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Chapter L: Using Computers in Education

' . A PLACE FOR THE COMPUTER

-
.

In any field of education there are periods of
calm and stability, when,;our course appears clear
and settled, punctuated by bursts of intense acti-
vity and new development, during which the very
earth seems to shifting beneath our feet. Over
the last three z:afs, one such development has been
gathering momentum: the-arrival of the compurar in
our classrooms.,K As early as. 1981, Newsweek po’ated
out that '

there are more than 50,000 computers in
use in the country's schools, and the
‘number is multiplying rapidly. . 'The
‘schools may be broke, but I'll be darned:
they're buying microcomputers.'

Not to be outdone, Time nominated the computer as
its Man of the .Year for 1982. At a congervative

" egtimate, .the total number of microcomputers and

terminals had reached 300,000 by the summer of 1983,
an average of. close'to four computers per public
school. . : N

In the past, the cost of computer equipment
greatly restricted the use of computers in educa-
tion. Noh, however, compu‘ers are becoming _
increasingly affordable and available in ‘our insti-
tutions. 3Indeed, in some cases considerable
pressure is being put on educators to make use of
the new technological marvels in their courses. 'In
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thege circumstances, answer~ are needed to a number
of crucial guestions. Do computers have any role to
play in Fnglish language learning? If so, how can
they best be used? What types of sof tware .do we
need,  and for which aspects of the curriculum?
Concerns such as these will be the principal focus
of this book. '

nae of these questions can be dnswered

‘-qimmediately--computers i disputably can make a

worthwhile contribution to the teaching of English
as a second language. It ig possible to make this
assertion déqpite the healthy skepticism and some-
times accurate criticism that have greéted some
aspeccs of CAI (computer-assisted instruction). When
the more.valid critiques»are carefully analyzed, it
becomes apparent that they do not apply to one of:
the three main role the computer can play: that of
facititator, This p{Lnt will be explained in more
detail in the following section. 'Hiwever, it is
hardly surprising that the involvement of computers
in language learning has been perceived as being
one-dimensional up to now. The term 'computer-
assisted instruction' itself is suggestive
of only one role for the computer, exemplified in
drill-and-practice and tutoria’ materials. For this
reason, it was generally agreed at thQCAI symposium
prior to the. 1983 TESOL (Teachers of English to
Speakers of Other”Languages) Conference to adopt the
- alternative designation CALL: computer-assisted
language ' Learning. Throughout 'this book, therefore,
‘the term CALL will be used to emphasize the whole
range of possible roles that the computer can play.
Before leaving the subject of terminology,
three other standard expressions should be’
explained. Hardware refers to physical equipment
such as computers, video monitors, disk drives, and
diskettes (these will themselves be explained in the
chapter on hardware). By contrast, software refers
to .the computer programs (lists of instructions, that
direct the computer's actions) and data that are
stored on diskettes qnd tapes or in the computer in
magnetic or other forms. One tvpe of software is
educational programs, which are known as courseware.
Throughout. this book the term 'computer' will be

4 !
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used to refer to both micracomputers and larger com-
puter gystems with terminals unless specifically
stated otherwise.

Later we. will be examining in great detail the
rotential of CALL for the main skill areas and
aspects of English as a second language. Be.ore
moving computer-assisted techniques to the center of
the stage, however, it is important to develop an
understanding of their place--their limited, place--
in the overall learning process. In the last
decade, the field of ESL has seen the emergence of a
number of new approaches and methods for which
overstated claims have sometimes been made. Certain
proponents of new approaches have appeared to aim at
entirely replacing former methods with the new. It
is essential to realize that this type- of claim is
not being made for computer-assisted language
-learning. As the term itself implies, the emphasis
is on using the computer to u88i8t the learning
process. The objective of CALL is to enhance
teachers' ability to teach, not to replace them.

It should become apparant that computer-
assisted learning is not tied to any single learnlng
~ philosophy. An unfortunate and widely held miscon-
ception is that CALL is intrinsically behaviorist in
nature. Although some program developers have
certainly confined themselves to behavioristic mate-
rials, it is equally possible to adopt either cogni-
tive or ac&hisition-based approaches in developing
courseware. Similarly, activities: may focus any-
where on the spectrum from mechanical through
meaningful to communicative material. While some
authorities 4in the field of language learning
obviously hold strong opinions in favor' of certain
types of approaches and activities, it is probably
true to say that most courses and teachers make use
of an eclectic blend of all the above approaches, and
activities where experience has shown them to be
effective. Computer-assisted materials can poten-
tially be designed to reflect any of these tech-
niques.

As the focus ,turns to the computer in later sec-
tions, it is impértant to bear in mind the rela-
tively restricteq role of CALL in the overall



Language--learning process. Within these limits,
however, computers represent a most exciting devel-
opment in educational technology. One of their
strongest points is thelr flexibility. 1In the past,
technological devices tendec to perform only onc
function or a few similar functions. Today, the
flinctions of a language lab station, a tachlsto-
scope, -and a word processor can all be provided by
the same computer. ‘ rL

"Surprisingly, when working with properly
designed ready-to-use courseware, -the computer can
be one of the easiest educational technologiecs to
use. Teachersy do not need to know anything about
programming or the inner workings of a computer,
just as they can use the language laboratory without
neediny to understand the electronic circuits in’ the

"lab's tape recorderd, ‘However, they do need to be

thoroughly familiar with the content and operation
of the courseware, just as they must be able to
thread a tape, know how to control student consoles,
and be familiar with the rdcorded material in a

language laboratory. The need for basic-level

teacher training and familiarization of this sort in
preparation for using_ computer-assisted materials is
considerable, and the importance of this vital fac-

,tor is often seriously underestimated.

COMPUTER ROLES IN LANGUAGE LEARNING

The computer has the potential to play a large’
number of different roles in ESL. These have begn
gharacterizedlin a number of ways (Kemmis.et al.
1977; Higgins and Johns 1984). However, they will
be grouped into three main categories for the pur-

pose of this discussion: the roles of tnetructor,

collaborator, and factlitator,
Historically, computer-assisted instruction has
been closely identified with the .instruction role.;

The two predominant types of activity associated /

with this role are dr111—and-practice exercises and
tutorial programs (Frederick 1980). In the former:,
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atudents are assumed to have already recelved an
{ntroduction to the topic, and the drill is designed
to provide carefully structured opportunitics to usa
and master the relevant points. )

Tutorial CALL is more ambitious in that it also
takes on the buvden of introducing the topic to stu-
dents, assuming little or no prior introduction,
Topicy are typically broken cown ipto small learning
steps with questions followiny each one tu determine
whether :he point has been understood. There are
of ten elaborate branching possibilities to provide
extra instruction and practlce for students who
experience difficulty in grasping the material.

Both drill-and-practice and tutorial programs:
generally have associated management systems that
_can provide extensive score and progress reports to

gtudents .and their teachers. In this and other
wwys, such progrhms are clearly planned on the
assumption that only one student will be working at
each microcomputer or terminal.

In the instructional role, the computer program
presents material and conducts practice activities
as an authority figure. It teaches students in a.
highly preplanned fashion, and they have only to
follow the directions and work at producing the
anticipated language forms and responses. Students
are-aptively involved in the learning process,fput
their role is that of responder rather than ini-
tiator. This closely mirrors some of the activities
that are found in our workbooks, :-textbooks, and
classrooms.

The second main role for the computer, collab-
orative CALL, has received much less attention to
date. The distinguishing'characteristié of this
approach is that the initiative is turned over to
the student or group of students. Sometimes the end
result of the activity will be predetermined, and
sometimes it will be completely unpredictable. More
important, the path to the final goal and the
language used by students en route will vary quite
widely since they will depend on the students' indi-
vidual decisions. This can be achieved in some cases.
in very simple ways. For example, when working with
question patterns, one type of activity might



involve the students' teylng to diccover dgome items
of information that the computar alone posnensen.
Tha only way for students to obtain the information
la by questioning the computer, which acts an an
interlocutor, yielding information only when the
appropriate questions are addresased to Lt. As a
aacond example of tha computer as collaborator, it
might provide a group of students with a simulation
such as a trip along a pioneer trail to the Old
wast. Again, students are themselves responsible for
initiating and directing the activities that occur
in the learning envircnment.

Some collaborative activities are conceptuaily
related to traditional class methods. Conceivably,
certain activities f(such as simulations) could
actually be conducted in the classroom without com-
puter equipment, although frequently they would be
more difficult to stage in this way and less attrac-
tive to work with. Quite a number of them, however,
represant entirely new ideas that could not be
realized without the computer.

The third main category consists of facilita-
tive applications of the computer. Here, the com-
puter simply serves as a tool (Coburn et al. 1982)
in other <language-learning activities; in itself, it
is essentially empty of instructional content. It
should be emphasized that the ‘'other activities'
referred to are not necessarily computer-assisted’
activities at all. For example, a writing class can
be taught in an entirely traditional manner except
that some or all of the writing assignments are to
be done using the computer as a word processor.
Through its ability to gtore each draft of an
assignment and provide’ easy editing techniques, the
computer canngreatly facilitate the writing process.
Nona of the actual teaching need be done on!the com-
puter. Similarly, a pqtential role for the’ computer
in reading classes is that of electronic dictionary
(Jamieson and Chapelle 1982): ' It might be objected

(that such roles are not examples of computer-
agsisted learning per 8e. However, their potential
contribution to ESL courses and their relative
neglect in the past argue for their admission into
the rahks of CALL. '
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One tmportant role of the computer Looan
teeachor s and researcher's aldae,  An frequent awlerd
of tha typawriter, teachers will dincover that the
word=procaessalng capabiliting of the computer, once
exporlanced, will scon become lndinpensable.  ‘The
tringe benafita of ntoring all formeriy typed
matarial an computer ‘documanta’ are oaqually
fmprossive. For instance, through optlonal axtra
programs, one can ugually run automatic speiling
checks and generiate readabllity indexes on any of
the stored 'documents,'

An entively different application involven the
uaer of a telephene connector known ad a modem to
esnable the computer user to communicate with the
over-growing number of databases such ay the ERIC
{Educational Resources Information tenter) system.
In this way, researchers can gain immediate access
to powerful sources of information. Since they do
not ralate directly to student activities, these
tonpics have not been degignated as a fourth category
of CALL. They wili be described Ln more detail in
Chapter 9. '

CALL AND THE STANDARD CURRICULUM

In the light of the above diStinctions, how X
closely do the different types of computer-~assisted
learning activities fit in with the standard
curriculum? As far as instructional CALL is con-
cerned, there is a relatively high degree of
correspondence, Drill—and-practice activities are
one of the main ingredients of the workbooks that
accompany many ESL courses. Much of the material
could be very easily computerized, prov*d11g the
advantages described in later chapters.

It is interesting to note that this nucion of
using the computer as an 'electronic workbook' has
been strongly attacked in some quarter=z. Some edu-
cators suggest that the computer should be reserved
for activities that cannot be. done without it. This
may have some validity in the current situation in
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which relatively few computers are available and
computer time is a scarce resour ce, Other than this
economic Justification, however, there seems little
cause to restrict computer applications in this
manner. One of the most.attractive features of the
computer is its versatility, and there appears to be
no reason a prioriwhy it should not be used both

. for these activities and-as an electronic workbook.

‘\ihe teacher' deClSlCn on whether to 1mplement one
&r both of these uses will probably depend on a host
o§ practica] factors, including the availability of
compu ter me (see the next section) and the per-
ceived impprtance of the different types of
material. ‘

The computer as workbook has also been attacked
on mich deeper philosophical grounds (drill-<and-
practice at times has been called '‘drill-and-kill').
While it.must be conceded that far too many unimagi-
native, uninsplred, and pedagogically uns hd drill-
and-practice materials have been produced, } this type
of criticism has been widely misunderstoodjby its

A“*proponents and opponents alike. On closerj examina-

“ tion, it is not directed at computers and mpu ter'-
assisted learning at all; rather, it is a rejection
of instruction itself, whatever the medium. On the
premises of this argument, many widely used text-
books and virtually all workbooks would also be
rejected along with instructional computer programs.

It is likely that . some of these reactions are
due to the 'spotlight effect' of educational appli-

.~cations c:i the computer. Many teachers who become
involved in computer-assisted materials development
soon recognize that this is a medium that reveals
the methodological assumptions of its authors with
unusual clarrty. The effect is of great potential
benefit to the profession, holding up a mirror in
which we can, more closely examine some of aur ‘
teaching and learning practices. 7

Instructional CALL activities such as ¥11 -
and-practice and tutorials tend, thereggre,
parallel closely some aspects of the conventional
curriculum. They can focus on, present, and prov.ide
practice with many of the teaching points and
objectives. .

10 ' v
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Collaborative CALL activities are much more
difficult to characterize since they are so diverse.
Generally, however, they have a much less- precise
focus. Frequently they deal with higher-level
language use and most closely resemble the com-
munication activities that are the culmination of a
learning sequence in many class or textbook
approaches. They tend to be lntegrative, involving

\number of different linguistic elements rather
than concentrating on a single aspect of language.

in general, their 'fit' with the standard curriculum .

is much looser and less easy to specify.

m By definition, facilitative activities fit into
the standard curriculum in very obvious ways wher-
ever they are appropriate. They simply function

as tools to enable regular classroom activities to -
proceed more easily and efficiently.

COMPUTER REQUIREMENTS FOR DIFFERENT TYPES OF CALL

The advent of the computer in educational
institutions has been a very uneven process so far.
Some departments already have surprisingly extensive
access to computers, while many others have none at
all. Where computers are already installed, some
institqﬁions have chosen to group them into learning
centersy sometimes as part of existing media centers
or ldnguage laboratories. Other schools have
decided to spread them out to provide one *or two
computers in every classroom. The number of com-
puters available in a giwven location for use during
class time is an important factor in considering
what types of CALL are feasible.

A second important consideration in selecting
CALL materials is the type of computer available.
Recently, microcomputers' {(also known as 'home' or
Ypersonal' computers) have begun to domikate the
scene, although large mini- and mainframe computers
are still being used for educational purposes. ' Even
within the ranks of microcomputers, however, there ™

are very significant differences. For example"the-
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cheapest microcomputer systems use very slow
cassette tape storage for their programs, whereas
more expensive microcomputer systems use much faster
diskette storage. (More information on computer
hardware and systems will be given in the next
chapter. Those readers who are unfamiliar with
basic computer hardware may wish to review that
information before continuing here.) For the moment,
it is important to realize that different computer
systems are not always equally gsuited to different
categories of CALL.

Points such as these are significant factors in
considering approaches to use with computers that
have already been installed. They are even more
important when decisions must be made about the
purchase of new CALL hardware.

Instructional CALL

How do these factors influence the. selection of
different types of computer-assisted material? With
instructional CALL, the courseware is originally
designed for use on a one~to-one basis, with each
student working at a separate computer station. It
is obvious that this demands a relatively high level
of computer availability. If all students are to be
using the computers simultaneously during regular
class time, then it is likely that most of the
available computers will need, to be grouped in
learning centers. Even with L large number of com-
puters in a school, instructional CALL materials
could not be used in thisg way if the computers were
spread thinly among the classrooms.

With a relatively small number of computers,
however, instructional CALL material an be put to
othér kinds of effective use. One method is to
assign them as 'homework' to be completed in the
learning center on the students' own time. This is
feasible even with a small learning center, provided
that it remains open for sufficient periods when
students. are free to use it. Alternatively, rather
than using computer materials as an integral part:of
the curriculum, teachers can assign'them to indivi-

12
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dual students as necessary for remedial or make-~up
work. The problem of insufficient computers for use
during the regular class period can also be solved
in at least two other ways. (1) The teacher can:
work with the rest of the class while individual
students take turns working one-on-ore at the
available computers. (2) Students can work in pairs
at the computer. The latter alternative represents
a major change in orientation, however, since many
of the advantages of instructional CALL are depen-
dent on its use by students working alone. On the
positive side, the interactions between the ‘pairs of
students often involve valuable lariguage use.

In terms of the type of computer needed,
instructional CALL materials generally require at
least diskette-based microcomputers or mini~ or
mainframe systems. Microcomputer systems using
cassette tape storage generally cannot maintain stu-
dent score and progress records or move rapidly from
program to programe.

Collaborative CALL
\

This type of computer-assisted material can-
have very diverse requirements. Some collaborative
exercises are designed for use by individual stu-
derits working one-on-one with the computer, although
often they are also quite suitable for pair or grcup
work. On the-other hand, certain collaborative
materials cannot be used by fewer than two students.
In some cases, these materials work successfully
with up to five or sfx students at each'computer.
Clearly, much collaborative courseware can be use
even in cirgpmstances in which the availability of
computers is very limited. If computer-agsisted

type of CALL is obviously the most feasible for man
institutions.
Collaborative courseware is also less demanding

in terms of computing power. Even the mogt inexpen-
sive cassette-based mi.crocomputer systems can .
generally run many types of collaborative exercises.

materials are to be used during class time, this » //
Y

-
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FPacilitative CALL

The use of facilitative programs during regular
class periods requires a relatively high level of
computer availability. The amount of computer power
needed varies widely, depending on the particular
application. With -word-processing applications in
the writing class, even cassette-based microcomputer
systems are often capable of functioning as reason- -
ably effective word processors. To provide a
gubstantial electronic dictionary for the reading ¢
class, however, neither cassette- nor diskette-based
systems would be adequate, and hard disk systems
would be required. (These items of hardware are

explained in more detail in the next chapter )
: !

-

-
THE PROMISE OF CALL -
'IN THE ESL CURRICULUM .
In the second section of’ this book, we will <

examine in detail the various possibilities for the

. different types of CALL activities as they relate to
specific skills and aspects of the curriculum. This
chapter has laid the groundwork for a closer under -~
standing of the issues_ by distinguishing among three
main typeu . of computer+assisted learning material.
Before bringing this ihtroduction to a close, let us’
make a brief overall assessment of the potential
contribution of each type of material.

Because of their close relationship with- many
aspects of the curriculum, textbooks, and classroom
practice, instructional CALL materials can be inte-
gedted extensively with our courses. Their very
familiarity may enhance their acceptability in the
minds' of many who are newcomers to computer-assisted
learning. One of the chief arguments for this type
of CALL is that it performs in a more efficient and
individualized way the same types of activity that
are implemented in the traditional classroom. These

- are Umited but very worthwhile goals. Instruc-

tional courseware can thus be expected eventually

)
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to have a broad impact on the ESL curriculum. In

the short term, it will have a more restricted
effect because of the time néeded to develop good
courseware and the relatively high level of computer
availability necessary for its use.

THhe potential impact of collaborative CALL is
i:arder *to assess. Because instructional matearials
can make such a broad contribution %o the curriculum
as a whole, it is ‘conceivable that administrators
might be persuaded to acquire the necessary com-
puters to implement instructional courseware. The
contribution of collaborative materials is much
harder to predict and define. Correspondihgly. it is
more difficult to imagine an administrator's Leing
convinced of the need to purchase computers for this
type of material. Being much less strictly tied to
specific aspects of the curriculum, many of the
collaborative materials curreptly available have a
‘supplementary' air. On the other hand, some collab-
orative courseéware can be used in situations where
few computers or only the less powerful cassette-
bagsed systems are available, so that these materials
may represent a more practical alternative for some
institutions just beginning to experiment with CALL.

Collaborativ2 materials.also have the potential
to involve students in quite new activities that
cannot be implgmggted in the traditional classroom.
In general, tpése materials are similar to instruc-
tional materfals in the time required fcr their
development. However, quite a number of existing
programs originally intended for entirely different

purposes can be used without modification as collab-_

orative courseware in ESL classes.

In terms of immediacy, however, the facilita-
tive approach in the form of word processing-has the
potential for; the greatest impact. There are
literally hundreds of different types of word. pro-
cessors available for microcomputers, sgf;hat no
devélopment time is in¥olved. The only dfawback is
the level of computer availability that is

necessary. Other facilitative CALL programs may N

take longer to make an impact due to the much
greater computing power required as well as design
and development time.

15



BENEFITS OFFERED BY
COMPUTER-ASSISTED LEARNING

The benefits that computerized materials can
bring to the learning process depend to a con-
siderable extent on the particular category of CALL
in question. However, one important advantage of
computers over many earlier types cf educational
technology is common to all CALL materials: their
interactivity. One of the very real drawbacks of the
langquage 1aboratory js that the sequence of items on
a given tape is entirely fixed. Because of its
nature as a linear medium, standard tape equipment
cannot respond in-any way %o the student's answers,
whether these are right o wrcag. 1In contrast, even
simple computerized mateyials can be highly interac-
tive in tre sensc that %he cempuﬁef program responds
differently and approprxiately to the 'best' answer,
alternative. correct answers, predicted wrong
answers, and other wrong answers. Immediate and
informative feedback can thas be provided, and stu-
dents are generally kept continuously aware of the
results of their use of language.

