

3. THE SURVEY INSTRUMENT

Theimpact of this CAl approach was measured by a pre and post survey
administered to the two groups of students. Before and after exposureto the QBL
system, students were asked to answer questions concerning their attitudes about
their own English and business English Kills. For thispart of the experiment, a
survey instrument was gener ated that allowed studentsto indicate per ceptions
about their own skillsaswell astheir own desires. The questionsinquired about
skillsrelated to business English. The survey was constructed of seven parts, the
first five being objective questionsincluding seat number, sex, and GPA, etc. Parts
six and seven were multiple questions using a five-point Likert-type scale. Part six
guestions dealt with specific English and business English skills, asking the student
torate hislher skill in arangefrom “very good” (1) to “very poor” (5), thusa lower
scoreindicates a per ceived higher level of skill. Part seven contained three
guestions about the respondent’ s attitude towar ds English and business English.
Again therangewasfrom 1 (“very much agree’) to5 (“not agree”). Lower scores

on these questions indicate a mor e positive attitude. All questions wer e specifically
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asked in relation to English, not the students' native language, Mandarin. Figure

41 showsthe actual survey instrument.

Figure41. The Survey | nstrument

Please answer these questions about yourself,

Your Seat Number: 1

Your Sex |Male Fomale | 2 What Year Student Are You 3
What Was Your Crade In Business English Class Last Semester 4
About What Is Your Average Grade For all Your Classes IGPA) S

Fleace answer the fnllowing questions by marking one of the numbers 1, 2, 3, 4,
or 5. The gumber 1 sdeans yeun think your ENGLISH kill & VERY GOOD The
aumhes 5 means yoil think gaor ENGLISH =skill VERY POOR.

TERY GO0 TEEY T VEHEY NUUCH AGREE  NOT AGREE]|
Engiich epenmy | L 2 3 4 5 T Enean (12345
MyGrammar | 1 2 3 4 5 Writing Maore
My Englich I Like To Write
Sentence Structure 12345 é Enplish Lettexs 123485 7
i MyEnglsh| , 5 345 - -
Listening Campeehensinn I Think English
understanding of Writing Skillsare | 1 23 4 5
d Business Letters 123456 Il'l:l];lﬂl'tlﬂsitl'ﬂ
My English =kill for Get & Job
is
Business World | 1 2345

The six skill questionsincluded four questionsthat were most likely to be influenced
by the computer system: ‘ Spelling Skill,” ‘Grammar,’ ‘ Sentence Structure’ and
‘Listening Comprehension.” Two other skill questionswereincluded to verify the
similarity between the control and test group’s classroom experiences.

‘Under standing of Business L etters and ‘English Skill for BusnessWorld.” Part
seven questions dealt with attitudestoward business English: ‘1 Would Liketo
Study English Writing More, ‘I Liketo Write English Letters and ‘1 Think English
Writing Skillsare Important to Get a Good Job.’
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B. SURVEY RESULTS

1. MEASURABLE DIFFERENCES
Differencesin the pre and post survey indicate that ther e was some measurable

effect on student perception asaresult of the computer generated feedback. Pre-
test means, generated from thefirst survey, reveal that the control group and the
test groups differ somewhat in attitude to start with. Table 25 showsthe means
from both groupsfor each question administered before the test was conducted.
Four of the nine questions show significant variation between the two groups usng
an F test. Thisresult islargely contributed to by the smaller size of the control
group, two classes compared with eight for thetest group, which resultsin higher
variation valuesin the statistic. Because the objective wasto measurethe actual
changein attitude of each group, and not to directly compar e the two groups, the
differencein variation was not considered important. (See Appendix G for a full

breakdown of survey results)