Instructional CALL has a wide spectrum of other ‘
beneficial features to offer to the lenrning pro- .
cess. Well-designed programs are highly student
centered., One facet of this is self-pacing: stu-
dents, are generally given complete control over the
speed of presentation of material. If they wish,
students can usually choose to work rapreatedly on
topics that are interesting or difficut for them.

The computer will provide patient, tireless practice

for as long as necessary. In this context, the . emo-

tlonally neutral tone and absence cf a peer group

audience permit students to take risks, make mis-

takes, and try again tc a much greater extent than .
they might be willing to do in the 'publlc'

classroom.

Students are also continuously active and
involwved in CALL materials, since each student is
individually answering all the questions, and the . !
program will not continué until the student takes
the necessary action at every step. This again
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contrasts with other techno1ogy,'such as . the
language labqratorj, in which the taped material
will uonbinue to roll alcng regardless of even
complete inactivity on the part of tire student, (Tt
should be understood that these remark: are not
intended as an indictment of the languaige labora-
tory. On the contrary; it has a valuible role to
play in language learning. However, it is important
to recognize the strengths and limitations of both
computer and language lab technolecgy.)

Instructional programs also have the capacity
for a high degree of individualization. Aas only one
student is assumed to bLe using the material, it can
be designed to adapt to individual strengths and
weaknesses. Students e:periencing problems may be
given messages pinpointing the difficulty, followed
by repeated opportunities to try again. To deal
with serious problems, individual students may be
brariched to more elementary tutorials and simpler
exercises before. rejo&ping the original activity..
In the meantime, abler students-may be moving
rapidly through the instructional sequence, bein '
allowed to finish exercises early whenever they
demonstrate a clear mastery of the topic. :Further,
drill material can be presented much more rapidly on
the screen than through the workbook, with attention
focused on salient pcints only. Instructional CALL
can also provide extensive class administration and
management options. Detailed records of “tudent
“usage, scores, and performance can be mai:itained for
the informatin of both teachers and students.
Diagnostic and achievement tests can be administered
by computer with automatic routing to the necessary
CALL materials for future developmental work or
remediation. Course grades and statistics can be
computed and printed out to the- teacher's specifica-
tions. !

It is important to be aware ,that the pedagog-
ical effectiveness of instructional CALL materials
has been demothrated convincingly in the areas of
mathematics and language arts as well as in other
fields (Ragosta et al., 1982). Quantitative studies’

arning gains in English as a second language
‘Mych more difficult to locate. However,
afTve studies have been reported that fit im
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with the intuitive evidence of ESL teachers who have
used instructional CALL materials with very positive
results in terms of student acceptance and satisfac-
tion., We will return to this topic in the final
section of the book.

Collaborative CALL programs as a whole do not
have many of the features of instructional CALL
materials. For example, collaboraﬁivg programs for
use by groups of students often lack much of the
potential for true individualization and self-
pacing, with the common denominator now being the
group rather than the individual. Similarly, the
administrative and management features are either
much reduced or entirely absent. In compensation,
the computer-as-collaborator offers some significant
new benefits. hief among these is the sharp change
in the role of students, who assume much greater
responsibility for their learning. Instead of acting
essentially as responders to problems set by the
computer, students now initiate much of the activity
themselves, whether with the computer, with other
students, or both. The aim is for students to
'‘work' or 'play' with the computer--it is difficult
to know which term is more appropriate--and to
acquire and use language in the process.

Collaborative materials make use of the com-
puter in a large range of roles, many of which are
new and difficult to emulate without the computer
environment. They appear to offer very worthwhile
learning experiences. Teachers who have worked with
such programs in the ESL .classroom are enthusiastic
about the types of language use that the software
can stimulate. This type of CALL is relatively new,
however, and -there appears to be no quantitative or
qualitative research published so far on its effec-

- tiveness., Unfortunately, the:gery nature of collab-

orative CALL may render it relatively difficult to

quantify its efficacy for the language learner.
Very similar comments apply to facilitative

A CALL materials .as far asqeffectiveness is concerned.

Again, reports from teachers and students using word
processing tend to be wvery positive, but no hard
evidence on this appears to be available thus far.
In the;case of writing classes, it would be rela-
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tively easy to investigate the effects of the use of
word processors on ESL students' attitudes and skill
development. It seems likely that research results/
will soon be forthcoming in this area. Investiga-
tions into the effectiveness of word processing have
already been conducted with native speakers, as will
be discussed in the chapter on writing.

O
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Chapter 2: Computer Equipment and Systems

\

In this chapter, an overview will be provided
of the basic computer hardware that -teachers are
likely to encounter. Then, in the second section,
other types of hardware that may have important
implications for language learning will be des-

Cribed. ) ¥
o

BASIC TYPES OF COMPUTER SYSTEMS FOR CALL

9

There are two fuandamental E§pes of computer
gsystems used %p computer~agsisted education at )
present: terminal 8y8tems, that are based on large
computers, and microcomputer systems, that depend
on individual microcomputers. Recently, a variant
of the microcomputer-based system has begun to grow
‘in importance: the cluster system, in which indivi-
dual microcomputers are connected to share some com-
mon equipment.- Thegse three types of 'systems will now
be discussed'in turn.

-
Terminal Systems

Until the last few years, all educational com-
puting systems were based on mini- or mainframe com-
puters. In these systems, students work at
individual terminals that are in continuous com-
munication with a single large central computer (in
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the most sophisticated operations, more than one
large computer may form the core of the system).
Virtually none of the computer operations are -per-
formed by 'he terminal, whose chief function is to
accept stu :nt input and display output. Instead,
the computational work for each terminal is carried
out in the central computer through a process known
as timesharing. All the terminals are thus depen-
dent for their operation on the central computer.
Modern terminals generally consist of a keyboard and
video display unit as a wminimum. They may also
incorpcrate touch-sensitive screens, headphones, and
other more sophisticated hardware.

Among the systems based on extremely powerful
mainframe computers, the PLATO system (Hart 1981;
Jamieson and Chapelle 1983) is one of the oldest and
best known. At the University of Illinois, for
example, {wo CYBER mainframes are used in tandem and
can run approximately 600 PLATO terminals simulta-
neously. Although mogt of the terminals are on cam~
pus, PLATO users can access the mainframe -computer
from thbusands of m}les away via microwave hookups,
telephdne lines, or the like. Thus, it is not
necessary to install a mainframe computer in order
to use PLATO; all that is required is the purchase
or le?sing of the terminals. '

y contrast, most systems based on relatively
smaller minicomputers require the installation on
campus of the minicomputer itself as well as»the
associated hardware and terminals. A wWell-Known
example is the TICCIT system (Hall 1979; Langdon
1980), in which approximately 120 terminals may use
the central computer simultaneously. Another example
that is widely known in the public schools is the
Computer, Curriculum Corporation's minicomputer
system, which offers a digital speech option for its
ESL curriculum.

Microcomputer Systems
Microcomputer~based systems have also been
termed 'stand~alone' systems, because each microcom-

puter is entirely independent, performing the func-~
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tions 'of both 'terminal' and ‘'central computer.' In
its most basic configuration, the system resembles a
terminal, having a video display and a keyboard as
its most obvious components. This resemblance often
causes some confusion between terminals and micro-
computers in the minds of computer novices. A key
difference is that the microcomputer console con-
tains a complete computer ‘'brain' incogpbrating the
microprocessor and memory units, To add to the con-
fusion, the console, keyboard, and video display are
physically separate in some microcomputer models,
whereas other models supply all three in an
integrated unit.

Each stand-alone mictocomputer system must
include the above three items plus at-least one
additional component: an input device for loading
the preprogrammed lesson materials into the com-
puter. The input device is usually a.disk drive,
which will rapidly load programs into the computer
memory from the diskettes on which they are stored.
Generally,s a number of different programs can be
recorded on one diskette. When other programs are
required, a different diskette is inserted into the
disk drive. .However, some institutions use standard
cassette recorders and cassette tape for program
storage, input, and output. This Jis a much cheaper
method, but it is far slower and somewhat léss
reliable than the diskette/disk drive combination.

There are significant differences between
terminal and microcomputer systems. Before we. begin
to compare them, however, it is important to recog-
nize that both types of systems are generally
capable of delivering most of the benefits of.
computer-assisted learning outlined in these pages.
This statement must be qualified, however, as
regards the cheaper hlcrocomputer systems. Cassette.
recorder input/output and the limited memory capa-
city of cheaper microcomputers both impose severe
restrictions, particularly on certain instructional
types of CALL courseware.

One major difference between terminal and
microcomputer systems is their expense. Althaugh
some of the large computer systems have been
available for well 6ver»a decade, they have yet to

<
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educational community. The purchase or leasing of
the terminal equipment for a moderate-sized PLATO
learning center would probably involve extensive
interdepartmental budgeting and might well stretch
the financial mears of most institutions. According
to Jamieson and Chapelle (1982), terminal purchase
prices are around $5500, with telephone connection
charges, maintenance, and software leasing charges
adding a substantial continuing amount. In most
cases, the justification of such systems would
require that the CALL materials form a significant
and integral part of the school's curriculum.

with most microcomputers, the purchase and
other costs are so much lower--between $500 and
" $1500 per complete diskette-based system, excluding
software--that a medium-sized learning center could
conceivably be set up by a single department. One
mistake that is frequently made is to assume that
the hardware repres nts the only large expense. In
the long term, mi* *ocomputer purchasers should

expect to spend 1 e on software than on hardware.
On large compute ystems, software tends to be
leased rather © irchaced. Some of these Systems
have the consider .. advantage at present of

of fering complete, ¢ cefu’ly integrated ESL curri-
cula. The ESL materials currently available for
microcomputers generally comprise much less than
_complete curricula but are more varied in scope.
Terminal systems designed specifically for edu-
cational purposes, such as those of PLATO, TICCIT,
and the Computer Curriculum Corporation, are
generally more powerful than microcomputers. Their
special-purpose terminals typically can display more
text on the screen, and the system can perform more
sophisticated analysis and judging of student
answers than is possible with most microcomputers.
They also offer convenient centralized storage: of
programs and student records. The connection to the
central computer can provide access to a large array
of student aids, sometimes including facilitative
features such as an on-line dictionary that is
available during other activities. On the other
hand, many microcomputers offer features such as
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color video, fast high-resolution graphics, and
sound é@nerators that are not found on some ter-
minals or that may only be available at substantial
extra cost. Also, more powerful mlcrocomputers are
now appearing that can rival or better the analyti-
cal power and screen display capabilities of ter-
minal systems (Tenczar 1981).

Unfortunately, while the centralization of ter-
minal systems offers‘important conveniences, it also
renders them vulnerable to temporary but cata-
strophic breakdowns. Since all the terminals are
dependent on the central computer hardware, an
equipment failure here may shut down every terminal.
Modern computer hardware is extremely reliable, so .
that this will be a rare occurrence. However, if
the computerized material forms an integral part of
the curticulum, such breakdowns will be very disrup-
tive. Ideally,:all the centralized hardware should
be installed in duplicate to form a backup system,
but this is rarely done because of the additional
expense. With microcomputer systems, 'thig problem
does not arise. Since they are completely indepen-
dent in a stand-alone. conflguration, hardware
failures' in one system have absolutely no effect on
the others. »

Weighing all these factors, most authorlties in
the field of educational computing are convinced
that microcomputers hold the key to the future. As
early as the spring of 1982, a U.S. Department of
Education survey showed that microcomputers outnum-—
bered terminals in the public schools by four to
' one,. with the ratio rapidly on the increase. Even~
earlier, a leader in the field of educational com-
puting pointed out that !

microcomputer stations offer more per-
formance at a fraction of the cost of a
terminal networked to a central time-
sharing system. (Tenczar 1981)
This statement is cerﬁainly true of the more
sophisticated microcomputers now being used for
educational purposes, such as the Regency models.
The movement toward mlcrocomputers has also. been
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acknowledged by the appearance of courseware adapted
from larger systems such as PLATO to run on Mmi ¢Co=-
computers (Wyatt 1983a).

Cluster Systems

The lack of centralization of stand-algne
mlcrocomputer systems does have its drawbacks, as
indicated above. For exampls, student record
keeping and class management are ‘not as convenient
as they could be. To illustrate a second problem,
consider a stand-alone learning center with ten
‘microcomputers and disk drives. With some types of
programs, the diskettes on which they are recorded
must remain in the disk drive while students are
using them. If all students are to use the same
program simultaneously, this would require ten
copies of the same diskette. Clearly, multiple
diskette purchases would represent a. large expense,
and diskette storage might be a considerable incon-
venience in a sizable léarning center.

The attempt to combine the benefits of terminal
and microcomputer systems has led to the development
of- the cluster concept. In one type of cluster
system, individual microcomputers remain as the
basis, but they are all connected to a single’ large
memory unit (generally a hard disk). All courseware
is stored in the central memory, and copies can be
down-lgaded into each microcomputer as needed.

While students are working at the microcomputer,

~ they have access to study aids such as an on-line
dictionary in the central memory unit. As students

complete activities, score and performance infor-

mation can be transmitted to the central unit for

convenient storage and .use by the teacher.

Microcomputers grouped in cluster configura-
tions seem certain to be the future direction (f
for computer-aided learning systems. Control Data
Corporation, for example, has clearly recognized the
advantages of microcomputers in introducing the
Control Data 110, a new PLATO learning station
designed to function both as a terminal and a mlcroK
computer. Similarly, Hazeltine Corporation has now

v,
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introduced the new MicroTICCIT system, which is
based on modified IBM Personal Computers as the
learning stations. Using the term 'star system,’
.Marty (1983) reports developmental work on another
form of microcomputér-based cluster system at the
University of Illinois.

Despite the benefits and convenience of cluster
systems, a few words of caution are appropriate
here. Some of the approaches to cluster systems
assume that the individual microcomputers will no
longer need their own disk drives. In my view this
is a mistake, since individual disk drives provide a
very ugeful form of backup system in case of break-
downs in the central memory device. For the same -
reason, it is also necessary to have a“ Least one ‘
method of making a backup copy of the entire central
memory contents. ' Cumulatively, these requirements ’
make a cluster configuration-considerably more
expensive than stand-alone systems.’

OTHER COMPUTER HARDWARE

A detailed treatment of the other types of
- hardware, or peripherals, that can be added to the
basic computer to provide extra possibilities for
students and teachers is beyond the scope of this
book. However, a brief outline of the main periph-
erals that have implications for language teaching
has been provided in the section below. This
should enable the reader to grasp their potential
for contributing to different areas of ESL. In some
cases, peripherals will be described in more detail
in later chapters as this becomes necessary to the
discussion. )

Input Devices .
In the basic microcomputer system described
above, there were two different input devices: the
keyboard and the di8K drive (or cassette recorder).

¢
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The clus:er system had an additional input device:
the haru disk drive. The difference between the two
types of disks is essentially their capacity to
stor:: the programs and data that constitute course-
ware. Memory capacity is usually measured in bytes,
where one byte is the amount of memory necessary to
store a character such as the 1etter b, the number
6, A question mark, and 80 on. The most common
- microcomputer disk drives operate in 8uch a way that
they :can store in the neighborhood of 150,000 bytes
on one diskette (this is usually abbreviated to 150
KB). :
In contrast, there are hard disk units available
for microcomputers that will store up to 20 million
bytes (abbreviated as 20 MB)., In other words, one
hard disk unit can provide the storage equivalent of
over 130 diskettes. Of course, both types of disk
units can furiction both as input devices--supplying
ready-to~use educational programs and data to e
computer--and output devices. Where output is con-
cerned, students' score and progress information can
be sent out from the computer for storage on disk or
diskette.: . ’

As the primary input device for the student,’
the keyboard can be enhanced by the provision of
dedicated function and programmable function keys.
Dedicated function keys are those that have been
_.added. to_the standard. typewriter layout.to provide
specific educational functions at the touch of a
single key. The PLATO keyboard for example, has a
number of useful keys, including a 'help' key that
students can press when necessary.

Most microcomputers are designed for general
purpose use and do not have keys with specific
educational applications. On the other hand, micro-
computers often ‘have programmable function keys such
as an 'escape' key, which can be used as a flexible
means of providing help. Certain migrocomputers
have whole banks of programmable keys, which can be
used to speed up multiple-choice answering, for.
example, by defining consecutive keys as 'aq,' '),
'c,' and the like. Add-on key 8trips or banks of
touch-sengﬁtlve 'keys' are also available, some in
larger formats for younger  learners, to make the
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input of limited types of answers quicker and By
easier. e
A further simplification of the input process,
particularly useful in some types of activities, is
direct screen input. One way to achieve this is to
use a video monitor that has a thin, transparent
touch-gsensitive panel laid over the screen. 1In
order to respond, students reed only to touch the
screen with their fingers (Marty 1981). These devi-
ces clearly have a number of worthwhile applications

- in activities such as a 'scrambled sentence' exer-

cise, where students reorder the sentence simply by
touching the words in the correct sequence. They
also provide a means of drawing directly on the
screen, which opens up other interesting applica-
tions. Touch-gsensitive screens have also been used
to eliminate the keyboard entirely; whenever 1
‘keyboard' is needed, the alphabet is simply
displayed on one half of the screen.

Similar effects can be obtained at much lower
cost through the use of a light pen. This is a
wand, connected to the computer, that the student -
uses to touch or 'draw' on the screen. Its advan-
tage (other than low cost) is ‘that it will operate
with any standard video monitor or television.

Before leaving the subject of 'drawing' on the
screen, several other peripherals should be men-
tioned. The yraphicg tablet consists of a flat

" tablet, equipped with electromagnetlc sensors and a

stylus. When the tablet is connpcted to the com-
puter, under the control of the appropriate computer
programs, drawiag on the tablet with the stylue pro-
duces the equivalent movements on the video screen,
and the graphics can then be stored on disk or
diskette for future use.

Similar although much more 11mited effects can
be obtained through a Joystick connected to the

computer. This is a short, pivoted control stick
attached to electric potentiometers that gense its

direction and movements. With the aid of appropri-
ate computer programs, it is then posgssible to 'draw’
on the gcreen or indicate answers on the screen by

using the Joystlck. The same effects can be obtained
in a clumsier way by the use of paddles attached to
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the computer. These are rotary controllers; one
moves the pointer horizontally on the screen, and
the other moveg it “vertically. Both joystick and
paddles have buttons that can be pressed to indicate
that the desired position has been. reached.

In contrast to this array of well-developed
text and graphics input devices, voice input is.
still in a state of ‘relative infancy. At the
simplest level, the student's voice can be recorded
with a computer-controlled audio cassette (or video-
tape recorder) for later review by the teacher.

At a slightly more sophisticated level, students'
spoken responses can be recorded and played back
using a random access audio unit. One such device
uses large floppy diskettes for storing the recorded
speech. s -

However, the greatest future potential for
computer-assisted learning applications clearly lies
.in providing the computerlwith the ability to ana-
lyze students' spoken input. A prerequisite for
this function is a computer-controlled digitizer,
which converts the speech sounds and characteristics
into a qrgital form similar to ithat in which all
computer information is stored. The voice input can
then be analyzed, manipulated, and stored by the
computer. Voice recognition and analysis of: this
gort are already possible in a very limited way e
For example, students ‘can*answer multiple choice
questions in the most convenient fashion simply by
saying the letter of their choice! More detail on
why this is a limited sphere of applications at
present will be given in the section on speaking
gskills. It seems clear that extendive wvoice input
will eventually become possible, but there is still
considerable progress to be made in this area before
it can be widely used in language education.

s

Output Devices

"

In describing the basic computer systems, the
most obvious output device mentioned was the wideo
display unit, whether a standard television set
(color or black and white) or a v1deo monitor
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{(color, black and white, green screen, amber screen,
etc.). In general, educational mainframe or mini-
computer systems have video units that can disrlay
relatively large amounts of text with excellent
clarity; their screens can accommodate about the
gsame amounts of text as a regular printed page.

Microcomputer video capabilities are almost
invariably much more limited, although at least one
elongated type of monitor is now available that .
approximates the printed page in shape as well as
capacity. In practice, however, most microcomputer
video units are still limited to a display capacity
that is only 25-50 percent of that of a regqular
printed page. By way of compensation, some micro-
computers have fast high-resolution color display
capabilities< ™\

One dilemma should be mentioned before leaving
this topic. Some types of courseware use black let-
ters on a white background, simulating the printed
page. This gives superior readability from a
distance and is best for large group or whole class

‘applications, but the glare is very uncomfortable

at close quarters. In single student or pair work,
white text on a black background is much preferred.
It seems wise to offer users an opportunity to
select the type of display they need, but educa-
tional programmers have generally failed to do this
so far.

Of course, the microcomputer systems described

above also included a second output device: either a -

disk drive, a hard disk drive, or both. Although
their. principai function is that of transmitting the
ready-to-use lesson programs to the computer, “they
can also operate as output devices when students'
records and scores are transferred from the computer
for storage on diskette or hard disk. Several types
of peripherals have these dual input/output func-

tions. Both text and graphics output can be stored
on disk drives as well as displayed on the video

screen.

One extra feature that is usually added to at
least one computer system in a classroom or learning
center is a printer. This is useful to the teacher
for obtaining a paper copy of student records or
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listings of computer programs. If students are
using word processing extensively, more than one
printer will probably be necessary. Cerfain types
of courseware also offer the o tion ofprinting out
assiqrents for each student, on the basis of per-
formance-during the, current session at the
keyboard. e}

In terms of audfo production, most microcomputer
systems have a sound generator--essentially
a synthesizer—-that can produce simple musical and
coupd effects. A8 far as speech output is con-
cernecd, the simplest method of combining it with
computer~zssisted learning is to use a standard
ciggette and cassette recorder under computer :
control. A step up in sophistication is gained by
using a random access audio playback device. In.
thelr sivplest form, these devices offer direqé
access t» any part of a prerecorded dio program,
permittirg the kind of instant ‘brangging that is
such an advantage in CALL materials., .

Much more powerful applications are potentially
feasible through artificial speech, At one lgvel, ~
this can be achieved through the playback of pre-
viously recerded--or more accurately, digitized--
speech., Digitizers are capable of producing very
high quality, natural-sounding speech. The type of
artificial speech with-the greatest potential is
true 8peech synthesis, rough the use of a
compqteraconrrolled synthe izer, speech output can
be generiated from prestored phonemes and allophones,
with appropriate suprasegmentals added At the word,
phrase, and sentence levels. Synthesized speech of

a myality suitable for producing model utterancks in

.3 target language is currently not an affordable,
' practacal reality. However, synthesized speech of
suf iciently high quality for giving directions in
the student's native language is already being used
in uome-projects (Van Campen .et al. 1981).

Movie quality video combined with audio output
can be achieved at the simplest level with a
computer-controlled videotape player. However, a
much more powerful device for these applications is
the " videodisc player under computer control. Some
units use a separate screen for the videodisc
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material, while others permit the combination or
computer text and graphics with videodisc still
frames or moving sequences on a single video screeii.
Its enormous still frame capacity, together with
freeze-frame, slow and reverse.motion, dual indepen-
dent audio tracks, and direct frame access capabili-
ties, provide the videodisc 'with impressive poten-

" tial in language-learning applications. In addition
to computer-assisted learning, the stand-alone !
videodisc player with wide screen television holds
considerable promise for standard class  teaching.
Fully integrated with traditional courses, video-
discs could provide very attractive alternatives to
the usual textbook-based methods of presenting and
practicing language and stimulating student language
use in the classroom.

T
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Chapter 3:  Introducing CALL at Your Inst{tution

The three key elements in the introduction of
computer-assisted learning in an educational insti-
tution are training, software, and hardware.
Ideally, that is the proper order in which they
should be approached once the decision hag been made
to become seriously involved in CALL. Sometimes the
last of these--the selection of hardware--is already
a fait accompli. In some cases, the ESL department
is being given access to computers that have already
been selected and purchased by other departments.
This is unfortunate, because the basic requirements
for language-oriented computer systems are signifi-
cantly different from those of science, mathematics,
or data processing. If possible, it is strongly
recommended that decisions concerning hardware be
postponed until after teachers have been formally
trained in CALL and careful consideration has been
given to the software épestions"deséribed below.

Pan

-

TEACHER TRAINING o

This is the single most neglected element in
the area of computer-assisted learning. An ESL
department wishing to begin using CALL will need at
least one key staff member with a considerable
knowledge of the field. A surprising amount of /
self-study can be accomplished, provided the person
has extensive access to a microcomputer or terminal
and considerable enthusiasm. Knowledge 'gained in
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this way will then need to be expanded and rein-
forced through formal training. Experience suggests
that a course of study in computer-assisted learning
aquivalant to four to eight credit hours, or five to
ten days of intensive training, will be adequate,
provided that it is preceded by a considerable
amount of self-study. Without this preliminary
self-gtudy, the recommended course lengths would
need to be approximately doubled.

At this juncture, the most common error is to
assume that the necessary instruction will be gained
in a 'computer literacy' or 'introduction to com-
puter programming' course. WNothing could be further
from the truth; frequently, an entire semester
course of this nature-supplies virtually no infor-
mation of any¥ utility for computer-assisted educa-
tion. Instructors in these courses are almost
invariably frqom gomputer science or mathematical
backgrounds, have ro awareness of the requirements
of computer-assisted learning, and spend the time
with concepts and programming commands of little or
no value to educators. Instead, key staff members
should be careful to select a course that specifi-
cally focuses on educational computing for the huma-
nities. The ideal, of course, is a program limited
épecifically to computer applications in-language
learning. Fortunately an increasing number of
schools and colleges are beginning to offer such
courses on a semester or intensive basis.

With this level of training accomplished, the
key staff member is now.in a position to approach
the next question} that of software. However, the
training process has an equally important component
that should not be overlooked when decisions on
software and hardware are in the forefront: the
training of other teaching staff who may use CALL in
their work. Failure to provide the necessary oppor-
tunities to all the teaching gtaff is an invitation
to disaster. Frequently, teadhqys will feel
threatened by a medium they do not understand. Many
will not be enthusiastic aboiat techniques that are
all too often perceived as a step toward replacing
them, as evidenced by a comment overheard at a
recent conference:

1
1

36

37

—

e



This 'Ls like allowing French aristocratg
to watch the congtruction of an elaborate
guillotine while telling them it will be
ugsed to sharpen pencils!

Questions about teacher replabement and other
perceptions of the 'threat' of CALL must be faced
directly and defused as part of the training .
proceys, :

1t is easy to be lulled into a false sense of
confidence by ready-to-use Boftware accompanied by
claims that 'no computer knowledge is required' by
its users. This may be true as long as nothing
unexpected ever happens. Unfortunately, experience
amply demonstrates that the wnexpected is always
likely to occur. Teachers need enough training to
gain a basic understanding of what is happening when
they are using CALL materials, a familiarity with
CALL techniques, and the confidence that they can
recognize and respond to the common problems they

will encoanter. . Armed with this type of knowledge,

teachers are in a position to control the new tech-
nology; without it, the tecHnology vill intimidate
and control them. AS an absolute minimum, two to
three days of intensive training or the equivalent
of twg to three credit hcours of classes:are recom-
mended for all staff members who are to use computer -
asgsisted materials. The bulk of thig training will
generally need to be postponed until the computer
equipment arrives so that the proper hands-on exper-
ience cgn be provided. By this time, the key staff
member(s) may well be able to conduct the necessary
training. -

SOFTWARE DECISIONS

During their training and self-study, the key
staff members will probably have been &xposed to a
wide variety of ESL software. They will also have
received advice qﬁ‘how to evaiuate software them-
selves and how to locate reviews by others.
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software avaluation is a skill that is learned
through extensive practice and experience. It hay
received a great deal of attention recently, with
numerous checklists having been suggested to aid in
the process. This material will not be duplicated
here, but the references and appendix provide sour-
ces of information (for example, see Coburn et al.
1982).

Now ia the point at which the key staff members
must bring their eﬁpevtise to bear on the commer-
cially available courseware. Will it supply.all the
currently desired CALL curricular requirements? If
so, the selection of hardware may well be automati-
cally settled because of the problem of transpor-
ability. There is an ever-increasing choice of com-
puters available today, but unfortunately diskettes
that are recorded on one model of computer will
generally not operate properly with any other model
or brand of computer. Even within a single company
that offers several models, there is frequently no
compatibility between them except where a.new model
is actually an updated version of an older one.

There are several basic problems here; two of
them are diskette format differences and computer
language differences. Up until now, cQurseware has
frequently been produced for use on one specific
computer only. Few packages have been reprogrammed
in multiple versions so that they can be used on a
variety of computers. Therefore, the selection of
any extensive courseware package is likely to prede-
termine the modeli of computer that must be acquired.
Conversely, if the hardware has already been obtained,
and a desirable courseware package is found that
runs on a different computer, there is generally
little prodpect of persuading the publisher to make
it available for another computer. This is why it
can be such a serious mistake to purchase hardware
before the appropriate training of key staff members
and investigation of software have been completed.

On the other hand, ‘it is quite possibI® that
after reviewing the available courseware, a depart-’
ment might conclude that sufficient material of the
kind ‘desired was not available for any computer. At
this point, departments wishing to proceed with CALL
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ware development houne or designing and programming
their own courgeware. The first alternative would be
oxtremely costly but would leave open a wide range
of hardware optiona; with outside programming exper-

tise, many of the available computers might be
Eeasible cholices.

The second route--that of developing courseware
within the department--leads to a further decision
among three major approaches to courdeware
production: using a general purpose programming
Languaye, an educational programming language, or an
educational authoring syétem. The development of
courseware using a general purpose programming
language offers the maximum in flexibility and
control. Virtually all the decisions about program
content, approach, and-style are entirely at the
programmer's discretion. Also, the widest possible
selection of computer hardware is available, since
general purpose languages like BASIC can be found on
almost all computers. Working with ganeral purpose
languages is the most demanding route to courseware
development. The training of programmers to the
necessary level is measured in months, or perhaps
years, and even then the actual process of program-
ming takes the longest of the three approaches.

,The second possible route to in-house course-
ware development involves the use of an educational
programming language such as PILOT or EnBASIC. Such
languages are specifically designed for educational
applications and include powerful built-in features
and commands that can greatly facilitate courseware '
development.

' The similarities end here, however; there are
wide differences in the capabilities and complexity
of the various educational programming languages.
Even a novice, for example, can dquickly learn how to .
use the answer-judging routines that are immediately
available with PILOT, because PILOT was deliberately
developed as a simplified programming language. This
reduces both the preliminary training period and the
time taken to program courseware. The disadvantage
is a relative loss of control over some features of
style and approach in the resulting courseware.
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Wwith PILOT, for example, the programming language
itself is heavily oriented toward tutorial and drill-
and-practice types of activity. PILOT is now avail-
able on a growing range of microcomputers, although
there has been a tendency to introduce a number of
new ~commands in each microcomputer version--a ten=
dency that runs counter to the original intent.

EnBASIC is the first in what will undoubtedly .
be exciting new developments in educational
programming languages for microcomputers. It is
vastly more powerful and flexible than PILOT but is
correspondingly more difficult to learn and use. At
present it also suffers from the disadvantage of
being available on only one microcomputer.

The third possibility for in-house dg¢velopment
--using educational authoring systems--is even more
regstrictive. With an educational authoring system,
much of the st:ucture'of the program is already pro-
vided. Essentially the courseware developer 'is now '
working with a template, slottiiig the language
activities into such existing formats as multiple-~

" choice or true/false exercises (Holmes 1983). All
such systems are necessarily restrictive, but some
are relatively flexible, while others work with very
rigid templates. On the positive side, such systems
do not require the courseware developer to do any
programming at all. Quite polished-looking programs
can be produced by a noniprogrammer with just a few
hours' experience on the 8ystem, and the speed of
production of CALL materials is truly impressive.

A decision to use a specific authoring system
greatly limits the choice of hardware. Many systems
are available on only one or two computer models.
This is another instance of the importance of
reaching software decisions before venturing into
the arena of hardware.

SELECTING HARDWARE
Only after the necessary tfaining is accom-
plished and software choices have been made can
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a decision be reached on the most appropriate com-
puter systems and peripherals for purchase. As
explained above, the decisions on software may
already have narrowed the hardware possibilities to
a few models or even a single system. If a choice -
is still available, the decision is likely to
involve complex factors that are beyond the scope of
,this discussion. However, two important features
that are of crucial: importance to language learning
will be outlined.

The first feature is relevant when the inten-
tion is to develop some in-house software in the
computer's built-lﬁ language, generally a variant of
BASIC. There are at least as many varieties of
BASIC as there are computers, and different versions
may® have widely different capabilities. From the
langquage-learning viewpoint, one of the most impor-
tant is the ability to handle words, phrases, and
sentences; in computer terminology, these are
yreferred to as 'strings.' Thus, it is important
that the computar language should handle strings
Well. These abilities are of little importance in
science and mathematics applications, so that if
computer selection is left up to these departments,
the hardware may be poorly adapted for language
courseware development. For these and other
reasons, it is important for language departments to
be closely involved in the purchase &f the computers
that they will be using.

The second consideration has already been ‘\\\
referred to in an earlier section: the choice be-
tween diskette-based and cassette-based microcom-
puter systems., Diskette storage is far more
powerful and imposes no restrictions, so that the
whole range of possible types of CALL is available.
With cassette storage there is still considerable

. potential, but some types of instructional activity
" may be much reduced in effectiveness and others may ' -
not be feasible at all.
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Chapter 4: Reading and Vocabulary

Uging the framework provided by the first part
of this book, we will now focus on specific language
activities that are possible in CALL. First,
however, a word is in order regarding the status of N
ready-to-use software. At present, the quantity and
quality of commercially available courseware arg far
from ideal.’ Relatively little of the potential of
CALL has been realized in published materials, but
some large course projects are now nearing comple-
tion. Other software, in a less polished form, is
available through individuals or professional organ=-
izations. Some of these materials are ready to be
used directly by students, whereas others represent
interesting ideas that are not really dgveloped‘to
the level of practical classroom implementation. ‘

Since the objective of this book is to examine
the practical potential of computer-assisted
learning in ESL courses, it would serve no purpose
to limit the discussion to existing software. The
- reader should bear in mind that some of the
materials in the following sections are already _
available commercially, some are in a prototype or
unpolished form, and many of them have yet to be
developed. For those who are primarily interested
in ready-to-use materials, an appendix of software

publishers and other sources has been included. Up- .
to-the~-minute information ¢an best be obtained by

writing to these sources or by consulting the stan-
dard guides that ate now available (Hertz 1983a;
Sauve and Schnuer 1983; Wyatt 1984). For- those
readers whose interests lie in developing their own
materials, it is hoped that the following chapters
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will serve as - modest source of inspiration.

In dealing with the language areas and aspects
in depth, we have distinguished between CALL
activities related to standard, familiar. classroom
practices and some newer, more innovative computer-
assisted possibilities. It will be helpful for
readers to consider for themselves how the indivi-
dual activities fall into the three main categories
we have already discussed: instructional, collabora-
tive, and facilitative CALL. We will be commenting
further on these categories where appropriate.

Often the more familiar computer-assisted activities:

* are instructional in nature, whereas the innovative
ones are collaborative, but this is not always the
case. ) g

POTENTIAL AND LIMITATIONS

Reading/vocabualary is one of the areas of the

curriculum where computer-assisted learning.holds

N the greatest promise (Wyatt 1983b). By its very
) nature, reading is a highly individual and idio-

v syncratic process. Even .in a.class where the pro-
ficiency levels of the students are gquite similar,
reading speeds and comprehension abilities tend to
vary quite widely. With many class activities, it

| . 18 pecessary for the teacher to choose an average
\ speed of presentation. Expeftq;::f teachers realize
\ ‘ that .this compromise is particu y unsatisfactory
) for the reading class. Whatever average speed is
selected, it will be too slow for the abler 2
students--not challenging and developing their
skills as it should--and frustratingly rapid for the
less able students. The. reading class almost
, demands a more individualized, student-centered
- approach. '

This need was the motivating force behind the
develépment of 'reading laboratory' materials such
as those of Science Research Associates (Parker
1963). However, a much higher level of individuali-
zation, together with all  the other advantages of
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CALL, can be achieved through the useg of a com-
puterized presentation. In this way/ a wide range
of traditional and innovative activities can be pro-
vided in the area of reading skills. )A selection of
some of the possibilities is aescribe¥ ifi detail in
the following'sectiog. ' {/

_Before outlining these activicie ; however, some
important limitations of most cur t computer
systems must be emphasized. One/of /the most irksome
problems is the limited amount xt that can be
displayed on the video screen at any one time.
Without the use of special progrcmmrug techniques,
one of the most popular microcomputers in our
schools will display only 24 lines of 40 characters,
as compared to a typical typed page of 56 lineg with
80 characters per line. Some of the newer
microcomputers--and specially programmed older
models-~-can display 80 chatracters on a line.

"However, the degirability of this is debatable,

since the legibility of the text is much reduced.

It may well be better to work within the confines of
a 40-character screen, which, despite its other
limitations, does have excellent readability. This
problem can largely be overcome by providing any
reading material of. more than a page in length in

' traditional book or loose-leaf form, reserving the

video screen for what it does best: presenting ./
information or activities to the student in a dyna-
mic, responsive manner.

A second limitation that some teachers may feel
is important is the absence of a spoken presentation
of the reading materials, particularly at the begin-
ning ‘level. In many respects, this only appears o
be a problem because teachers nay consider the
computer-based activities as’ constituting the entire
lesson. There is no rea=zon that the lesson could
not begin with the teacher' s reading the material
aloud before moving on to the cowmputer-based phase.
If individualized access to a spoken version is
desired, the simplest method is to supply an audio
cassette and cassette recorder under the student's
manual control. Alternative: Y. _the cassette . -
recorder could be .ontrolled directly by the com-
puter through- the éddition of a simple an< inexpen-
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sive interface.' If more power and sophistication
are desired, a random access audio device can be
utilized as described later in the sections. on
listening and speaking. '

A third limitation is to be found in the
computer's inability to handle relatively open-ended
or higher-level interaction with students. Even
with less ambitious CALL materials, unplanned or
unprogrammed responses will arise from time to time
while students are working at the computer, bringing
the teacher into play as a resource person and advi-
sor. At the more communicative level, the 'problem'
of the computer's limitations is resolved when the
CALL Activities are seen as only one component of a
lesson’ to be followed by higher-level activities
such as’ summary, discussion, and debate in a tradi-

.tiohal manner.

CALL AND STANDARD READING ACTIVITIES'

ThHe main focus of mény-modern reading courses in
ESL is the development of a body of reading abili-
ties, skills, and techniques that have been
increasingly well defined in recent years. Courses

such as Header's Choice (Baudoin et al. 1977),

Reading and Thinking in English (Moore 1980) and
Skillful Reading (Sonka 1981) have been based on,
syllabuses that include practical reading strategies
such as skimming and ‘context guessing; general
discourse feature such as anaphoric reference and
paragraph main ideay and 8pecific language features,
such as the notio of cause and effect, or func- '
tions }like classi ication and definition. Other
aspectg of readin§g that have’ received attention
include reading improvement and readiness techniques
and vocabulary expansion. This section will present
some examples of the ways in which computerized

materials can contribute to such .curricula.
. \S
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Practical Reading Strateqgies ™

One of the skills needed for reading success-
fully in a second language is ,the ability to deal.
with new or unfamiliar expressions. 1In many cases,
students should be capable of déducing the meaning
from contextual or morpholqgisg;/&lues. On the qther
hand, thege will be cases in’y ich the clues are
insufficient and the word meaning is crucial to
understanding, so that students: must use a dictio -
ary.

In many reading courses, the :skills of using
contextual and morphological clues to deduce word
meaning are introduced and practiced at an early
point. For example, the presence of an antonymous
phrase in the same sentence or the -ér suff&x to
indicate -agentive meaning'may help to elucidate an
unfamiliar expression. :

This practice can/be 'individualized through
CALL along the following lines. The computer

'displays a sentence or paragraph containing an

expression that the student will probably- not

rrecognize. The student is -asked to try to deduce

the meaning of the expression. First, however, the
student must indicate whether any of the standard
clues to meaning are to be found in the sentence.
The computer will thus guide students toward the
correct approach to adopt in handling this type of
difficulty. Through a multiple-choice format, the
student is then asked to deduce the meaning of the
unfamiliar expression. The computer will have a
large bank of items, classified by the type of clue
that students should be able to recognize and use.
As the exercise progresses, the computer will auto-

" matically focus the practice on the types of clues

with which the student has the most difficulty.
' This.entire introductory series of exercises

could be presented in game format, with the students
gaining points or losing them, depending on the
accuracy of their work. With the potential for

_attention to individual problems together with the

motivating power of the game element, the computer

9
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presentation would represent a considerable advance
over a traditional classroom presentation and &
constitute a valuable instructional type of
activity.