Table 25. Pre-test Mean Ratings of Students' Perception

Skill/Attitude Mean Ratings of Test Group | Mean Ratings of Control Group
Spdlling 3.26* 3.51*
Grammar 3.45* 3.68*
Sentence Structure 348 3.86
Listening Comprehension 3.55 3.76
Understanding of Business L etters 348 382
English Skill for Business World 3.96 4.16
Liketo Study Writing More 2.22* 247*
Liketo Write L etters 3.05 337
Writing Skills are Important to Get a 152* 1.90*
Good Job

*Thetwo groups scoreswere statistically significantly different (p<.10) using F-tests.
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Correlation coefficients wer e generated to test for any correlation between number
of errorsfound in thefirst assgnment and the students' pre-test survey responses.
Table 26 showsthat there was no strong correlation between the survey responses
and thefirst assgnment (homework one: HW1). It would appear that none of the

survey questions are good indicator s of actual English writing errors.

Table 26. Correlation Coefficients (Pre-test)

Home- Sex GPA  Spelling Gram- Sentenc Listening Business English Liketo Like English

work 1 mar e compre- letter Skill for study to writing
structur hension under business more write skillis
e standing letters import-
ant

Home- 1

work 1

Sex -0.2950 1

GPA -0.1403 0.4030 1

Spell -0.2638 0.2502 -0.1508 1

Gram 0.0430 0.0475 -0.2306 0.6122 1
Sentence -0.0528 0.0074 -0.3301 0.6392 0.6995 1
Listenin 0.0142 -0.0857 -0.3008 0.6233  0.5745 0.6667 1

g

BusLet -0.0605 -0.4102 -0.2529 0.2269  0.1354 0.3314 0.2754 1

Skill -0.0718 -0.1934 -0.2704 0.1902 0.2719 0.3127 0.3733 03809 1

More -0.1346 0.0330 -0.0909 0.0244  -0.0759 0.1154 0.1116 02054 -0.0385 1

Like -0.1414 -0.1568 -0.1673 0.2741  0.1599 0.3051 0.3174 04261 03166 03944 1

Importan -0.0127 -0.0400 0.0132 -0.0342 -0.0847 -0.1101 -0.0476 0.1680 -0.1166 0.4864 0.1224 1
t

Multiple regression was performed to test if the number of first assgnment errors
could be contributed to answers on the pre-test survey. Again, no strong
relationships were shown. Table 27 revealsan R square of .016. Thismeansthat
roughly 1to 2 percent of thevariability in errorsfor thefirst assgnment (HW1) can

be contributed by theresponsesto the survey, far too small to be of importance.
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Table 27. Regression of First Homework with Pre-questions

Multiple R 0.126203771

R Square 0.015927392

Adjusted R Square |-0.012550594

Standard Error 6.246400665

Observations 321

The post survey meanswer e closer to forming a single population than the pre
survey with only two questions differing significantly using an F test, seeTable 28.

Both groups had completed five assignments by the time of the post survey.

Table 28. Post-test Mean Ratings of Students' Perception

Skill/Attitude Mean Ratings of Test Group | Mean Ratings of Control Group
Spelling 3.27 342
Grammar 3.3 3.58*
Sentence Structure 330 3.56*
Listening Comprehension 343 3.63
Understanding of Business L etters 294 2.99
English Skill for Business World 359 3.66
Liketo Study Writing More 2.25 2.70
Liketo Write Letters 2.88 332
Writing Skills are Important to Get a 165 201
Good Job

*The two groups’ scores were statistically significantly different (p<.10) using F-tests.

2. DIFFERENCESIN ATTITUDE OF CONTROL AND TEST GROUPS
Comparing the pre and post test survey meansrevealed that both groups underwent

changesin attitude asaresult of business English class and the computer
generated feedback. Thetest group showed significant changesin mean scor e for
seven out of the nine survey questions. For the control group, three of the nine
means changed significantly (see Table 29). Both the groups showed a per ceived
improvement in under standing businessletters and English skills needed for the

businessworld. Thesetwo areaswere most influenced by in-classingtruction and
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exercises. Perceived improvement in sentence structure also improved in both
groups. Of special interest wasthe improvement in listening compr ehension sKill
for thetest group. Differencesin feedback would appear to be unrelated to
listening compr ehension and the reason for perceived improvement isunclear.
Weddl and Allerheiligen (1991) showed a smilar changein attitude towar ds

listening ability for studentsusing a computer based writing and cor rection system.