However, one of the main difficulties with
these word-handling skills ‘is achieving effective
transfer from the initial presentations to everyday
student use. The computer can provide a powerful
solution to this problem, and we will return to this
point in a moment. First, let us deal with the
related question of dictiénary use, . RN

A serious problem for\ readers in a second
language is excessive use ‘of the dictionary. Any
dictionary use tends to slow down readers consid-
erably, distracting them from the main task at
hand, and the problem is exacerbated by over-
frequent uses At the simplest level, the computer
. can relieve this problem by acting as a rapid

reference tool--a facilitative function that has
considerable promise. However, with very little
extra programming, the computer can also provide
day-to-day assistance in transferring the strategies
of using context and morphology clues to the
=students' active repertoire. - .

This type of interactive.dictionary works as
follows. The student, reading a passage on ‘the video
screen or in a textbook, encounters an unfamiliar |
word. To obtain dictionary help, the word is typed
into the computer. Instead of giving direct assis-
tance, the computer sets the student a multiple ‘
choice of several possible meanings and invites the
student to usetcontext and morphology clues, if
present, to deduce the word meaning. . Each time stu-
dents resort to the computerized dictionary they are

. agked to develop their skills in handling new
expressions. The whole process can take less ‘time
than. iicat;ng the word in a standard dictionary.

. Other reading ‘strategies such as reading
according to purpose lend themselves to instruc=-
tional CALL activities. For example, skimming a
reading passage to get‘a grasp of general meaning or
scanning rapidly through it for one or two specific
items of information are both techniques that.can be
practiced in an individualized manner with CALL. As

-
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explained previously, the relatively long passages
that would be required for this type of exercise
would probably best be provided in booklet form,
with only the interactive questions and answers
being displayed on the computer screen. Shorter
introductory items could probably be presented
entirely on the video display.

One reading strategy that appears to be an
important component of fluent reading is prediction:
the continuous formation of hypotheses about what is
coming next, based upon the material already encoun-
tered. Activities to encourage and practice this
have been attempted in textbook form, but the com-
puter is clearly a much more suitable medium for
this. In one format, students read- a certain number
of sentences and are then given a choice of several

‘possible examples of a 'next sentence.' If correct,

they continue the exercise in similar steps. If
their choice was not the best answer, however, the
computer can draw attention to the features of the
preceding sentences that mitigate against ‘that
choice. Hints designed to stimulate students'
thinking and promote the predictive approach can be
presented, followed by a return to multiple choice
of the remaining possibilities.

One, of the strengths of screen-based exercises
can be seen here in.the ability to continue pre-

‘senting the same multiple choice item to students.

Because® their answer is corrected without revealing
the right solution, this constitutes a highly eco-
nomical use of material. 1In the same way, quite
extensive hints and suggestions can be provided for
the slower students_ without impeding the progress of
the abler ones. \

General Discourse Features

Many modern reading courses cover.a wide range
of discourse features such as anaphoric reference,
logical connectives, and paragraph structure and
main idea. in a very general way. (Some of these

_features may_be. covered in a much _more specific,. . .

detailed manner, as outlined in the next section.)
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For example, students' attention iz usually drawn tc
the range of logical connective. like therefore, on
the other hand, and howe¢ver. Tother than presenting
them in a systematic, segwer:ed manner, reading
courses that operate at '.ue ;eneral discourse level
are usually limited t~ ﬁmi,*'wg oat the importance
of the function of th_3:- conncctives and offering
practice with a small number of examples.

- In working vith this type of general discourse
feature, traditisnal textbooks suffer from two
significant disadvantages. First, when new features
are introduced gnd practiced, there tends to be far
too little pra#tice material for dny but the most
able students. In terms of the economics of
publishing, this is understandable; each practice
item involves a stretch of discourse rather than a
short phrase or sentence, so that a single exercise
occupies a much larger space than usual. The second
problem with a traditional textbook presentation is
the familiar one of encouraging transfer of skills
from the context of exercises to the student's
averyday repertoire. Frequently the general
dis -+ -a featurec receives no further gystemakic
atte: .: .cice tliey have been initially introduced
and praoticed.

The computer can assist in solving both these
problems. In place of the traditional textbook, the

\\\\\Sgéputer-aided courgse could provide a booklet with a

variety of reading passages to accompany the pro-
grammed exercises. One major advantage of the
separation of reading materials from exercises is
that the reading materials in the. boovklet can be
‘used and re-used for a variety of different activi-
ties. Rather than being tied to any particular
exercise, the reading passages function as multipur-
pose materials. Shorter exetcises can be based
entirely on the video screen, while exercises
requiring longer discourse passages will direct the
student to the appropriate page and paragraphs in
the booklet.

A second major benefit of the computer-assisted
approach lies in the computer's ability to store

—information. from-one-lesson-to -the next-on-the-— - -

student's progress in different skills. This pro-
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vides a significant advantage in helping students

integrate the skills into their regular reading.

Instructional CALL materials of this nature can make

an individualized, automatic selection from a range

of exercises at the start of the next lesson, giving

students further practice on their areas of weak- .

ness. Spec_fic general discourse features can

thus be recycled until students begin to demonstrate

that they recognize and understand them, at which )

point the computer will shift the focus of activi- .

ties in subsequent lessons to new features. / ‘
Operatinglin this manner, CALI materials can o

focus on a large number of general discourse

features. For instance, the familiar pronoun

reference type of exercise can be presented

entirely on the video screen as follows:

Research studies have shown that the

beneficial effects of pesticides can ;,
be offset by their environmental danger. \\ )
Government laboratories are currently f
investigating insecticides such as i

4
<

!
dieldrin and DDT. .

their refers to

a., research studies
b. beneficial effects
c. pesticides

With the screen-based version of the exercise, the
meaning relationship between their and pesticides

~can be shown dynamically through animation or

graphics. When the CALL activities are accompanied
by a booklet th further reading materials, far
more practice itexs than usually possible in a text-
book could be provided for students having trouble
with this type of anaphoric reference.

i A particular problem for ESL students in expos-—
itorx reading is understanding when different

expressions are used as 8ynonyms. Two sample’
questions to focus student attention on this area,_
agaln based on the above passage, are: '
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a. Which expression is used as a synonym for
pesticides?

b. Which two words are also related in meaning
to pesticides?

CaLL materials of this kind could begin with both
context and questions presented on the screen.
However, they could then move on to longer passages
in an accompanying booklet to help achieve the
transfer of this reading skill to-'realistic con-
texts., Other familiar exercises on general dis-
course features such as paragraph main idea,
paragraph structure, and general communicative func-
tion of sentences and paragraphs can also be
enhanced through computerization. , .

Specific Language Features R

Some recent regding courses are based on a much
more detailed and systematic syllabus of specific
" language notions and functions. In the case of
notions such as cause and effect, these courses pre-
sent associated vocabulary (result, prevent), connec-
tives (consequently), and syntax. With functions
such as definition, process description, or ‘classi-.
fication, similar features are addressed,.with addi-—
tional attention to the'structure of paragraphs and
passages that present the functions.

All these aspects of notions and functions can
" be introduced and practiced in instructional CALL
programs. With one of the above functions, for
exanple, the computer may first Present and explain
the function. Using sc¥een- or booklet-based
materials, the associated vocabulary, connectives,
and syntax are directly practiced. Finally, the
function may be demonstrated.at the discourse level
with attention to its role in paragraph or passage
structure,

. Let us consider a model exercise in which stu-

dents are being asked to recognize and understand
the important\function of classification in dif-
ferent paragraphs. For. each.paragraph, the sgtudents
are given an information transfer task in which they
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demonstrate- their understanding by completing a
diagram showing the different categories of the
classification. In a typical textbook, there might
be four paragraphs and diagrams in the exercise.
The limitations of the traditional textbook are
again apparent in such a case., Some students "1l
be able to transfer the concept of classification
from their native language reading skills and will
require no more than one or two paragraphs to con-
firm that transfer, after which further work would
be superflgous. Other students may be unfamiliar
with classifications and will require more than this
handful of sample paragraphs and the time to work
with them to grasp the concepts properly.

The computer obviously has the potential to indi-
vidualize this process so as to provide the correct
pace and amount of practice for students with quite
different abilities. where a large number of prac-
tice items are necessary, the computer can be pro-
grammed to select paragraphs of classification from
the whole of the accompanying booklet. If a student
clearly needs more work by the end of the first,
class, information can be recorded so that further
classification exercises will automatically be in-
cluded in the next session for this particular stu-
dent. -

Another important point should be made
regarding the usefulness of CALL in exercises such
as the above. When the student is transferring ’
information in the text onto a classification
diagram; a wrong decision toward the top of the
diagram--early in the l25.cal train--can make it
impogsible and a waste of time to attempt to com-
plete the rest. Immediate feedback.in the com-
puterized form of the exercise, with rejection of
wrong answers or confirmation of correct ones, would
prevent the student from building more wrong deci-

sions on top of the original mistake. -
/.
;

Reading Imﬁfovement

Many/second language students have a tendency
to read ,very slewly, approaching text as a word-by-
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word deciphering task in which it is crucial to
establish the meaning of each lexeme before moving
on to the next. Such an approach inhibits the devel-
opment of reading comprehension and has led to a
variety of materials designed to improve students'
reading techniques and speed.

At the simplest level, the basic methodology
has been to provide regular practice in reading
short, easy passages under teacher timing and super-
vision. Fry's Reading Faster (1963) and the SRA
'speed builder' reading laboratory component (rparker
1963) are typical examples.

At a more sophisticated level, texts such as
Reading Improvement Exercises for Students of BSL
(Harris 1966) also aim at specific techniques for .
improvement: reading in meaningful word groups,
expanding the size of those word groups, and
grasping them with a single eye fixation. However,
the print medium is dramatically limited in this
regard, since on a printed page»fhclc i wirtually
no way to control what the student sees and d~.es.
This has led to the development of educaticonal tech-
_nology such as the tachistoscope, caiihle of pro-
jecting words and phrases rapidl, on a gmall fil=
screen in front of the student. Au best this is a
clumsy, expensive, and relatively minor advance cver
print. f
' For all these speed reading approaches, the
computer provides an ideal instructional medium. ‘- In
the simpler approach, the reading selections can be
provided in booklet form. The gtudent touches the
keyboard when beginning and when finishing the first
passage so that the computer will automatically time
the reading. A ‘clock face' display on the screen
allows the student to check on the time at any point
while reading. Comprehension questions are presented
interactively on the video screen. The answers are
scored immediately, enabling the computer to direct
the student to a reading passage that will provide
just the right amount of challenge for the next
exercise. Information is stored at the end of the,
lesson for future practice sessions.

In terms of the more sophisticated approach to
improving specific reading techniques, the video
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screen provides a much more effective, controllable,
and flexible medium than either print or tachisto-
scope. For example, meaningful word groups can be
highlighted in turn in a sentence on the screen, or °
the meaningful groups can be presented in sequence
vertically underneath each other as in the

following:

L

For example,

meaningful word groups
can be highlighted in turn
in a sentence
on the screen
or
the meaningful groups
can be presented
in sequence
vertically underneath each other.

Anong the many advantages over the print medium are
the dynamic potential of the wvideo screen and the
ability of the computer to adapt the speed of pre-
sentation and length of the meaningful groups to
challenge each student's individual abilities.

in connection with this discussion of screen
presentation of text, it is interesting to note two
futuristic possibilities that may have implications
for language education. One is the well-known pre-
diction that the print medium will gradually be
replaced for most purposes’ by improved video
screens, so that printing will only be done 'on
demand' for individual customers who have previewed
material on the screen and would like to have their
own print copy. This change will be driven in part

‘by economics--the inexorable upward trend in the
' cost of books.

The second possibility is a permanent change in
the standard format for displaying text if the video
screen becomes the predominant medium for reading.
Many of the accepted standards regarding the
appearance of the printed page, such as the spare
use of color and graphics and the large number of
words in each print line, were a product of economic
considerations. When computer storage becomes the
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general rule, the reasons for many of these stan-
dards will no longer apply. In particular, senten-
ces could be printed in meaningful word groups and a
vertical format without requiring significant extra
expense or storage space (Geoffrion and Geoffrion
1983),

Vocabulary Expansion

Work with vocabulary is generally an inextri-
cable component of reading courses and textbooks.
Morphology is often taught systematically, and this
is one area in which in-tructional CALL materials
can make a contribution. Affixation and its asso-
ciated spelling changes can be effectively intro-
duced through the dynamic capabilities of the video
screen. The meaning clues provided by affixes can
then be targeted for practice, as described in the
'Strategies' section of this chapter, until they are
transferred to the student's active repertoire.

Computer-assisted techniques can also provide a
simple and effective means of checking at the end of
each reading unit that the apprupriate new items
have entered students' active and recognition vocab-
ularies. Through computerized post-tests, students
can be given additional on-the-spot practice with
expressions they find difficult. These problem
items can then be automatically recycled by the com-.
puter for attention by individual students in the
next reading unit.

Generalized vocabulary expansion materials can
also be useful in learning idiomatic expressions or
with students who have relatively poor vocabularies.
It appears that CALL techniques for vocabulary
improvement result in more rapid learning with
higher and longer-term retention. This may be due
in part to the enjoyable types of activity that are
possible on the screen, including game formats. One
unfortunate feature of some existing vocabulary
games should be avoided: the tendency to present
items without a proper context. An attractive
feature of some of the vocabulary game programs now
available is the provision for teacher input, so
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that teachers can supplement or entirely replace the
original vocabulary contents with their own mater-
jals. Before leaving the subject of games, it
should be noted that it is easy to misunderstand
their nature. Many educational games are purely
instructional; essentially, they are an attractively
presented form of drill-and-practice.,

NEW POSSIBILITIES IN THE READING CLASS

In the previous section we looked at some of
the ways in which the computer could enhance rela-
tively familiar class activities. It will be noted
that most of the CALL applications outlined so far
have been instructional. Now we turn to some of the
roles the computer can play that are move striking
Jepartures from current classroom practice.

One of the most popular types of commercial
gsof“ware among personal computer users is the fan=-
tasy adventure. In one of the best-known variants,
thé users play the role of heroic explorer of an
underground empire. Using simple commands, the
users tell the computer what to do next: 'go north, '
‘enter room,' 'attack thief,'-and the like. The
computer gives detailed descripticns of :their
current location and surroundings, state of health,
accumulated wealth, and other pertinent facts. All
the information that the user needs to read,
understand, and act on to survive is provided in
discourse form on the screen. The object of the
adventure is to explore the empire, amass iL.easure,
and stay alive by fighting or fleeing from various
unsavory characters. Well-programmed fantasy adven-
tures are often highly addictive to users of all
ages.

It can readily be seen that the user of a text-
based adventure is doing many of the things we would
like our students to practice in reading classes.

We will refer to this type of activity, when used in
an educational setting, as adventure reading, It is
collaborative in nature, creating an gyvironment in
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which the student takes the role of initiator. ESL
students find” that the materials written for native
speakers are highly motivating despite linguistic
obstacles such as the sometimes difficult and irrel-
evant vocabulary of a 'dungeons and dragons'

nature. The use of programs such as Infocom's

Z0ork can be recommended with students even at low
intermediate proficiency, because the self-pacing
element of computer use allows them time to work at
a comfortable speed. How much more effective adven-
ture reading materials would be with more relevant
vocabulary and careful attention to developing the

whole range of reading sk:b%:fs!

Two cautionary notes should be made with regard
to the adventure reading programs that are currently
available. One problem is that many of them are
graphics-based and provide little or no text for the
student to read. A second caveat is that they i
accept only 'pidgin ‘English' commands from the stu-
dent ('enter room') and will reject commands that
include articles ('enter the room'). This is a
relatively minor concern in a reading class, but it
unfortunately prevents the use of the currenc fan-
tasy adventures in other aspects of tha curriculum.,

A second innovative use of CALL g %o involve
the student in creative iwading experiencwa, The
computer might begin by providing ~he studenc with a
menu of several different 'stoiry’ titles to choose
from. Once the selection is maile--for exarmple,
‘murder mystery'--the firat few paragraphs of the
story are displayed on the scresn, followed by
several possible actions in a rultiple-choice for~
mat. Based on the student's selection, completely
different stories now begin to unfold, with several
more paragraphs followed by new choices. In this
way, students can participate in the creation of the
gtory and adapt it to their wishes. At the same
time, the nz%icns, functions, rhetoric, and vocahu-
lary in all the possible branches can be keyed to
the reading curricu®um. Thus, students may b=
working in a higbly motivated manner with-a number
cf careiully se.ected reading skills.

A number ~£ variants and extensions of tnis
tvpe of activity are possible. For example, if a
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printer is attached to the computer, the unfolding
story (witihout the menu selection components, which
izpear only on the screen) can be printed out for
rereading and further activ1ties planned by the
teacher., Similarly, comprehension questione or
other assignments could be printed out. ‘\

Both creative reading and adventure reading are
related to true simulations, These are an attempt
to present a model of some part of the real world,
albeit on a very limited scale, for the computer
user to experiment with., Well-known simulations
include a pre—Christian city-state in which the user
plays the role of absolute ruler, and a nuclear
power plant simulator in which the user acts as
chief engineer.

In these simulations, the user is in control
and must make regular decisions concerning a '
restricted number of factors. The results of these
are simulated and shown by the computer, and new
decisions can then be made on their basis. 1In the
.first example, users can find out the effects of
decisions about the acreage of crops to be planted
or the size of the rations during famines, while in
the second they may suffer a meltdown. while trying
to start their nuclear reactor too rapidly.

Simulations clearly offer opportunities of a
collaborative nature for the reading class that are
similar to those with adventure and creative reading
programs. However, they may hold even more promise
in speaking and writirg activities, as described
later.

‘virtually all reading curricula inc¢lude some
emphasis on the understanding and following of writ-
ten instructions, and this skill is particularily
important in many vocational ESL programs. The com-
puter can offer two innovative approaches to devel-
oping students' ability to understand instructions,
In the simpler approach, CALL materigls can make use
of the video screen to demonstrate the consequences
of the students' actions in a visual, dynamic way.
In one such exercise, students are referred to writ-
ten instructions, perhaps directly to a page of a
guidebook or manual that is important to them. Using
a divided screen, the computer displays questions on

s
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the hottom half of the screen relating to the
instructions the student has just read., The top
half of the screen shows a graphic that demonstrates
the results of the students' answers. Serious mis-
understandings, such as heating a container before
removing the cap, would produce dramatic and
memorable results!

In a more sophisticated implementation, the
student could be provided with realia linked
electronically to the computer. For instance, the
components of a valve could be provided along with
instructions for its reassembly. Following instruc-
tions in book form or on the computer screen, stu-
dents would try to reassemble the valve. Mistakes
would be sensed by electronic contacts embedded in
the components and transmitted to the computer,
which would immediately attract the students' atten-
tion and explain the problem. This type of apparatus
and technigue might well be useful for vocational
.training in a corporate environment.

It should be apparent that reading and vocabu-
lary constitute an area of the curriculum in which
computer-aiced techniques have impressive potential.
The possibilities include instructional, collabora-
tive, and facilitative types of programs. :

\
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Chapter 5: Writing and Vocabulary

POTENTIAL AND LIMITATIONS

Writing is another area of the curriculum where
computer-assisted methods can make an immediate and
extensive impact. Appropriately used, the computer
can relieve both teachers and students of much of
the drudgery usually associated with writing
classes. At the same time, Since many writing activ-~
ities involve free expression, there are definite
limits to the role that the computer can play.

As far as writing is concerned, the computer
offers its greatest immediate potential in the
facilitative role of word processor., Used as a tool
in the creation, correction, and editing of writing
assignments, computers offer considerable advantages
over the traditional medium of pen and paper. These
will be described in more detail in the 'New Possi-
bilities' section. CALL also has an instruction
role ‘to play in the writing curriculum. It can
be used in a variety of writing activities in which
free expression is not involved, 1In addition, the
computer can assist in the preparation of creative
writing assignments and in checking them before they
are submitted to the teacher. :

In the near future, however, the computer will
remain limited .in its ability to analyze and correct

free written expression--limited, that is, in the
areas of mechanics such as grammar and punctuation
or higher-level values such as style. This is true
despite the intensive efforts that have gone into
projects like IBM's Epistle and Bell Laboratories'
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Writer's Workbench (Hertz 1983b). As an example of
the fundamental Qifficulties of this work, in one
test of Epistle the program was able to parse
correctly only 60% of the sentences in the text
gupplied to it.