Figure 42 graphically showsthe changesin the means of students responsesfrom
the test group, while Figure 43 shows the changesfor the control group. Both
groups actually show similar trends. This confirmsthat most influence on students
attitudes comes not from the assignment feedback but from other classfactors. The
addition of specific feedback, in this case generated by a computer, does acceler ate

the trends generally seen across both groups.

Table 29. Significance of Changesin Mean Ratings for Test and Control Groups Using a t-Test

Skill/Attitude Significance of Changein Significance of Changein

Test Group Control Group
Spelling NA NA
Grammar .025 NA
Sentence Structure .005 025
Listening Comprehension 05 NA
Understanding of Business L etters .0005 .0005
English Skill for Business World .0005 .0005
Liketo Study Writing More NA NA
Liketo Write Letters 05 NA
Writing Skills are Important to Get a Good .05 NA
Job
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Figure42. Changein Response Means of Test Group
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*The two means were statistically significantly different (p<.05) using t-tests.
Figure43. Changein Response Means of Control Group
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*The two means were statistically significantly different (p<.05) using t-tests.

C. INFORMAL OBSERVATIONS
Interviews with participating sudents showed that they were interested in viewing

the computer generated feedback. They also generally found the QBL Student
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Version program to be interesting and useful for writing their assgnments.
Students stated that they did in fact change their approach to completing the
assgnment in order to improvetheir grades. However, since all grades were based
on thefinal draft turned into theingtructor, Smply depending on the computer was
not satisfactory. Students generally completed their work early and sought

classmatesfor proofreading.

Although not all classesthat participated in using the expert system wer e actually
included in the statistical study, some useful observations can be made from these
excluded classes. For example, night school students generally have a lower
English ability than their daytime counterparts. Night school students, however,
have much mor e working experience and some even use English on thejob. A
general observation isthat night school studentswere very surprised at the number
of errorsin ther writing. They often worked in groups, outsde of school or during
non-English classtimes, to create draftsand proofread. Day school students, on the
other hand, seemed to cooperateto alesser extent and expressed moreinterest in

being given mor e specific solutionsto correcting their errors.

Upon returning homework assignments, including feedback, studentsin both day
and night school would form small groups of threeto six people and begin discussing
what errorshad been found and what the causeswere. Thiswaswithout the
prompting of the instructor and took place while homework assignments wer e till

being returned. Studentsrealized that solutionsto writing errors could be better
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found and under stood through peer discussion. Although the same behavior may
take place, to some extent, with teacher generated feedback, the sheer volume of
computer generated feedback revealsthe advantages of using the expert system.
Studentsin the control group also tended to work in groups, but to a lesser extent
than thetest group. Thelack of specific error feedback (the treatment withheld
from the control group) made such work more difficult and lessrewarding for

studentsin the control group.
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VII. CONCLUSIONS

A. SUMMARY OF STUDY

Numer ous studies have investigated the influence that computer use hason
students' attitudes and skills. Results have generally been mixed, in part dueto
unavoidable problemswith experiment design (Pearce & Barker, 1991). This
experiment addressed these problems by stringently controlling most factors
influencing studentsin both a control and test group. Rather than measuring the
impact of computer use, theinfluence of very specific computer generated feedback
was measured. With all differences between the two groups removed, including the
actual grades assigned, any differencein attitude or error rates could be directly
attributable to the computer generated feedback. Thisstudy did not test how the
specific expert system would be used in a classroom setting. Instead, a more
conser vative approach was taken so as to minimize differ ences between the control
and test groups. All grading, teaching, assgnments and other forms of feedback
wer e kept exactly the samein both groups. Under such conditions, any results
which show differencesin errors between the groups can mor e confidently be

attributed to the specific computer generated feedback.

Results support the finding that CAl can have a positive impact on student attitude.
Both control and test groups showed trends of improving their perceived skills.

More specifically, the returning of computer generated feedback was shown to

99



Clyde A. Warden @ The Overseas Chinese College of Commerce

increase the improvement of students actual error ratesaswell astheir perceived
abilitiesin most measured areas. Rather than radically changing any trends, such

feedback tended to reinforce existing trends.

Such similaritiesmay actually be areflection of the similarity of the classesthus
confirming that differences between classes were minimized. We cannot overlook
the fact that all participating students were motivated to obtain the highest grades
possible and that both test and control groupswere continuoudy in close proximity
to each other. A certain amount of exposure, of control group membersto the test
group’sfeedback, must have taken place. Once again, such a situation would only
reinfor ce the validity of any differencesfound as such influences would tend to

minimize differ ences between the groups.

B. RESEARCH FINDINGS

1. EXPERT SYSTEM DEVELOPMENT
The specific five hypotheses described in 1990, dealing with the development of an

expert system, can now be reexamined:

1) Complex programs, such as an expert system, can be developed with
limited funding from the host educational institution (preferably near the
amount of zero dollars).

The completed expert system, including QBL TOOL Sand QBL Student Version,

incurred thedirect cost of the development tools, i.e., QuickBASIC and Visual
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BASIC. Thesetoolswere made available through the author’s school’ s computer
department. No other costswereincurred directly in development, beyond the
actual man-hours spent in design and coding. Actual man-hoursranged from
between 1500-1800, not including teacher training and follow-up debugging.
Although certainly no small amount, such costswill decline as object oriented
programming languages become mor e object based and lessreliant on coding. For
example, since development was begun on the DOS based QBL Student Version,
Microsoft released Visual BASIC for DOS. Thisisan object oriented programming
environment for DOS and its use would certainly have cut development time

significantly.

Cost of using the expert system was also kept to a minimum, requiring no
expenditure from the host ingtitutions, through the application of a unique
distribution system. Each student purchased the 360K disk, including the QBL
Student Version program and user’smanual, for NT$100 (approximatey US$H4).
This price was sufficient to cover the expense of the student’s disk, manual,
teacher’sprogram disk (QBL TOOLS) and user’s manual (to date, the system has

been used at five educational institutions, consisting of over 2500 students).

2) Such software can be created in a short amount of time (a six month

period, from conception to completion, for a single program).
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The actual design and coding required approximately one semester for each of the
two programs developed. However, approximately one more year, two semester s of
testing, wererequired to remove coding errorsand design inconsistencies. Whether
thislength of timeisnormal for debugging or was caused by the author’slack of

programming experienceis not clear.

3) Instructors of English, with little programming experience, can create the

needed coding for such software.

By first under standing the new, easy-to-use, softwar e development tools, teachers
have the opportunity to create specialized software. The breakthroughs made by
Windows, in OLE (Object Linking & Embedding) and DDE (Dynamic Data
Exchange), allow a teacher to actually use existing programsin combinations and
ways not predicted by theoriginal developers. In this case, the already developed
packages of Grammatik and M 'S Excel wer e directly accessed in order to increase
the ability and professional appearance of this study’s customized softwar e, while
greatly reducing development time. Therecent release of Microsoft’simproved
standard, OLE 2.0, makeslinking of programseaser and more efficient (Kennedy,
1994). Even moreexcitingistheinclusion of a Visual BASIC language in new
release of Microsoft programs (named Visual Basic Applications Edition, VBA). In
essence, this meansthat a commercial program can be used to open and control
other programs, e.g., Excel 5.0 opensWord 6.0, typesin sometext and then creates

agraph that isthen copied and pasted into Viso, etc. (VBPJ Staff, 1993). Asother
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vendor sfollow Microsoft’s direction, teacher swill have increased opportunitiesto
create customized softwar e as programs become building blocksthat can be put

together in an infinite variety of ways.