 Writer's Workbench is designed to provide an
analysis and critique of written work submitted to
it. It will produce readability data--estimates of
the average length and complexity of sentences in
material submitted to it--as well as word frequency
counts and certain types of morphological and syn-
tactical information. In one test, the Writer's
Workbench proved to be highly critical of both

‘Lincoln's Gettysburg Address and the opening
paragraph of Dickens' 4 Tale of Two Cities. It
advised both authors to use shorter, less complex
sentences with fewer dependent clauses in their
work! Particularly at higher levels such as sty-
listics, it seems that the computer is unlikely to
make an extensive contribution.

Some teachers féel, however, that at a less
ambitious level, these programs offer worthwhile
benefits in writing courses. Computers can be
programmed with relative ease to check for a very
restrictea number of common grammatical or punc-
tuation errors. For example, if the yord their is

found directly followed by some form of the verb bg,

the computer can draw the user's attention to the
possibility that the word there would be more
appropriate. Similarly, the computer can check for
common syntax errors such asg subject/verb agreement
(Lyons 1981). In terms of style, computers can be
programmed to seek out some anticipated hackneyed
phrases, jargon, and slang and to suggest alter-
native ways of phrasing them. However, the
programring of more generally applicable and useful
types os analysis for language-teaching purposes 1is
much mcre problematic. In any event, the sophigti-
cated programs required could npt be implemented on
the limited-memory microcomputers that most educa-
tional institutions are now purchasing.

63

P

e



CALL AND STANDARD WRITING CLASS ACTIVITIES }

To prepare for a more detailed discussion, we
will first examine some of the main elements of many
w.lting curricula. One such element will be termed
grammar-oriented activities. This type of applica-
tion, which may involve either structural or
notional/functional approaches, will be covered in
the chapter on CALL and dgrammar. A second component
in some writing courses is a focus on common MLd-
gpellings of words. The computer can very easily
be programmed to provide individualized practice and
remediation in this area {(Lyons 1981).

Another element in many writing classes is the
study of model passages or paragraphs, followed by
the creation of passages with similar functions and
rhetoric. The study phase may involve computer-
assisted activities that are essentially the same as
those described in the chapter on reading.
Frequently, of course, the reading and writing
curricula are combined so that writing assignments
evolve directly out of reading assignments. As far
as the actual writing is concerned, model passages
can be put to innovative uses as described in the
'New Possibilities' section. It should be noted that
the 'model passage' approach involves students in
relatively free expression within overall organiza- .
tional restrictions.

A third component of many writing curricula is
guided writing. Since many guided writing activi-
ties involve little or no free expression by the
student, they are highly adaptable to computeriza-
tion. Free expression is obviously the goal of\a
writing course, and the limits to the role of CALL
in this respect have already beén explained.’
However, the computer does have some worthwhile

contributions to make, even in this area. These
last two elements of the writing curriculum--guided

writing and free expression--will now be examined in
detail. '
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vuidad Writing
-

The computer provides an ideal way of manipu-
lating existing sentences and paragraphs in an
effortless, dynamic manner on the video screen. 1t
therefore brings important advancages to many types
of guided writing activities. '

For making students aware of paragraph organi-
zation, a common type of exercise is to provide a
number of sentences which, when placed in the
correct order, form a well-structured paragraph.

The computer screen provides a better way of pre-
senting 8crambled paragraph cxercises, since atter
each choice the computer can immediately reorder the
paragraph. Students can thus experiment with a
whole range of different sequences, obgserving their
appearance and gaining a quicker, better appre-
ciation for good paragraph gtructure. If a printer
is available, the final version can be printed out
to serve as a model.

' A similar type of activity at a higher level

can focus on dividing written work into logical
paragraphs. The student is presented with an unal -
vided passaye consisting of several paragraphs on
the screen that have been run together, with no
indication of where the paragraphs pegan and ended.
(The limitations of the video screen must be borne
in mind here, although it is quite possible to work
with a longer text by allowing the student to scraell
backward and forward through the document, using the
screen as a movable 'window.') The task is to indi-
cate where paragraph divisions should be made. Once
again, the paragraph divisions chosen are immedi-
ztely displayed on the screen,.so that students can
experiment and change their minds as they gain a
'feel' for the structure of the passage.

Although these types of exercises are very
worthwhile in their own right, the transfer to
students' everyday writing assignments is even more
effective if those assignments are dcne on the word \
processor (see below). In this case, the teacher
can assess a student's own work for the logio of its
paragraph divisions, and even if major structural
changes such as rearranginé the order of paragraphs
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are required, this can be painlessly done by the
student with just a few keystrokts on the computer,
At a more elementary level, gcrambled sentence
activities can be much improved by presentation on
the video screen. The computer can display the
words of the sentence in a randomly generated
incorrect order, and the student's task is to
rearrange them to produce a meaningful sentence.
If deslred, the student can be asked to type each
word, but the process can be greatly speeded up by
asgigning a number to each word. As the student
types each number, the computer places that word
next in the sentence. Interest and context can be
added to these activities by accumulating the
correctly ordered sentences into a paragraph at the
top of the screen, 'with each new set of jumbled
words appearing at the bottom. If a touch-sensitive
screen or light pen is available, the gelection of
words or sentences in all these 'scrambling' activi-
ties can be made even faster and more convenient.

Free Expression

Proper planning of a writing assignment is an
important preliminary step often partially or
entirely neglected by students. The computer can
help make this a more rewarding and systematic pro-
cess. In essence, the computer is programmed to
carry on a simple dialog with the gstudent. First,
students are asked what they plan to write about and
why. They type either compiet: - 7tence or note-
form answers into the computer. Ti.. computer asks
for a succinct gtatement of the. - main theme, and
tells the students to tyve in any subthemes they
want to deal with. It then presents each theme or
subtheme in turn, asking them for a brief note on
any personal experiences, anecdotes, hard evidence,
etc., that they may wish to introduce. Finally, it
presents the students with the detailed outline that
"it has helped them to plan and organize, If a
printer is available, this outline can be printed
out for reference purposes.

It should be noted that the computer is not
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ANALYZ1ing the gtudaentyd s responses Ln daiy sense o
making comments on content and style. Tt siwply
helps to engure that students consider a full range
of options in a systematic manner and encourayey
them to develop thelir own mental powers.

similar techniques can be used at the comple-
ticn of an assignment before the work is submitted
to the teacher. Many written assignments are unfor-
tunately sprinkled with common errors that could
easily have been detected if students were accus-
tomed to proofreading and editing their own
work. In this cage, the cumputer can bLe used as a
means of reminding students to check through their
written assignments in an organized fashion before
handing them in. This could be accomplished by
having the computer print out an individualized
checklist for each student. Provision would be made
for teachers to add to the list of common errors
mistakes that individual students were particularly
prone to make. Using their computerized list, stu-
dents would proofread for errors and check off the
items on the list before handing both list and
edited assignment to the teacher. As individual
students eliminated one source of error from their
writing, the problem would be deleted from their
checklists.

NEW POSSIBILITIES IN THE WRITING CLASS

In terms of innovations, the major immediate
contribution of the computer to writing classes will
undoubtedly be word processing. A word processor
for a microcomputer is simply a program that permits
the user to permanently store, edit, retrieve, and
print out anything from a single word to a book-
length manuscript. Of course, these advantages are
not limited to students and classrooms, and some of
t'1ie labor-saving prospects for teachers. are des-
cribed in the chapter on testing. (This manuscript
is being typed using a word processor program on an
Apple computer, and the author finds it difficult to
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remember the dark ages when he used to perform asimi-
lar tasks with only his trusty typewriter.)

The computer asg word processor removes many of
the obstacles facing the writing teacher. Consider
the problems involved in correcting students' work.
Flrst, mont of the spelling mistakes may well bhe due
to uimple carelessnesuy and Yet require wvaluable
teacher time and attention to correct. However,
along with most wccd processors it is possible to
buy 8pelling checker programs, so that students can
be made responaible for using them to find and
correct spelling mistakes before handing their work
to the teacher.

Next, consider the question of student response
when corrected assignments are returned to the
class. Teachers are all too aware that if students
are simply told to review their mistakes, without
being required to make any active response, many
will learn little or nothing from the teacher's
painstaking corrections and suggestions. In any
case, the corrected page, with its notations in
colored pencil, is frequently an embarrassment to
the student rather than an accowmplishment to be
proud of. The alternative is to require an active
response such as rewriting sentences in which errors
were made or rewriting the entire assignment.

However, there are serious objections to both
these courses of action. Most students understan-
dably resent having to rewrite sentences that were
entirely correct except for one small error. Worse
still, their rewrites frequently contain new errors
in plaéé of the old. 1In sum, the entire process
after the original version has been submitted to the
teacher tends to be a demotivating experience with
little learning potential for any except the most
conscientious of studentasa.

This state of affairs 1is transformed when
assignments are stored through the use of a word
processor. The teacher makes corrections on a
clear, printed copy. Extensive corrections can be
made, since students will be able to implement them
quickly and easily. Major changes--for instance,
more logical paragraph divisions or even changing
the order of paragraphs--can be made équally

k4
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rapidly. WNothing that was originally correct need
ever be touched again. Finally, when all the
changes have been made, students can print out a
‘perfect' version for themselves and their teachers.,
The goal of each assignment. thus becomes natural and
intrinsically motivating: the production of the
final copy.

The positive effect of technology as simple as
the typewrlter on student attitudes and achievement
has long been recognized. Using computers in
teaching young children to write appears to be
having similarly beneficial effects; it also exerts
a crossover influence on their reading abilities
(Euchner 1982). There are very simple word-
processing programs, developed for use with young
children,. that should be easily mastered even by the
beginning-level ESL student. For more advanced stu-
dents, there is a wide range of sophisticated word-
processing programs. Some are accompanied by ’
powerful utility programs that will perform spelling
checks or word frequency counts. In general, the
more power offered by the word processor, the more
complex it is to learn and operate. It should not
be difficult to find a word-processing program that
is ideal for your purposes and students. _

The computer also has a worthwhile contribution
to make in some gspecific types of writing practice
activities. As will be mentioned in the chapter on
testing, the computer lends itself easily to the
cloze technique (Hall 1980). In the basic cloze
exercise, words are deleted from a text passage at
fixed, regular intervals. Thus, every gseventh word
might be deleted, regardless of its nature. For
teaching purposes, however, a focused cloze
exercise might be more useful. 1In this case, the
exercise could focus attention on a specific
language point by deleting only words relating to
that topic.

Again, the computer is an i&@\':dlsplay medium
for this type of exercise. For .  mple, a passage
could be shown on the screen with all the conjunc-
tions or logical connectors deleted. Students would
be asked to fill in each blank with an acceptalkle
expression. . In the frequent cases where more than
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one expression is possible, students' attention
would be drawn to the acceptable alternatives. This
format could easily be programmed to permit teachers
to enter and edit their own exercises.

A related type of activity involves students in
the reconstruction of an entire paragraph or pas-
sage. The text is provided for them to study for
a short time at the start, and each letter is then
replaced by an asterisk on the screen. Students’
must now begin to reconstruct the original text by
typing in a word they think occurred in the passage.
If correct, the computer inserts the word everywhere
it occurs in the text (Davies and Higgins 1982). 1In
the fascinating process of building up the passage
word by word, students le2arn a great deal about the
semantics and structure of sentences and paragraphs.
Grammar and spelling must be exactly right if each
word they type in is to be accepted and inserted in
the text. As with cloze exercises, it is relatively
simple to design such programs to permit teachers to
type in their own paragraphs and passages for stu-
dent use.

These are some of the main possibilities that
computers offer in the ESL/EFL writing curriculum.
Even with the maximum ‘computer involvement, their
role would appear to be limited, though worthwhile.
The evidence suggests that a fruitful blend of man
and machine 'is possible in the writing class.
Computerized analysis and improvement of written
work is an area of considerable interest at present,
and a number of other projects involving computers
_ are under way (Lawler 1982) in the area of English

composition. However, they seem unlikely to lead to
any large expansion in the role of the computer, at
least in the near future.
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Chapter 6: Listening

POTENTIAL AND LIMITATIONS

In the area of listening skills, it -is
necessary to reverse our. usual order and discuss the
limitations inherent in. computerization before
making an accurate assessment of the potential-
contribution of CALL. In the case of reading and
writing, basic computer systems are quite capable of
delivering many of the types of activities we have
discussed. For listening activities, however, the
basic systems alone.are generally insufficient.

The least expensive way of adding speech capa-
bility to a microcomputer system is the obvious one

»

of providing a separate, manually controlled

cassette player. Tape cassettes would be provided ,; N /{ijj>
along with the usual computer programs. In such a

system, the program would first display instructions_ ‘///

on the computer screen, telling students which part i
of the tape they must play to begin the lesson.
After listening to the passage on thecassette, stu-
dents would then answer questions by interacting
with compdter keyboard and screen. Confirmation of
answers, hints, messages, and all branching actions
could only be provided by the computer. The tape
would necessarily be limited to providing the
listening materials. For example, in the course of
many activities, it might be desirable for students
to listen again to a specific small segment of the
recorded material. With this basic hardware, and
the cassette player under manual control, students
would have to do the 'branching' themselves in order
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to locate the appropriate segment. In short, while
manual operation of the player might be workable in
some activities, it would generally be a clumsy and
uncertain method. '

The situation can be slightly improved by the
addition to the computer of an inexpensive remote
controller by which the computer program would take
over cassette operation. Unfortunately, stopping and
starting with such devices can be inexact--sometimes
the starting point of the desired segment is not
precisely located. Even worse, errors may arise
. whéreby the controller misses a stopping signal on
the tape and continues on to the next stop signal.
From this point on, the tape will remain out of
gynchronization with the computer program.

Much greater convenience and precision can be
achieved with a random access audio device. 1In one
model, the listening passages are recorded on a
large floppy diskette and rapid, exact access can be
obtained to any speech segment on the disk. Feed-
back and branching are now no longér limited to the
computer screen. Spoken responses, hints, and
instructions can be selectively played back to stu-
dents, depending on their answers, from the audio
unit. Unfortunately, these devices are often more
expensive than the microcomputers or terminals to
which they are attached. Alternatively,\the use of
a videodisc player under computer control could pro-
vide many 8f the same advantages together with the
capacity for full accompanying visual materials.
Videotape recorders can also provide visual and
audio materials under program control. While quite
effective, they suffer from slowness of operation
and lack of precision, especially when compared with
videodiscs. v

In summary, the potential of CALL in the area of
listening skills depends very much on the type of
hardware available to the teacher. At the low end
of the scale, the manually controlled cassette and
computer combination offers some significant advan-
tages over the classroom situation in terms of self-
pacing, individualization, and interaction with
immediate feedback on errors. On the other hand,.
more expensive hardware such as random-access audio
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devices, and particuvlarly videodisc systems, have
the potential to make a much greater impact and may
become affordabi.z in thce very near future.

It would be a discervice to leave this discus-
sion without saying a few words abu'.c the often-
cited comparizcn between CALL and the language
laboratory. Listening skills have oftlen been rela-
tively neglected in the lab context, with speaking
receiving a much greater emphasis, We will return
to this point later in the chapter on speaking.
Both areas have suffered until recently from a
dearth of interesting and imaginative commercial
materials, although the excellent taped components
available with courses such as Kermel Lesgons
(O'Neill et al. 1971) have shown something of the
true potential of the lab. However, a convincing
case can be made that listening comprehension is an
area in which the traditional language lab can play
a more valid role than in the development of

. speaking skills.

Even with well-conceived listening materials,
the lab suffers from one crucial disadvantage: its
lack of interactivity. Immediate feedback on inac-
curate comprehension, hints on what to listen for,
transcriptions to show the contractions and reduc-
tions in speech--all these have genecrally been
absent in the lab. However, they can all be pro-
vided as necessary via the computer screen. The com-
puter is not likely to 'go the way of the language
laboratory'; rather, just one of its functions will
be to work with the tape recorder to enhance the
role of the lab in the area of listening skill
development.

CALL AND STANDARD LISTENING ACTIVITIES

In skill-building exercises aimed at developing
the ability to discriminate important speech
features, CALL has a wide variety of applications.
This type of exercise includes the recognition of
dlfferencps between pairs sach as p/b, can/can't,
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and 8ixty/sixteen either in isolation or in the nor-
mal stream of speech. Students vary widely in their
ability to make these discriminations and in their
need for practice. Using taped materials combined
with ques+tions, hints and answers on the video
screen, computers can offer a high level of indi-
vidualization for more effective, student-centered
instruction.

CALL offers similar advantages in more extended
ligtening activities. Consider a story or lecture
presented for listening comprehension via a random
access audio recorder under computer control. The
passage could be stopped at appropriate points to
check on students' comprehension of general points
and important details, and to ask them to predict
what is likely to be coming next. Should they be
unclear on such points, they can autdmatically be
routed back to listen to the Section containing the
information they missed, before continuing with the
passage.

Note-taking activities can similarly be
enhanced through CALL with random access audio
equipment. At the end of a spoken passage, for
example, students can use their notes to help them
complete a partial outline displayed on the screen.
At each step, gaps in their notes or misunderstand-
ings can be handled by a:computer-managed return to
the appropriaté section of e listening passage.
If they have further trouble, a variety of hints and
suggestions can be provided,| possibly including, as
a last resort, a transcript¥on of that listening
segment. (

NEW POSSIBILITIES IN LISTENING ACTIVITIES

In general terms, the main new contribution of
' computer-assisted learning in the area of listening
is likely to be a change in the role of the learner.
CALL makes it possible -to turn over much -control and
responsibility to the student while providing very
attractive course materials with the desired”curric-

76

74



ular requirements built in. It should be stressed
agafh, however, that the realization of this poten-

tial in listening activities will be more highly
dependent on hardware availability than in other
skill areas. For most basic activities, the com-
puter system would need to- be supplemented with at
least a cassette recorder and headset, and some of
the most worthwhile activities would require further
hardware.

One attractive possibility, requiring only the
basic equipment, is a series of listening laboratory
materials. This would comprise a set of graded
listening passages recorded on audio cassettes, with
a good selection of passages at each level. Given
suchig—ch01ce, students would be likely find
passages at each level on topics that wer enuinely
interesting to them. There would be computer
programs to accompany each taped pasgage. Students
would first listen a passage ard then work with a
range of different types of computer-based activi-
ties, One of the main advantages of -the computer
medium here would be its great flexibility. 1In a
workbook approach, students check their work by
looking at. the correct answers. If they are wrong,
there is obviously no further possibility of working
‘toward the correct answer.

with the computer, however, the correct answer
need not be reéevealed when students' ‘answers are
first evaluated. If the answer is wrong, the com-
puter can provide students with a wide range of
hints, prompts, and partial answers. CALL programs
can also provide various helpful materials on points
of rhetoric, culture, and the like. Using these
tools at their discretion, students can listen to
sections of the passage again and continue to try to
work out the answers for themselves.

Two further activities, feasible even with only
the basic hardware, are modified versions of the
cloze and reconstruction formats outlined in the
chapter on reading. 1In these adaptations, both
activities are based on listening passages-?ecorded
on casgette tape with accompanying computer pro-
grams. - Students begin by listening to the passage
once, In the cloze approach, they must then com-
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plete the blanks in the same passage, now displayed
on the computer screen. In the reconstruction
exercise, the passage is displayed on the computer
screen with underscores replacing the letters of all
the wnrds. Students try to reproduce the entire
passage from memory by typing in remembered words
one at a time. If a word is correct, the computer
ingse~*s it in all the places where it occurs in the
pass. ,e. When students have done what they can from
memory, they may listen to the passage again for
additional help.