4) Software can be created that matches the unique needs faced in a Taiwan

business English class setting.

By working closely with the instructor s who wer e to use the softwar e, the QBL
expert system met most of the expectations of the users (both studentsand
teachers). Research showed that students attitudes about their own business
English writing skillsincreased significantly more than students not using the expert
system (Warden, 1994). Although measuring successin a general fashion is
dippery at best, feedback from instructor s has been positive and numer ous
Inquiriesinto adopting the system have been received from around Taiwan.
Ongoing resear ch will look into the specific results of using an expert system in an

EFL writing class.

5) Customized software can have the “look and feel” of new commercially
available “ user friendly” software (specifically the use of professional
appearing GUIs).
Modern programming tools have madeit possible to create totally professional
appearing programs. The QBL TOOL Sinterface has been examined by

professional programmerswith no objections about the interface. In fact, when
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asked to guess what programming language was used for development of QBL
TOOLSand QBL Student Version, professional developers consistently think C
language was used. |ssues such as speed, responsiveness and memory
management really do not negatively impact programs developed through these

BASI C development tools.

During testing, usersfamiliar with the Windowsinterface had no difficulty
understanding the interface or the user’smanual. Usersnot familiar with Windows
did have mor e difficulty asthe concept of mouse usage to control buttonsand
windows is fundamental to QBL TOOLS. The obvious shortcoming of object
oriented programming isthe GUI environment itself. Although easier to usethan
past environments, it still isnot 100 percent intuitive and requires some learning

time.

2. ABILITY TO ACCURATELY CORRECT SOME ERRORS
Thereisno doubt that Grammatik 5 finds many English errors of students.

Furthermore, the use of Grammatik 5' s expanded database greatly enhancesits
application in EFL settings such asthose found in R.O.C. English classes. The
ability of ateacher to find the same errorsthat Grammatik 5 findsisalso not in
guestion. The advantage of a technologically based approach lay in the fact that an
automated system, such asthe one used in this study, can continuoudly find the

sameerrorsover hundreds of sudents papersand many different assgnments.
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Seen in thelight of lar ge class sizes, automated systems present an opportunity to
introduce some objectivity to student feedback. Such a system also offersto
increase the number of assgnmentsthat can be handled effectively by a teacher.
The removal of the need to find small repetitive errors, can also contributeto a
teacher’sfedling of salf-fulfillment as he/she may spend more of the grading time
actually looking at mor e advanced subject matter—such as concepts contained in

the homework (Nodl & Wysocki, 1990).

3. ACTUAL ERROR REDUCTION
Thefull study showed that even while most factor s wer e kept constant between the

two groups, the group of studentsreceiving computer gener ated feedback lowered
errorssignificantly more than the group not receiving the feedback. The original

hypothesis stated as:

6) Feedback generated from such an expert system can have measurable and

statistically significant effects on students' writing.

isthus proven to betrue. The advantagesto such afinding are obviousin that time
spent in finding specific objective errors can bereduced and redirected to more
process oriented instruction. There also isevidenceto support the assertion that
smply by supplying computer generated feedback, errorstend to bereduced at a
constant rate, i.e., a ope of approximately -1.2. Thisoccurswith no other special

instruction or reinforcement. When constraints such as class size and heavy
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wor kload face an instructor, thisindependent declinein errors, requiring no extra

work on the part of theinstructor, can be a valuable tool.