Listening-oriented cloze and reconstruction
activities of this type.can easily be prepared by
the teacher, provided that the appropriate ‘'mtility’'
programs are available. In this case, the utility
program would enable teachers to type in their cloze
or reconstruction materials at the keyboard. These
would then be stored in diskette or other form for

‘student use. No knowledge of .computer programming

would be needed in this process. ' The cassette
recordings would be prepared in the usual way. The
exercises could thus be focused on language and
topics drawn directly from current class materials.
The activities could also be given a competitive or
game-like atmosphere by lntroducing points added or
lost for correct or incorrect answers, bonus points
for Beveral consecutive right answers, and so on.
"It is instructive to compare these activities
with a traditional pen-and-paper or workbook dic-
tation exercise. Similar as the objectives are, the
computer-based activities have very compelling
advantages in terms of learning opportunities, moti-
vating power, and sheer enjoyability along, the lines
described elsewhere in this sectiog® ’

Of all computer-assisted listening activities,
however, those with the greatest potential impact
will require an additional item of hardware: a
computer-controlled random access videodisc player.
There are two main types of videodisc player
currently available: laservision and CED. The CED
technology, popularized by RCA, has been unsuitable
for educational uge .zcause it lacks-a random access
capability. (RCA hass begun demonstrating a proto-
type CED player wit}:s this feature; however.) The
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laservision format is inherently capable of random
access and has been increasingly used for educa-
tional purposes., In its mocst common current form,
the laservision player can provide rapid access to
any of the 54,000 picture frames on one side of the
videodisc. An individual frame can be shown on the
screen, alone or with superimposed computer
displays, turned on or off, or used as the start of
a movie sequence that can be 'frozen' at any of its
frames. While a film sequence is running, either or
both of two hi-fi audio tracks on the disc can also
be played. :

In short, the videodisc and. player can provide’
a full visual context as well as the usual audio
material, and they can operate rapidly and accu-
rately under computgr or manual control. This capa-
bility has tremendous implications for the design of
complete language courges, and we will return to
this point in a later chapter. For the moment, let
us examine the potential for listening skill devel-
opment.

The presentation of the visual context along
with the spoken material has a number of important
effects. Penpaps the most obvious and dramatic is
the power tO\anolve students and hold. thelrﬁetten-
tlon, Well-produced disc materials are generally
extremely enjoyable to use without sacrificing any
instructional potential. Few traditional materials
have this advantage, and its value should not be
underestimated. ;o L

A second important featurq/is ‘the presentatlon,
alorg with the audio material, of the fdll normal
range of extralinguistic clues to meaning. This
permits students to grasp or confirm the meanings
and structures of spoken lanquage elements to a much
greater extent than would audio material without a
visual channel. Videodisc~based CALL can us pro-
vide. opportunlties that may maximize the potential
for language acquisition.

This form of CALL may be of particular interest
to theorists who advocate extensive exposure to spo-
ken language before students begin active language
production. In practical terms, it certainly makes
possible the use of relatively advanced material by
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lower-level students. Such students can use the
visual clues and view the difficult sections repeat-
edly until the material is understood. They can
also be,onvided with various hints and other types
of he from_the computer if they need assistance.
Their motivatiBn\in the face of material that might
otherwise be frus®ratingly difficult is maintained
at a high pitch through the attractiveness of well-
designed disc programs. .

Through the use of computer-controlled video-
discs, a wide range of listening activities can be
performed, including all those described previously
in this chapter as audio~only activities, but now
enhanced with full visual context. For example,
after they have viewed a section on the disc,
students' comprehension of important detail could be
checked via the screen. Whenever a mistake is made,
the specific speech segment that the student.migun-
derstood can be replayed rapidly and precisely,!with
accompanying video.

In addition, a full range of 'help' materials
could be provided by the computer for student use
when needed. Thése would probably include assis-
tance with standard points of vocabulary, speech

-features, and the like, but some new items' would

become possible with the visual medium. In par-
ticular, cultural aspects such as table manners
and.  distance between speakers could be very effec-
tively addressed. In fact, a wide range of diverse
aspects of language and culture could be covered
with the same film material through different com-
puter programs accessing a single disc in completely
separate sequences in order to focus on different
points. ‘ ) '

Finally, let us return to a computer system
with a cassette recorder under computer control in
order to discuss one type of activity in which the
computer acts as game master. In these deduction
activities, the student 'listens in' to various
conversations or conversational fragments. 1In one
gcenario, these are 'the results;of a tap on a
suspect's telephone,' and students play the role
of detective, trying to make dedyétions about crimes
committed, identities of the criminals, value of the
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loot obtained, etc. Students are given the first
question to be answered, and short conversatxons or
fragments are played one at a time. After each is
presented, students are asked whether they are ready
to make the first deduction. Each new conversation
makes the problem easier, but students gain fewer
points for solving it. Whenever the first question
is answered, the remaining conversational clues for
that point are skipped, the second problem is
explained, and the series of clues for that problem
begins.

This type of activity again makes use of the
capability of the computer to judge students’
answers without necessarily revealing the correct
solution, and to provide very flexible types of
responses depending on those answers. However, this
deduction activity illustrates a point that is true
of many 'listening’' exercises: while; they can be
worked on separately by individual students, they
can also be used with groups of students to stimu-
late a whole range of interactions., Discussion,’
planning, argument, and persuasion are all involved
in group work on deduction problems. Listening and

speaking activities are combined in a purposeful and
authentic context. A '

Similar effects can be achieved when many ac-
tivities originally planned for indlvidual work are
implemented as pair or group tasks. In the case of
deduction, the crossover need not; ‘be limited to
listening/speaking. As the concludlng phase, each
group member might be asked to summarlze the steps
of the deduction in writing. Even more stimulating
written accounts could be anticipated if each member
were also asked to describé how the other students
contributed (positively and negatively!) to the
correct solutidn. As so often is the case in CALL,
the potential for valuable 1angqége—1earning activi-
ties is impressive. |
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Chapter 7: Speaking

POTENTIAL AND LIMITATIONS

Of the four traditional ..ill areas, speaking
is the one in which CALL has the least potential as
far as standard -class activities are concerned.

Even if the computer could be programmed to conduct
gspoken practice and to carry on free conversation
with students, there would be strong objections to
its use in terms of language as a social phenomenon
involving quintessentially human - reactions and
interplay. However, quite apart from the social and
philosophical questions, there are simple technical
factors that limit the role of the computer.

To illustrate the obstacles, consider one of the
lowest~level speaking activities in the classroom:
the mechanical drill. In general, when students are
called upon in this type of drill, there is one
clearly defined 'correct' response that they are
expected to produce. Despite this, the teacher
judges students' answers in a surprisingly complex
way, making such.decisions as when to ignore or
correct errors, what style of correction to provide,
whether to repeat the item or provide a similar
item, and how to deal with an unex;.ected but correct

answer that is irrelevant to the point of the drill.
All this is occurring at every step of what appears

to be a very mechanical, predictable spoken drill!
Now this -type of analysig--comparison with
anticipated and unanticipated wrong answers,
followed by branching--is one of the strengths of
the com%yter. As written exercises, mechanical
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drills can be handled with ease. Unfortunately, in
the medium of speech, even the first step in the
chain is a uajor obstacle--for all practical pur-
poses, computers cannot perform the necessary analy-
sis of any extended utterances.

It is here that the limits of CALL in standard
speaking-activities are grounded. For instance, it
is true that, with additional hardwarz, the computer
can record and play back speech in very convenient
ways as described in the next section. Where
speaking skills are the main focus of an activity,
however, sophisticated computer-controlled hardware
generally has few--if any--advantages over the
simple cassette recorder. Because the computer lacks
the ability to analyze students' responses, its tre-
mendous power to interact with students and individ-
ualize their learning materials cannot be called
into play. ’ '

On the positive side, one area where a certain
amount of simple speech analysis can be performed is
ii: the pronunciation of phonemes and single words.
Computer-controlled hardware.can make a small but
worthwhile contribution here, as described in more
detail in the last section of this chapter. :

There are two other areas in which CALL ap- .
proaches have the potential to make a significant
impact on speaking skills. First, where speech is
just one component of materials whose major emphasis
is on other language areas, computer-controlled
playback of spoken material can play a valid and
effective role. More important, CALL activities can
serve to stimulate language use by providing enjoy-
able, absorbing contexts for pair and group work
and conversation. This approach is all the more
attractive in that it requires only the most basic
computer systems for its implementation. These
applications will be described in detail in the
following sections. :
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CALL AND STANDARD SPEAKING ACTIVITIES

With regard to speal’ing activities, older forms
of educational technology sur~h as the lanagv.iqge
laboratory tape recordzr have fulfillea - e
purposes: providing speech models and r
students' voices. The place of the compau =
scheme of things will now be assessed in de-

“nls

Providing Speech Models

In terms of familiar language-learning prac-
tices, the most obvious use of technology has been
in the provision of speech models. The only signifi--
cant contribution in this regard-has come from the
open reel or cassette tape recorder, and ‘it is
against these that computer-assisted techniques must
first be measured. As noted previously, it is impor-
tant when assessing the place of CALL in speaking
skills to distinguish between situations in which
speaking is the main focus of an activity and those
.in which speech is a relatively minor component. We
will deal with these in turn in this section.

Wherever the development of speaking skills is
the main_ point of an activity, computer systems com-—
pare-very unfavorably with the simple cassette
recorder, because they achieve little or nothing
extra for a large additional expense. If a drill is
being presented, for example, the computer could be
used to control a cassette recorder. However, since
the computer is unable to evaluate students' respon-
ses in any way, none of the power of.CALL can be
utilized, and the exercise can only follow the
prescribed sequence on the tape. 1In such circum-—
stances, why use the computer at all? These com-
ments apply with still greater force to . the more
gsophisticated and expensive systems for computer-
controlled speech recording and generation.

For these purposes, the computer appears to be .
much less attractive than two other recent additicns
to our technological bag of tricks: videotape and
videodisc players. Used on their own (since computer

!
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control adds no benefits in this case), 2ither of
these visual media represents a considerable advance
over audio tape. Particularly where activities
involving dialugs are concerned, a full visual con-
text offers s.udents an opportunity to add authentic
extralinguisti: features to their learning and role
playing, and it also greatly enhances the attrac-
tiveness of the task.

It is only where speech models are a minor com-
ponent of other activities that the introduction of
the computer becomes worthwhile. To illustrate this
point, consider a CALL exercise in which new vocabu-
lary is being introduced and used primarily with
reading or writing materialz, ®ith new vocabulary,
i+ is often dnsirable for the student Lo.hear the
correct pronuuciation of the exprecsinng before
meeting them extensivaly in print. &t the simplest
level, the teacher cwiild introduce and prenounce key
vocabi:lary iiems in a general class session before
moving into tne computer-based antivities.

fo permit individualization of the vocabulary
introduction, it would be possible to provide a
manually operated cassette recorder with each com-
puter, but gre:tev convenience in locating and pre-
senting th2 individual expressions would be obtained
with a re.atively inexpensive computer-controlled
recorder. Of course, additional power and flexi-
bility wouid be gained with mere sophisticated
computer—-controliled speech sources such as random
access recorders or digitizers., Vocabulary could be
presented in random order for the purpose of review,
and remedial work on difficult items could be accom-
panied by spoken materials. Whether the benefits
justify the much greater expense would depend on the
importance of the applications; in general this
ceems coubtful if speaking activities alone are
considered.

\
Recording Speech

It is possible to obtain inexpensive digitizer
cards for some microcomputers that will record

students' speech temporarily and play it back. More
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permanent recording (for playback at any time) can
be achieved with random access audio recorders or
more sophisticated digitizers. However, these de-
vices generally suffer in at least two ways when
compared with the familiar cassette recorder. First,
they are considerably more expensive, although the
rapid downward movement in the cost of all computer
technology may reverse this state of affairs in the
future. Second, although some of these devices are
capable of very high fidelity recording and repro-
duction of speech, in practice their sound quality
is sometimes deliberately degraded to make it
possible to record a large quantity of spoken
material.

For most applications involving the recording
and playback of students' spoken responses, there-
fore, it is difficult to make a convincing case for
the expensive computer-controlled hardware that is
required. Much better arguments can be advanced for
purchasing the additional hardware for.listening
skills work. Once available, of coyrse, it could
also be used for recording applications.

NEW POSSIBILITIES IN SPEAKING ACTIVITIES

One potential contribution that comput.<s can
make is in assisting students to achieve .«tter pro-
nunciation of the target language. One (i'pe of
system comprises the computer and a microphone and
digitizer under its control. Ideally, the standard
pronunciations for the expressions have already been
recorded in the digitizer. Working from speech
models supplied by any of th: means previously\
discussed,_e.g., cagsette tape, students try to pro-
nounce expressions correctly when prompted in
writing on the computer screen. If the students'
pronunciation deviates too far from the model stored
in the digitizer, they are told to try again. If
necessary, students can repeatedly listen to the
model. The objective is to achieve a consistently
acceptable pronunciation, and the system has obvious
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applications for persic<.ent second language pronun-
ciation problems associated with particular native
language backgrounds.

Unfortunately, affordable systems of this
nature are still in a developmental stage. With
some systems, for example, the digitizer is highly
voice dependent. In other words, the digitizer
attaches considerable weight to the personal charac-
teristics of an individual's voice ag well as to
linguistically significant features. Thus, it may be
difficult or impossible for the teacher to record
standard pronunciations for use by students.
Instead, each student must 'train' the digitizer
with his or her own best pronunciation, under
teacher supervision, before beginning the practice.
At best, this.provides an opportunity for review and
practice, but the fact that the students' own pro-
nunc¢iation is used as an objective is clearly a very
gserious drawback.

A second limitation with many systems is that
each speech act must be short-~often less than two
seconds in duration. This rules out any material
loncer than a few words. However, organizations
such as Scott are working' toward the much more
satisfactory goal of a voice-independent digitizer
capable of handling longer stretches of language.

In terms of immediate, practical impact, the
computer can make its greatest contribution to
speaking skills in the role of conversation piece.
In theory, this will work best when we have a range
of CALL materials designed .specifically for the pur-
pose of stimulating and guiding conversational
interactions among ESL students. In practice,
however, virtually any software can provide a con-
text for valuable conversation, provided it meets
two simple criteria: it must be interesting to stu-
Zentd. and it must be comprehensible to them in
Linguistic and cultural terms.

In principle, then, virtually all CALL course-
ware designed for use by individuals for other
skill areas can also be used for speaking practice
by assigning students to work in pairs or larger
groups. When used by pairs of students, for
example, grammar drill-and-practice materials of ten
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produce animated discussion concerning possible
arawers and mistakes. Even more surprisingly,
nxperience has shown that students have a strong
tendency to use English when working together at the
computer, even when they share native language.

Simula.icns work extremely well as conversation
starters with groups of students and function as
collaborative materials just as they did when used
by individuals. Suppose that students are working
with the Oregon Trail simulation, making daily deci-
sions that may lead to their reaching the promised
iand or leave inem dying by the wayside from attacks
by hostile natives or lack of food and water. With
three or four students arounc the computer, it is
impossible for all to reach the keyboard, so that
~ne student generally does most of the keying-in.

In addition to the functions of persuasion and argu-
ment, the others must use language to instruct and
direc® the student operating the keyboard.

THe result is fascinatine and valuable conver-
sational practice. Since the students are essen-
+*ially cooperating to battle against the computer,
their interactiens and language are highly authen-
tic. The smqg&h, automatic bperation of a computer-
bag. . s.mulation assists them to suspend their
awzreness of the classroom situation and indulge in
realistic, purposeful lanquage use. It is difficult
o achir ve this degree of authenticity consistently
with conversation activities in the traditional
classrocm., Many *pes of fantasy adventures and
games have similar poQér to enthrall students and
involve them in animated conversation.

Tn addition to these relatively undirected
speaking activities, it is pcesiple to focus more
precisely on 8Specifiz lasgrdge functions. Suppose
that the class has been working with functions such
as expressing possibility, prob:bility, and predic-
tion. .Yis forus could be mainteinsd by having them
work in pa‘re ¢z groups on the matc. jJeme The game
Lcard, as shc¢wn on the computer 3creen, consists cf
four rows containing one, three, five, and sev.an
matches, respectively. :
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The student droudp- and the computer take turns remov-
ing anything from one match to an entire row of
matches each time. The object is to leave the last
match for the computer to pick up. This is an
absorbing game of strategy, where students must con=-
p tinually ask each other 'What if ees! questions and
suggest what the computer will probably do in
response to their movr .. N
Another more fnc' ;ed conversational activity is
gimulated conversation, In this case, the 'conver-
sation' is in fact carried out not in speech but in
writing as a dialog with the computer. Within a
highly restric%ed field of interest, students can
conduct typed conversations with the computer in a
‘free' manner., The first example of this wzs a
program called ELIZA (Weizenbaum 1976}, which was
developed as part of research on artificial intelli-
gence.
~ Much of this'work was stimulated by the
insights of Alan Turing, who in a celebrated- paper
(Turing 1950) propcsed a method of testing the

, _ question, Can machines think: In th Turing test,
' as this is now known, there are a human interrogat:or

and two responders--one human and one computer.
Interrogator and responders are linked only 'ty key-
boards and screens. The test of the machine‘'s
intelligence--its ability to think--is simple: can
the interrogator, by gquestioning either or both
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responders, determine which is the human and which
the compute:? Hence the attempt to develop computer
programs that can converse in a convincingly ‘human’
way e« \
In a simulated conversation with the ELIZA
program, the topic of conversation is restricted to
one of the ‘scripts' that are provided. Perhaps the
most famous of these is the psychoanalyst script, in
which the computer behaves as a non-directive coun-
selor. Howaver, there is no reason in principle
that similar programs with 'scripts' spe:ifically
aimed at language learning could not be developed.
For example, a topic such as 'your family' could be
selected (Underwood 1982). Students could then

- carry on relatively free dialogs with the computer,
initiating and controlling the conversation,
stopping and starting wherever they wished, and
asking for help witl the language if desired. The
computer could ba programmed to call attention to
important errors in the students’ input as well as
to respond conversationaliy. Of course, it must be
recognized that this trype ~I ’'conversation’ has a

limited role to pluy T4 way provide useful prelim-
inary practice with feu.tce. of cu: versational lan-
guage such as grarnav. 'sewwunlary, and level of
formality.

The computef/can _to proviide a xsuch more con-

~+l.vt medium for some traditional speaking activi-
v':.3. As wn example, consider the 86rip story, In
35, .s0-ard form, this involves dividing tl'e clars
1.0 SWO of mive tzams. Each,team is given a dii-
fgre r short 's =-y! cut up into strips sco that each
Leam ~wcabar 2o ec one sentence., Studerits have a
short time to memorize their sentences, after which
the strips are destroyed or returned to the teacher.
The members of a team must now cooperate to assemble
their seniences in the correct order, without writing
anythiny down. Finally, when ready, the teams write
their comiiet: stories on the blackboard. Points
are awaraeu for accuracy and speed. '

Strip s .ories work well in the tradition.l
classroom to stimulate spoken interaction and coop-
er=.ion among students. However, vthere are frequent ?
practical Eroblems. For instance, with a class of
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fifteen, the teacher might decide to prepare three
strip stories of five sentences each. Inevitably,
when the clags beginsg, two students are found to be
absent! Tiie teacher now needs two stories with six
and seven sentences, or two more with four senten-
ces. §arrying the necessary multiple number of sets
of cut-up strips tc cover all the possibilities can
he awkward.,

‘However, the problem can be solved by storing
the teacher's collection of stories in the computer,
indexed by number of sentences as well as title.
When & story is used in class, the computer will
present each sentence, in randum order, on the
screen for a short time. After the discussion
period, the students can type in their story, using
the computer as word processor. Their version,
together with the original, can be printed out in
multiple copies for the team members to study. Thig
is a minor example of an important role for the
com;'1ter: that of teacher's aide. We will returr lu
this theme in much more depth in the last chapter.
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Chapter 8:  Grammar

POTENTTAY, AND LIMITATIONS

]

In the minds of many teachers who are unfamil-
iar with computer-assisted language learning, CALL
1s synonymous with grammar drills. This 1is not
surprising, since much of the older software was
,rammar oriented, and this is still true of many
recent materials. This rather unbalanced state of
affairs is unlikely to persist much longer as the
potential of CALL in other .language skill areas and
aspects becomes apparent. However, the close asso-
ciation' of CALL and grammar in many minds is unde-
niable at present and has led to some.
interesting--and at times heated--debate.

One of the results has been a crossfire of cri-
ticism of CALL grammar materials from both advocates
and opponents of computer-aided methods. Those
antagonistic to the computer have held up this type
of material as representing the whole field of CALL,
a viewpoint that had some validity until quite
recently, but which is becoming increasingly unten-
able. Some proponents of CALL in general have also
strongly criticized materials dealing with grammar.

Unfortunately, both types of critics have
tended to cloud the issues by confusing the medium
with  “s content. After all, if one is teaching ESL

at +»- -eginning through intermediate levels, vir- -
tua.. 11 the available courses and textbooks have
a hi--» ontent of 'drill' activities. The drills in

rece; courses, however, are very different from
those of fifteen years ago. Far more attention is
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now paid to meaningful and communicatlive drills with
realistic situations and contexts. Some teachers and
theoreticians may nevertheless wish to abandon
drills in general, both in the classroom and on the
computer. However, it is important for us to
recognize when this is the true basis for criticism
of CALL materials, since it does not then amount. to
a rejection of the computer medium itself. K

Even with those who accept the validity of '
drill, there has been justified criticism of gome of
the ewisting CALL grammar materials. A sizable
number of them reveal a strict audiolingual method
legacy, aad they are frequently mechanical, uncon-
textualized exercises that display little imagina-
tion and few features of interest. Such materials
may deserve the criticism they attract, but unfor-
tunately the negative reactions have of ten heen
generalized to apply to all CALL grammar programs.
In fact, there are worthwhile materials to be.found
both on large computer systems and on microcom-
puters. These materials cover both structural and
notional/functional approaches to grammar. )

In summary, those teachers who utilize modern
forms of dArill in their classes will find equally
up-to-date grammar drill-and-practice materials
becoming increasingly available on the computer.
Computers have the potenticl to provide tireless,
patient practice that can be automatically indivi-
dualized according to students' problems and capa-
bilities. As a highly flexible tool, the computer
can provide general class assignments in place of
homework, remediz opportunities for slower stu-
dents, make-up assignments after absences from
class, and review opportunicies before tests. In
these roles, it is not intended as a substitute for
the spoken word in the classroom. Rather, it can
provide a high level of written follow-up to such
activities.

Some advocates of new CALL grammar approaches
do not reject the drill-and-practice concept. What
they find objectionable is the dry, unimaginative,
cumbersome nature of some of the existing exercise
material, with little attention paid to providing
interesting or realistic contexts. They contend
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that instructional practice activities can have a
high drill content and yet be innovative and
exciting to use (Rowe 1983). Other proponents of
CALL materials are much more interested in cdllab-
orative types of programs. Some of the attractive
and engaging possibilities w..r grammar-oriented
activities that represent new alternatives to the
drill format will be described in detail in the last
two secvions in this chapter. Also, for those
tedchers who wish to provide :itudents with access to
extensive information and practice on grammatical

+ concepts, the computer can provide a very efficient
out-nf-class tutorial medium that permits work in
class to focus on higher-level language activities
and use.

In the future, then, some forms of grammar-
oriented CALL materials will probably have a worth-
while role to play in many curricula. In general,
they will probably not be involved in the initial
presentation and practice of grammatical material,
but ratner in the follow-up role outlined above.

‘ Within the field of CALL, it seems likely that there
will be a considerable readjustment in the relative
importance of grammar-oriented materiais as the
notential of computer-assisted learning in the areas
of reading, writing, and listening begins to be
realized.

’

CALL AND STANDARD GRAMMAR ACTIVITIES

As pointed out above, many currently available
ESL courses at the beginning and intermediate levels
contain a laije proportion of drill activities,
Some of .ihese courses attempt to provide written
follow-up ‘in the form of traditional workbooks,
whereag others make tittle or no provision for writ-
te~ work. In either case; instructional CALL
materiais could provide enjoyable and effective
written follow-up to the class activities. Various
aspects of grammar could be addressed, including
structural and notional/functional points. The
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computer-aided exercises would provide a quicker
means of working through the material and would
anable students to focus more closely on the main
language points at issue. Immediate ferdback on
errors, self-pacing, and individualize i attention to
students' problem areas would all represeat laonifi-
cant advantages in the computer.ba ‘. practice. Al.
the above points will be illustrated thirough dus-
criptions of actual activities in the remainder of
this gection.

When used as follow-up to classwork on 38truc-
tural grammar ¢ vints, CALL activities can immedi-
ately detect predictable errors and supply correc-
tive information. Consider an exercise on yes/no
and information questions using the simple present
in the context of habitual activities. In the CALL
materials, a description of someone's daily schedule
appears at the top of the screen. In the bottom
half of the screen, the computer presents brief
question-and-answer pairs or dialogs, based on the
gchedule, with blanks for the student to fill in.

g.. far, any workbook could do the same. How-
ever, the computer's power now begins to be used.

At the start, only single blanks are presented, with
a mixture of the different question types. Errors
are immediately detected and explained, and the stu-
cent is given further cnances at the item. If the
student does well, the supports are progressively
removed as more and more words in the following
questions are blanked out, - If the st dent has
greater troubl with one of the question forms--say,
the informatior. juestion--then more ite: ;" of this
type will be presented. ;

A similar technique . ¥+ used in CALL activi-
ties following up on  fun. . . points of grammar,
For example, consider an exercise in which the func-
tion of expressing pérsonal opinion is combined with
attention to comparagive and superlative forms. The
computer directs students to look at illustratiois
on various textbook pages, questioning them each
time as to their pefsonal opinion on some point.
Part of their answer is also supplied, so that stu-
dents need only complete the statement. They are to
begin with expressions such as in my opinion and I
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think that and to supply the correct adjectival
forms at the end.

The computerized activity has several advan-
tage: over the textbook. For one thing, most stu-
aents tend to uge just one or two familiar exponents
of a function irnstead of trying to activate new ways
of expressing it. 1In the CALL exercise, the com-
puter will permit only two or three repetitions of
one exponent such as [ think that before pressing
gtudents to come up with some different expres ‘~us.
It will immediately point out any problems wit he
comparative and supcrlative forms. The activity can,
as always, provide a large number of items, bhu® only
for those students who appear to be having problems.
Finally, a considerable amount of humor could be
introduced by having the computer comment ~n the
students' opinions.

Computerized follow-up to classwork becomes
particularly attractive at more advanced levels
where students are frequently handling quite lengthy
clause and sentence patterns. Consider activities
involving 8entence combining to form relative
clauses. Workbook-based written activities usually
involve time-consuming recopying and rewriting.
However, using the flexibility of the computer
screen, students can move whole gentences to form
relative clauses within other sentences with a few
touches on the keyboard (or directly on a touch-
sensitive screen if available). Possible alter-
natives can be tried, with an immediate chance to
observe the results and change one's mind if
necessary. Students are thus able to concentrate on
the relevant features of the sentence instead of
laboriously rewriting all of it, including phrases
and clauses that are not the focus of the activity.

Materials of these types can be particularly
valuable when they are aimed at points of grammar
that cause persigtent difficulty for many learners.
Students c~- return periodically during a course to
work on areas that are particularly hard for them,
with the computer maintaining progress records of
valne to students and their teachers. Going one step
furthar, wtudents can be g'ven diagnostic tests when
the, enter a course and then referred to the appro-
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priate CALL materials for areas demonsg trataed
grammatical weaknes:i. Work ono Lo computer can be
assigned for completion out ot . .3 to aggi togtu -
dents in catching up to the general class 1n~vel.

The computer can also provide an attractive
medium for preliminary practice with conversation
patterns. These applications have been described in
detail in the chapter on speaking. i

Finally, in courses where more extensive atten-
tion is paid to formal statements about qrammatical
structures and rules, the comprter can also make .
significant contribution. Students vary widely t.
the speed with which they can understand and apy
grammatical generalizations and rulas. Howeave:
teachers are understandably reluctant to take
valuable class time in lengthy explanations.
those students who require longer, more care U
structured explanations, the computer can b: an
effective yrammar tutor. Optionally, thesec iawiyn~-
tional types of programs can maintain useful nror-
mation on progress and problem areas for thw I anfit
of students and their teachers.

NEW POSSIBILITIES IN GRAMMAR

Once again, the activities in this forward-
looking section are generally collaborative,
involving a change in tha role of the student from
responder to initiator. One new possibility ig the
ask the computer format, in which the computer
possesses an item or- items of information that the
student must obtain. This situation is tailor--made
for a very wide range of activities focusing on
question structures in English., For example,

Gourmet is a prog- 'm in which *he students' task is
to 'discover' thre. types oi tood that the Jmputer

has never tasted. In order to uo this, stud:mls
st use questions of the form 'ilave you ever

hac ...?"' or 'Have you tried...?' In other words,
the,; must use appropriate, well-formed questiors in”
the present perfect. If their questions are ungram-
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matical or iLnappropriate, the computer simply says
‘I beq your pardon' or 'I'm sorry, T didn't under-
stand what you sald' and politely asks them to

try agaln. Students gescrally need to ask betwoeen
ton and twenty auch questions, using the present
perfect in an entertalning way, before finding three
foods new to the computer.

A similar approach can be used in the teaching
of imperatives and spatial relationships through the
nse of the computer gcreen's graphicc capability. A
saminal program called SHROWT with a number of
important imp'’.ations along these lines was devel-
oped by Winourid (19%73) as part of his work on
artificial intelligence. In this system, the com-
puter maintains and interacts with a very restricted
system, or 'blocks world,' made up of surfacesg and
colored objects such as a cube, pyramid, and box.
The user 'talks' to the computer, perhaps telling it
to place the pyramid on top of the red cube. The
computer tries to underst. i the uger's commands,
which are given in a small subset of natural Eng-
lish. If the command 138 understood and is
feasible, the couputcer can make the appropriate
change in itg knowledge of the world, which could be
displayed on a videu screen. If an impossible
operation is requested, such as placing the cube cn
top of the cone, the computer recognizes this and
makes no change in its 'world.'

SHRDLU was not designed with language-learning
purposes in mind. However, even with a much less
sophisticated approach, similar methods couid be
used to develop a number of different microworids in
which students must use commands and spatial terms
to manipulate objects on the screen. For example,
the student could tell khe'éomputer how to draw the
following figure without lifting the 'pen' off the
gcreen or retracing the same line twice: '
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'In doing so, sStuden  would have to use well-~formed
commands embodying several different types of prepoc-
gitional phrases. Logical or semantic errors would
immediately show up in graphic form on the screen.
'These are simple examples of the word picture type
of activity, which will be treated at a more gophis~-

ticated level below. .
Another kind of relationship_betw;ét student
and computer can be developed in which koles are

reversed and the student' teaches the machine., 1In
the familiar Animals compdter game, for instance,
the computer gsks,the'studbnt to think of an animal
~and then tries to guess what it is. At the start,
the computer only 'knows' two animals, so it is
extremely unlikely that it will be able to guess the
student's choice. When the computer is stumped, it
asks the student to teach i three things: the name
of the new animal, the plural form of the name, and
a question that will discriminate between the new
“animal and the closest animal known to the computer.
'A brief sequence might proceed as follows:

Computer: Does it live in the water?
Student: No. .
* Computer: 1Is the  animal you're thinking of a
moose? '
Student: No.
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Computer: All right, I give up.
~ What is the animal you're thinking of?
‘Student: A zebra.
Computer: Please type a question to show the
difference between a moose and a zebra.
Student: Does it have stripes?
Computer: What's (the correct answer for a
- ' zebra?
Student: Yes., '
Computer: What's the plural of zebra?
Student: ' Zebras. v
Computer: Thank you. Now I know 3 animals!
Do you want to play again?

«scsand so on.
The computer will use what the student teaches

it in futdre rounds of the game. 1In this version,
adapted for ESL purposes, the computer will some-
times use questions ih the plural and sometimes in
the singualar. It provides absorbing practice with
several points: singular/plural, WH-questions, and
yes/no questions. As a follow—up to a lesson deal-
ing with any of these points, it presents an ‘
attractive alternative .or supplement to straightfor-
ward drilllhnd-practice. Teach-the-computer activi-
ties of this sort could ke developed to cover other
areas of language. R ‘

Another fruitful area is the relaticuihip’
activity; in which attention is focused on ditferent
exponents of a function and their levels of formal-
ity or informality. In one variant, students are
told they are in an unfamiliar -city and need to find
the central post office dquickly in order to mail an
important letter before the last collection of the
day. The computer then describes the current scene,
including passers-by whom the student must ask for
information in order to find the post office. At
each encounter, the student must choose from a range
of questions at different levels of formelity and
informality. The passers-by w:ll be uncommunicative
or downright obstreperous if the wrong level of for-
mality is used, and valuable time will be wasked.

In another variant, the student and cozﬁﬂier
are partners--Sor example, the student is the
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)i supervisor and the computer a member of his staff.
Their 'job' might be to install deveral new tele-
phones in an apartment building. Again, students
must choose from a range of different levels of for-
mality in questioning various inhabitants of the
building and in giving instructibns to their com-
puter| 'laborer.’

This type of simulated interaction can be
further enhanced by Gsing a computer-controlled
videodisc to show students the results of their cho-
sen language in movie sequences.. One simulation of
this type, baséd on videodisc players controlled by
a microcomputer, has already been developed for
Yearners of Spanish in the Montevidisco project
(Schneider and Bennion 1983). 1In this exciting
pioneering project, important linguistic and cul-
tural points are combined in an absorbing simula-
tion of a visit to a Mexican village. It can only
be a matter of time before similar materials are
developed for the ESL curriculum.

With grammar points that 8imply 'need to be
lea?ned, such as the past forms of krregular verbs,
one method of making the work more enjoyable is to
present ‘it as a game for two or more players. The
computer can act as 'host'-in a game show setting,
presenting itqms to each participant in turn. All
the features of these shows can be mimicked, includ-
ing bonus points for several consecutive right an-'

*swers, surprise questions, and a flashing, animated

scoreboard. Most students will enthusiastically

spend all the time allowed them on these learning
games, and their recall of items on which they ori-
ginally made mistakes is surprisingly good.

s Finally, let us examine some of the word pug-
ture activities 'that are possible with mora sophis-
ticated hardware. For successful implementhtion,
many of these programs would require a copiputer-con-
trolled ‘videpdisc or videotape player,, although some
could be implemented with simple computer graphics.
In word picture activities, when students produce a
meaningful and well-formed word, phrase, or sentence,
they are shown visually what they have created. The
provision of -visual information along with the text
medium will tend to enhan?z learning and re}ention.
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This approach is reiated to the computer 'micro—_

Worlds' described previously. It is also similar in
concept to the 'turtle graphics' component of the
Logo computer language (Papert 1980), One of the
central principles hind Logo is that the process
of learning can be made far easier if the results of
the learners' efforts are displayed in graphic form.
Another important concept is that extraneous ob-
stacles to learning should be removed as far as
possible by the use of microworlds designed for this
purpose. Just as with Logo, word picture activities
may be most effective with young learners of .English,
We will briefly examine two more.;specific types
of word picture activities. 1In the first, students
work with -restricted groups of words on the computer
screen. For example, there may be noun phrases like
hig* car and her car and a range of comparative
expressions such as longer, 8lightly, and much.
Students choose words from the group (via a num-
bering system, touch-sensitive screen, or light pen)
to form sentences at the bottom of the screen. When
a well-formed sentence is produced, an appropriate .
‘audiovisual sequence is shown from the videodisc.
An example of this (althoagh based on computer
graphics, not the videodisc) is to be found on the
PLATO system. ] ‘
A second type of word picture activity, at a
more basic level, would be suitable for much younger
beginners in a second lapguage. The atudents play
with restricted groups og letters shown in enlarged
form on the computer.fgreen and move ‘“hen about as
described above. Whehever they form a word, that
word is ‘Sshown in simple sentence contexts on the
computer screen with accompanying audiovisual
material from the videodisc. This type of system may
also bave general applications in first language
reading and writing. Its potential is considerable,
gsince it allows the young learner to 'play' with ~
written language, while providing immediate confi;—
maiion of accurate language use through semantically
riqg audiovisual channels.
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Chapter 9: Other Arcas of ESL

Computer-assisted learning also has significant
implications for, other asPects of the teaching of
ESL, . In many of the areas covered in this chapter,
-such as study skills, cultural orientation, testing,
and English for specific purpoges, very’little soft-
ware has .yet been pub]ished. Ir. other areas, notably
‘bilingual ESL and teacher's aides, substantial
materials are already on the market.

STUDY SKILLS

. "

Computer-assisted methods have considerable
potential in the area of study skills. The
‘situation is similar t> reading in that~§tudy skills
are highly idiosyncratic in their acg(isition and
use, with wide variations in technique, speed, and
ability among students at the ‘same’. level of
English proficiency. These circumstances .call for
an individualized learning approach of the type com-
puters can effectively gsupply. Also, since most
study skills involve students -in producing written
responsés, this is an area in whic¢h basic computer
,systems are quite adequate.,

Note making from a reading padsage is an'activ-
ity that lends itself .particularly well to com-
puterization. If sufficient computer time is
available, students can enter their notes directly
’ into the word procescur as they aye reading,
returning at the end of the passage to organize them
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into a loagical final form. A more sophisticated '
note-making activity might present the reading
passage on the computer screen, enabling the stu-
dents to select words, phrases, or sentences with
just a few keystrokes as part of their 'notes.' At
the end of the passaje, the notes could be directly
printed out or returned to the screen first for
polishing. !

Skill in note taking from lectures could be
developed using video-based materials in a similar
manner to-'other listening skills materials. In the
course of typing in.answers to questions basgd on
the listening material, students would also be’
bujlding up a well-rounded set of notes in word-
processing form that they could then utilize in
other written activities.

Another set of study skills that could be
handled very effectively by CALL techniques would
be the efficient uge’ of textbooks. This would cover
topics such as location and function of different
parts of textbooks (index, appendices, :tc.) and the
use of appropriate reading styles such ar skimming
and scanning. All exercise materials wou!d be pre-
sented on the computer, with referenc2 t> a textbook
in the students' hands. The CALL programs would

. contain' a simple authoring system so that teachers_'

could enter questions and answers based cn actual

" textbooks available in class and relevant to the

students' interests. Where possible, a text would be
used from a course the students were currently
taking. In this way, the lack of realism involved
in using their ESL textbook as the study text could

\

be avoided.

-

CULTURAL ORIENTATION.

f —

1 /

In many of its aspects, the contrast between
American .cultural values and practices and the
students' own culture can be a fruitf&l, engaging,
and humorous suvurce of traditional classroom @ctiv-
ity and discussion. However, the role of the cow-

. L
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puter as a private, e-otionally neutral learning
mediun can be of potential value in dealing with
areas where students' cultural habits or practices
are in embeirassing and awkward conflict with.their
new .environment, K

In certain areas of the world, for example,
water is a precious substance not to be wasted by
overly frequent bathing or showering. Unfortu-
nately, transfer cf this level of personal cleanli-~
ness to the United States can create a very negative
impression. 1In some cultures, public rebukes are
never given, and students may.respond to mild criti-
cism with smiles or laughter that result from their
surprise and uncertainty toward what they perceive
as extreme rudeness. BAgain, this type of reaction
can easily be misinterpreted in the American milieu.
Attempts to explain or discuss such topics in class,
particularly wi-2n students are relatively new to the
country and have the greatest need t&\ynderstand
them, often end in embarrassment and failure to
communicate.

Topics like these could be presented in a less
threatening and less awkward manner through cultural
simulgtor programs. With the most basic computer
hardware, ctudents are piaced in gituations des-.
cribed in text pasdages on the screen. 8 in all-
simulations, they are given a choice of several
actions and are then shown the consequences of their
behavior. Explanatory notes can be provided, and
students can be routed back to test other options.
With a computer-controlled videotape or videodisc
player, much more powerful presentations, involving
a whole range of subtle cultural phenomena, are ‘
. possible. g : "

As mentioned elsewhere, a prototype of this
approach called Montevidisco (Schneider and Benniion
1983) has already been produced to simulate a visit
to a Mexican village for American learners of '
Spanish. The use of the visual medium also helps to
overcome the probiem uf using such cultural mate-
rials with limited English speakers. Working at
their own pace with theeh;lpful context provided by
the video, students find it possible to comprehend
relatively difficult materials.

-
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TESTING

Computer -assisted techniques can contribute in
at least three important-ways to the process of
language testing. -The first of these grovides the
teacher with a systematic method of building a’
test bank of items (this function could also be
included under the 'Teacher's Aide' category).. At
the simplest level, this would require only that the
teacher have access to a computer, as the actual
tests would be printed out, dupl cated, and admin-
istered\to studehts in the traditional pen-and-paper
form., The computer would function as a structured
word processor, allowing teachers to enter and edit
gections of related test items over a period of v
time.

Once -the item bank has been established, the
computer can be asked to genérate a ‘new' test by
randomly choosing ten questions from section one,
five questions from section two, and so en,, printing
them. out in correctly numbered form with the stan-
dard instructions included automatically. In this
way, 'new' tests can be generated (together with
_answer keys if included in the program) with vir-
tually no further teacher effort each time the
course is givens : ¢

-Pt a more, ,ambitious level, ,the items in each
section tould be standardized so that the. computer
could generate and print out a different test for
each student,., The answers could then be entered
into the computer, which would perform the necessary
processing of raw scores to equalize the test

‘results. While attractive on several counts, this
sophisticated test generation approach would require
far more time and expense in its development.