4. ABILITY TO MEASURE STUDENT PROGRESS
A further benefit of automated correction isthe ability to make and save specific

measurements. Because all students assignments and feedback are saved on
floppy disks held by theinstructor, progress can betracked, not only for a semester
but for many years. Further detailed analysis, over along period of time, can reveal

important trends such as.
1) Errorscommon to specific businessletter types
2) Errorscommon to specific sudent groups
3) Errorsresistant to reduction
4) Errorseasly reduced

Thisstudy revealed that while overall reduction in errors does take place, specific
error typesdo not neatly follow such trends. Although general error reductions
naturally impact specific error types, it is clear that each businessletter hasitsown

predisposition toward specific error types.

For the ten most common errors, the pattern of error reduction followed by both
groupsissmilar with the control group (specific feedback withheld) having a higher

rate of errors 26 percent of thetime. Once again, what we see here are pre-existing
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trendsthat are somewhat amplified by thereturning of the specific computer

gener ated feedback.

Hypothesis seven, stated as:

7) An expert system can inform instructors what the most common type of

student writing errors are, thus helping to form a more specific curriculum.

was found to betrue as detailed statistics wer e gathered on very specific error
types. Theinstructorswho used the QBL TOOL S system also found that the
summariesof aclass errorswere hepful in directing what areas of English writing

needed special attention during class.

5. RELATIONSHIP BETWEEN STUDENT AND EXPERT SYSTEM
Results support the finding that CAl can have a positive impact on student attitude.

Both groups showed trends of improving their perceived skills. More specifically,
thereturning of computer generated feedback was shown to increase this
improvement of students perceived ability in most measured areas. Interviews
with selected members of each group showed that therewas an interest in seeing
the computer generated feedback. Additionally, studentsdid conscioudy change
editing practicesin order to prevent errors. Assgnmentswere begun early in order
to leavetimefor proofreading and to avoid last minute problemswith computer

and/or floppy disk.
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From theinstructors view point, fewer studentsturned work in late. Most
importantly, all completed assignments achieved a much higher level of
professionalism asfar as appearance and general quality than thework of students
not participating in the study. Studentswith more working experience, but a lower
English ability, expressed surprise at the number of errorsin their writings. For all
students recelving computer generated feedback, group work wasfostered as

students had many specific errorsto discuss with peers.

Lastly, Hypothesis eight, stated as:

8) Exposure to computer generated feedback influences students’ attitudes
about their own abilities as well astheir desires and interestsin writing
English.

was also found to betrue as significant differences were found between the control

and test groups preand post responses.

C. IMPLICATIONS FOR WRITING CLASSES

While most teacherswould agree that mor e frequent writing assgnments can help

EFL students, it isoften not practical for an instructor to deal with the normal class
size of 40to 70 students. The evidence that smply using a computer based writing
system, such as aword processor, has some positive impact on students writing

skills has been shown, to some extent, in research to date. Importantly, it isclear
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that computersnow play a central rolein the workplace. Preparing studentsfor

using computer writing toolsis helpful from the per spective of wor kplace efficiency.

Encour aging students to complete their writing assgnments on personal computers,
using non-networ k based software, is effective in dealing with the problems of
inconsistency in large classwriting assignments. Students can be repeatedly
exposed to the normal letter writing formats, guided by the software, while using
computer editing featuresthat have become standard in the wor kplace environment.
Business English instructor s can take advantage of a low cost and medium level
technological solution to the basic problem of correcting assignments presented by
largewriting classes. With no interferenceto individual teaching methods or
traditions, a computer based correction system can supply effective feedback to
students while having a generally positive influence on student attitudesand error

rates.

When reviewing the results of our initial questions, we can conclude that this project
was a success. The expert system, however, developed by the author, does share
the shortcomings of most expert systemsin existence today, summarized by

Fischler and Firschein (1987) as.

1) Lack of truelearning capability

2) Lack of ability to generalize

3) Lack of causal explanation
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4) Lack of reasoning

5) High level of fragility (because the system is so narrowly focused)

Solutionsto each of these problems are being sought and certainly advances have
been madein just the few yearssince thislist was compiled. In the case of specific
custom applications, it isimportant to under stand exactly what the computer
softwar e can and cannot do. By applying the computer to areaswhereit can
function wdl, without interfering with an instructor’straditional teaching pedagogy,
lear ning can be enhanced. Just as an overhead projector isnot areplacement for a
blackboard and chalk, CAl or CALL (Computer Asssted Language L earning) is not
areplacement for other teaching tools and modalities. An analogy may be helpful in

under standing the role an expert system can play in R.O.C. writing instruction:

It may bethe casethat the use of computer generated feedback actsin a
similar manner asareferee performsin a basketball game. Thereferee
doesnot assist either team in winning, but he/she does enfor ce the ground
rules making surethat each team lives up to a minimum standard (no
personal fouls, no walking with the ball, etc.). Theexpert system laid
down rulesthat wereclear to the participants of this study, i.e., English
errorsin the areas of grammar, mechanics and style will be consistently
flagged. Studentscould, for the most part, count on unattended errors

patter ns being found again in the next assgnment.
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A refereedoesnot insist on either team playing the game at a high level
of skill, only that therulesmust be followed. Needlessto say, a team that
desiresto play basketball at a high skill level, must first overcomeerrors
that interferewith their success. It isno surprisethat in a basketball
game, the team with many mor e rule violations has a difficult timeto

over come such problems and win the game.

Studentswho understand the error patternsfound by the expert system can then go
on to develop their writing skills, or they may not. Thisquestion isin therealm of
teaching methodology used in class by theinstructor. It isthe case, however, that
students who persist with these error patterns, actually reinforcing them
(fossilization) asthey study writing, will have a much moredifficult timeto develop

into good writers.

Of course, one can arguethat a good game of basketball can be played with no
referee present. Thisistrue of highly motivated playerswith little or nothing at
stake. However, when areward or punishment awaitsthe players, it isonly a
matter of time beforerulesarereadily violated with confidence that such violations
will have no repercussions. Similarly, we, as businesswriting instructors, are asked
to appraise students ability and differentiate between skill levelsthrough the
application of grades. Results of such appraisals are then expected to be used as
accurate indicatorsfor successin the business environment vis-a-vis English

businesswriting. Thereality of teachingin the R.O.C., with large class size, general
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emphasison testing, grade assgnments and the overall English language teaching
pedagogy, informs usthat studentswill perceive (whether it existsin reality or not)

that areward or punishment awaitsthem.

Theresults of high spelling errorson thefirst assgnment, for both thetrial and the
full studies, show that students do not worry about the presence of areferee. After
year s of studying vocabulary, these students smply are not worried about spelling
errorsin their writing (although they may be very concerned about spelling errors
on standar dized tests). A case could be madethat the behavior of writing with
errorshassmply been reinforced through writing classesthat do not give students
accur ate, consistent nor intelligible feedback on such errors. IntheR.O.C., it is
even common that business writing classes avoid the problems associated with
writing English by smply working on wor d-for-word trandations from Chineseto
English. Again, such behavior can only reinforce theview that errorshavelittle
importance, since the goal isto create Chinese sentencesthat contain English
words. A survey of the most commonly used business English textbooks, in the
R.O.C., will quickly reveal that English sentences with numerouserrorsare often
used as examples of good writing and theidea of direct trandation is consistently

reinforced as a valid technique for writing English business correspondence.

The application of an expert system, such asthe one studied here, can give
ingtructors an opportunity to move away from the problems cited above. We cannot

wait for, nor may many people even desire, the assumptions surrounding R.O.C.
112



Increasing Feedback & Decreasing Errors While Lowering Instructor Workload in ROC
EFL Business English Writing Classes

businesswriting classesto drastically change. Rather than continually blame all
instructional difficultieson large classsize, it istimeto addressthis problem
through the car eful application of CAl and CALL technology. If technology can
reduce, even in a small way, the teaching difficulties we now face, instructor s will
find mor e opportunitiesto apply the process teaching modalities that have become

widely accepted in language instruction around the world.
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