If sufficient -computer systems are available, :
tegts generated as above can also be administered to
the ‘student at the computer keyboard. This type of

 direct administration represents the second level of
. computer involvement in testing and offers numerous
behefits. Naturally, all scoring and grading of the
tests can be done instantly by the computer, the
results being available for display on the video
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gcreen, storage on diskette, or printing out in
~report format, For research qnd development appli-
cations, much of the routine labor involved in jtem
analysis, statistical computations, correlation
studies, and test gtandardization would be elimi- |,
nated. Diagnostic tests can algso be directly tied
into specially tailored courses of study, including
CALL materials if desired.

The third level of computer involvement offers
a still mu.ce attractive posfibility: computer-
adaptive testing. 1In a computer-adaptive test, the
items are divided into sections covering a given
language point as deBcribed above, but within each
section several levels of d.fficulty are distin-
guished. For example, gsection five might deal
‘with pronouns; items on You and We would be level
one (beginning) in difficulty, whereas test items on
yourself and yourselves might be considered level
three (intermediate). The adaptive proficiency or
placement test would continually- adaust to each
student's level as establighed in the test so far.
Thus, students whose answers showed they were begin-
ners wolild never receive itembd at the intermediate
or advanced‘®level. Instead, the computer would
. automatically present items pitched at each stu-
‘dent's approxinmate perceived ability level until a
consistent estimate of proficiency was established.

If oneycompares this procedure with a tradi-
tional paper test, where many of the items in a
fixed set are either much too easy or much too dif-
ficult for the students, it is clear that adaptive

\

tests are potentially more accurate and cohsiderab}y'

shorter. They are also more humane in that fewer JE
the items will be.beyond the students' competence,
so that there will be less tendency to impress
beginning and intermediate level students with their
lack of knowledge.

ENGLISH FOR SPECIFIC PURPOSES

y

ESP classes in the United. States are frequently

\
)
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composed of students with a mixed range of academic
or technical interests. This situation can be
handled to some extent by generalized ‘academic' or
‘vocational' materials, but students and their
teachers often feel the need for at least some
activities directly focused or students' own par-
ticular subject areas, Through its power to provide
individualized learniny, the computer represents a
valuable ‘resource in the ESP program (Wyatt 1982).
One of the main problems is the time taken to pro-
duce parallel sets of learning materials in a number
of different subject areas and contexts. In the
short term, one solution may be the use of suitable
authoring systems that will permit the teacher to
rapidly enter simple yet worthwhile learning mate-
rials directly sargeted toward the ESP interests

of ‘individual students in a particular class.

In terms of immediate applicationsg, however,
the best source of software for ESP courses may well
be computer-based simulations. A large and growing
range of simulatiom programs is to be found in.a
surprisingly wide spectrum of subject areas: econom-
ics, business, physics, chemistry, and aviation are
just a few examples. An attractive course unit might
be structured around a simulation that was never
intended for language-teaching purposes. It might
begin with the.review of key concepts and vocabu--
lary, move to student work with the simulation
followed by discussion of the experience, and finish
with a written: assignment based on the results.
ExiSting simulations can thus be exploited to pro-
vide highly motivating ESP modules.

Where computers are available, one possibility
(entirely separate from CALL) .is to use the computer
itself as the object of authentic study activities.
Using some of the extensive course material designed
for native speakers, the ESP curriculum could
include a brief computer literacy course. Even for
nontechnical students, basic computer knowledge and
llteracy are fast becoming prerequisites for full
participation in academic life. Humanities as well
as science and technology students could benefit
from activities based on computer technology to
foster communicative language use through team proj-
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ects and individual study.

Computers can algc provlide oxtremely valuable
information to the ESP course developer through
their ability to analyze passages of taext in each
FSP register. 'Textual analysis will be discussed in
mora detail in tha 'Teacher's Alde' snctlon.

BILINGUAL ESL

As with ESP, the applications of computer-
assisted techniques in bilingual ESL are based
di.rectly upon the compu.er's capacity to individ-
ualize the presentation and practice of learning
materials. 1In the case of BESL, however, it is not
the context that is being individualized, but rather
the language’ of instruction and the exercise mate-
rials, '

At the beginning level of learning English,
there are frequently instructions and explanations
that could be greatly clarified for students if they
could be presented in the students' native lan-
guages. In theory, computer-assisted techniques
clearly hold the potential to implement this,
whether in text form on the screen or through audio
materials. The practical limitation is again the
time necessary to produce parallel sets of matqrial,
although this is less of a problem than with ESP,
because only the -explanatiéns and instructions need
to be adapted. One examplé of course materials
adapted for different BESL purposes is a curriculum
that is available in two forms for speakers of
Mandarin .Chinese and Spanish (from the Computer
Curriculum Corporation). A large integrated cirricu-
lum of this sort -has not yet been produced for

microcomputers, but an increasing number of individ-
uag\programs for BESL are becoming available (Sauve

and_Schnuer 1983:; Wyatt 1984). Of tcourse, as stu-
dents progress, the use of the native language is
rapidly, reduced, and it is soon replaced’exclusively
.by the tagfyet language. ‘

" A further possibility is the modification and

~
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Individualization of CALL activitian, banad on
native languagae background. ‘Through contrastive
analysls and padagogical experlenca, spoclal araas
ot difficulty can ba pradicted for speakers of upe-
ciftc languagan, 1In principle, computer-ansinted
matarials, couplad with axtra asslatance such an
contrasntive oaxplanationn, could provide more exton-
nlve practice for thone ntudenty,

The computer can provide valuable information
to the BESL course developer who ls involved in spe-
cific vocational areas. Through its ability to ana-
lyze the language of vorational texthooks or manuals
typad intu Lk, the computer can provide gpecific
Lnformatlion on laxls and ayntax. Taxtual analysia
will he discussed at more laa-th in the following
gaction,

TEACHER'S AIDE

Many of the ways in which the computer can
directly assist teachers have been outlined in pre-
vious sections. Once teachers have sampled the
delights of word procegsing, with all materials
available for continuous -view, editing, and reuse,
it is unlikely that they .ill use typewriters again
except for brief notes. Even without the special
programs described in the section on testing, it is
a considerable convenience to be able to modify and
recycle tests stored as documents. . Word-processing
documents can generally be used with 8pelling check
programs that eliminate embarrassing and misleading
errors on materials prepared for students. Stored
passages can be automatically analyzed for readabil-
1ty in terms of several of the st~n.ard reading
indices. ‘

Tinquistic research can also be performed
through programs designed to generate concordances
and similar types of textual analvsis on word-
processing documents (Macdonald e- al. 1982). In
one kind:of concordance, every word that occurs in
the reading passage is printed down the center -of
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the page in alphabetical crder. To the left of the
word, the sentence context immediately preceding

it is printed as far as space permits, and to the
right the sentence context immediately following it.
This permits important-insights into aspects of
vocabulary and grammar. If conditionals are of
interest, for instance, many data are obtainable at
a glance from the if, unlesg, and whether sections
of the alphabetized concordance. Similarly,, fre-.
‘quency analysis can be run on a document, producing
anything from, a simple alphabetic word list, with
the number of occurrences printed after each lexical
item, to a sophisticated analysis of the most common
three-word combinations in the text.

This type of analysis can be of tremendous value
to all course developers, but it is particularly
helpful in ESP course design. Unfortunately, the
memory and processing speed requirements have
largely restricted any powerful tektual analysis to
large computer systems (Macdonald et al. 1982),
algthough one microcomputer-based concordance genera-
toé?has recently been reported (Davison 1983).

" However, there are several Programs for microcom-
puters that will perform simple readability and word
frequency computations.

Computers generally permit direct access to a
source of research information that is growing
rapidly in importance: the on-line database. With a
microcomputer, an additional peripheral known as a
modem is necessary to gain access to databases over
standard telephone lines. One type of modem has. a
receptacle into which the telephone receiver is
. placed. Modems essentially transform’ outgoing infor-
fmation from the computer into a form suitable for
| transmission over telephone lines, and convert
incoming information to a form that ‘the computer can

; recognize.s Using a modem, even some inexpensive

" microcomputers can be connected to a wide range of
information®sources. There are an increasing number
of small, specialized electronic 'bulletin boards'
in addition to the very large databases maintained
by information systems such as ERIC (Educational
Resources Information Center). Using the same type
~of equipment, it is also possible to communicate’
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directly with colleagues via their computers and to
send documents and programs as ‘'electronic mail.'
There are a number of programs that permit the
teacher to produce interesting supplementary
materials for use in the traditional classroom.
With one such program, the teacher can produce
crosswords for student use in a matter of seconds.
Words of the teacher's choice are typed in one at a
time, and the computer displays the embryonic
crossword on the screen. If the first position
suggested by the computer for a new word is not
pleasing, other possible positions can be explored:
before settling on the final form. When all the
words have been entered, the teacher is prompted for
clues to each of the horizontal and vertical
entries. Finally, the complete crossword with clues
can be printed out in highly professional-looking

form for duplication and distribution to students.

1f sufficient computers .are available, there are
variants of this program that permit students to
work on the crossword directly at’ the computer.
Similar types of programs are available to assist
teachers in preparing other kinds of language game
activities such as anagrams and word 8searches.

A final use of the computer is as an electronic
gradebook., 1In many instructional CALL materials, a
complete score reporting and management system is
built in. ’ﬁowever, it is possible to buy separate
class management programs that enable the teacher to
enter 511; e course grades, whether from CALL or
t;aditi%nal activities. These electronic gradebook
programs eliminate the work involved in computing
averages -and generating class statistics, but they
do Yequire the additional effort of entering all
grades manually at the keyboard. It mdy be that
they represent a worthwhile saving of effort only
with: relatively large classes or lengthy lists of

scores to be averaged.
4
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Chapter 10: Future Directions and Considerations
(-

4 ’

In a number of areas of education, computer-
agsisted learning has already begun to fulfill its
promise. One very successful case history -is in
basic mathematics (Ragosta et al. 1982). Here,
instructional materials of the drill-and-practice
and tutorial type have.consistently shown that they
can significantly énhance regular classroom
ingtruction. ’ B

For those interested in collaborative methodolo-
gies, the geometrical microworlds created on the |
computer screen with the aid of the Logo programming
language (Papert 1980) are of great interest. Using
Logo, even young children can play with and‘discovér
logical, geometrical, and mathematical principles
for themselves, partly because the results of their
efforts are shown in concrete graphical form. (To
make this even more tangible for very young learn-
ers, teachers can start with an electronic robot
‘turtle' that moves about on the classroom floor
under computer control.) The evidence so far is
generally only anecdotal, but 'Wworkipg' or 'playing /"
within these m&proworlds does appear to offer
entirely new educational experiences that are very
attractive to learners. )

Can these results be duplicated in the area of
language learning? As far as instructional mate-
rials are concerned, investigation into the efficacy
of language arts materials have consistently shown
. positive results (Ragosta et al. 1982), although .|
the gains are sometimes relatively small. As far as
ESL is concerned, student reaction to basic instruc-
tional materials has generally been very favorable,

A
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and studénts report that such courseware has bene-
ficial effects on their learning (Merkel et al.
1980). Collaborative and facilitative uses of CALIL
are comparatively new, and informal evidence for
their efficacy ic all we have., As is generally the
case, students and teachers both report their
axperiences in positive terms. Clearly, however,

. far more research is needed into'the effectiveness
and value of computer-assisted ESL.

In the area of courseware, one of the chief .
short-term problens is its relative scarcity. It
‘was mencioned previously that some of the longer-
established larger-computer systems have extensive
ESL courseware packages. The microcomputer user is
in a very different position, with relatively little
available at pfesent. Ag our principal suppliers of
educational materials, the major publishing houses
would seem the logical source to turn “to, but - they
have keen extremgly cautious in moving into the new
market. This situation is now beginning to change,
and some momentum is develop-ng in the design and
production of ESL sof tware.

The question of software quality is: also of
concern and has bean greatly complicated by some
fundamental misunderstandings and confusion., As we
have seen, software may be broadly divided into
instructional' collabbrative, and facilitative cate-
gories, depending on the- role of student and com-
puter. All too often, sof tware ig characterized as
being 'poor,' when in fact it achieves its goals

. rather well but does not fall into the category of

CALL -that the reviewar happens to favor.

Similar problems arise when courseware is
criticized on grounds of style and special effects
rather than.basic educational value! (Wyatt 1981).
This is particularly true in the area of graphics.
Recently, there has been widespread criticism of

rograms that are essentially text based with few

raphics. One frequently heard point is that these
programs do not take full advantage of the capabili=-
ties of the computer. On closer exapination, this
appears'to be a completely irrelevant question---a

programmer's criticism, rather than that of an edu-

cator. If a program is effective and educationally

2

™

-~

BRRN

113

S NG



valid, it seems unnecessary to worry about which'
capabilities of the computer happen to be exploited.

Partly in reaction to the’'criticism, some
recent CALL materials have begun to incorporate
sophisticated high-resolution pictur2s. Unfortu-
unately\ in some of these programs, the graphics
actually ‘appear to obstruct the learning prucess by
distracting attention and slowing the student down.
Graphic material may have an important role to play
in some programs, but their inclusion should be
based on a valid educational rationale. They cer-
tainly need not be included merely to hold ‘the
learner's interest-—-experience shows that well-
programmed ‘'text only' materials are eiuttremely
effective in attracting and keeping students' atten-
tion.

"One of the most irksome problems in CALL is the
inability to transport software easily from one com-
puter model to another. Of course, where the second
computer is intended to be a functional cepy of the
first, as with 'Apple-compatible' or 'IBM~compat-
ible' computers, the question of transportability
should not arise. These computers are specifically
designed %u run the software programmed for tue | -
Apple or IBM. Even in these cases, however, soft-
ware compatibility is not always achieved.

With computers that are not intended to be
'compatibles,' pHe problem is much more Berlous. 1In
the last few yéars, it has often been suggested that

.4 solution is 'just around the corner.' 'The use of

PILOT aB a common programming language for course-=
ware is one example of these proposals. Unfortu~-
nately, there are very compelling technical and
marketing reasons for the difficulty in transferring
software., Claims for methods of making programs
transportable should be treated skeptically. On
closer examination, they usually make the process

easier, but considerable programming time and effort
are still necessary to complete the .rans@ﬁ?.'

Some time ago, RBork pointed out that the ulti-

N

‘mate solution may lie in the falling cost of micro-

cemputer systems (Bork 1981). At this writing, the
price of the least expensive computer on the U.S.

‘narke* has fallen to $50, and it will doubtless be
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even lower when this book is published. 1If com-
puters with surfficient power for _educational appli-
catiorns fall to a comparable price level, as Bork
points out, it will he cheaper for ‘ingtitutions to
buy new microcomputers (in order to be able to run
new software) than to pay for the sof tware to be
rewritten for their e:usting hardware.

One factor that of fers both promises and pit-
fallsvfor CALL is the cantinuous arrival of newer,
more advancud tachnology. The benefits of powérful,
sophigticated compiter, systems and peripherals have
been mentioned on numerous occasiovg throughout this

book. Power and prhistication are no longer

limited to mini- and mainframe computers. There are
microcomputers specifically designed %¢r educational
purposes that cost f£iiteen o twerizy times as nuch

as many of the kasic systems in use today. This

type of hardware. clearly has much to offer if'an
institution can afford it.. The danger lies in the
position au,pted v some experts in computer- -
assisted learning to the effect that relatively
powerful, expensive systems represent the nminimum
acceptable level of ‘hardware.

If this attitude were to become widespread, we
would be returning to the middle of the ‘last decade,
during which only a few well-funded institutions
could afford the equipment ‘for . computer-assisted
learning. Fortunately, uncomplirated computer hard=
ware has already penetrated our s$chools and proven
its worth to such an extent tnat pronouncements’

L

‘about expensive ‘'minimum systems' are unlikely to be

heeded. As computer prices continue to fall steeply
while- their capabilities -expand, we will all come' to
share in- the benefits of more,sophisticated hard-
ware. ) ‘
Before leaving the subject of advanced hardware,
an exciting develorment in the use of interactive
video -hardware should be mentioned. As indicated
previously, videodiscs under computer control will
undoubtedly be used “to' enhance CALL materials.
However, recent advances in/large-screen television -
technology are opening up the way for the emergence
of the television/yideodisc combination as, a
striking new aid to traditional class teaching.
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Integrated complete;y with the textbook materials,
videodisc still)frameg or film sequences shown on
the wide-screen telcvision ‘blackboard' could serve
as the stimulus and focus for classrcom language
activities, Properly used, such video-ass.isted
language teaching (VALT) has the potential to pro-
vide more realistic, authentic contexts for many of
the activities that now take place in the classroom.
One area of serious congern in the past has
been the lack of communication among CALL users at
all levels. To alleviate this problem, umbrella
organizations such as CONDUIT have been formed to
promote the flow of information .about gof tware and
hardware in a broad range of academic subject &areas.
- However, the main problem today is for software
developers and uscrs to become aware oprrecisely
. what types cf courseware are curren*ly ‘available or
~ under development in their own'subject area. Thus,
} the most urgent need is for subject-gpecific quides,
textbooks, clearinytioused} and newsletters. o
In ESL this essential function’is now _beginning
to be better served. Books on the principlés and-
programming of CALL (Davies and Higgins 1982;
Higgins and Johns 1984; Kenning:and Kenning 1984)
and practical information on hardware and sof tware
for CALL (Hertz 1983a; Wyatt 1984) have appeared
recently. Organizations such as the Center for
Applied Linguistics (CAL), the National Clearing-
house for Bilingual Education (NCBE), the .
Computer~-Assisted Language Inst ctlon Consortium
(CALICO), arnd the CALL Interest??ection of TESOL
will help to provide information' on a continuing
basis. With the encouragirg progress in this and
many other \areas of concern the future of computer -
assisted learning in ESL seems bright indeed.
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Sources of Software and Information on CALL

1. BIPACS 33 West Walnut Street, Long Beach,
NY 11561

2. Borg-Warner 600 West University Drive,
’ ‘Arlington Heights, IL ' 60004
3. CALICO 233 SFLC, Brigham Young University,
: Provo, UT 84602 ) ~
. . »>
4, Callboard 19 High Street, Eccleshall, Stafford
ST21 6BW, England

5. CEEDE College of Education, University of
Iowa, 218 Lindquist Center, Iowa City, IA 52242

" 6., Center for Applied Linguistics/ERIC Clearinghouse
on Languages and Linguistics 3520 Prospect
Street, N.W., Washington, DC 20007

’

™ : " 7. CHECpoint Systems 1520 North Waterman Avenue,
+ San Bernardino, CA 92404

8. CILT 20 Carlton House Terrace, London SW1Y
‘ SAP’ Er‘gland - <y

9. CCMPRESS P.O. Box 102, Wentworth, NH 03282

10. COMPUTER CURRICULUM CORPOﬁATION. 1070 .Arastra-
& dero Road, Palo Alto, CA 94304 0
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11,

12,

13.

14,

15.

16.

17.

18.

19.

20.

21,

22,

23,

24.
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CONDUIT M310 Oakdale Hall, Un1ver51ty of Tecua, B
$.0. Box C, Oakdale, IA 52319 e

DORMAC, P.O. Box 1699, Beaverton, OR 97075

EIS Audio 804 North Neil Street, Champaign, IL
" 61820

Encyclopedia Britannica 425 North Michigan
Avenue, Chicago, IL 60611

Gessler Publishing CQmpany 900 Broadway, New
York, NY 10003

Hartley Courseware Box 431, Dimondale, MI .
48821 )

‘Heinle and Heinle 29 Lexington Road, Concord,
<MA 01742 .

infocom 55 Wheeler Street, Cambridge, MA 02138

Instructional Development Systems /Skillcorp
Sof tware 3741 014 Conejo Road, Newhury Park,
ca 91320

J-WARE 1316 Gibbs Avenue, St. Paul, MN 55108

Minnesota Educational Computing Consortium

{MECC) 2520 Broadway Drive, ;St. Paul, MN

55113 ) h
‘§ .

Muse Software 347 North Charles Street,
Baltimore, MD ' 21201 ~

National Center for Bilingual Research (NCBR) /
4665 Lampson Avenue, Los Alamitos, CA 90720

National Clearinghouse for Bilingual Education N
(NCBE) 1555 wilson Boulevarq; Rosslyn, VA
22209
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25, Ontario Institute for Studies in Education
(OISE) 252 Bloor Street West, Toronto, Ontario
M5S 1V6, Canada \
26. PLATO Control Data Corporation 3100 South
~Avenue, Minneapolis, MN 55440
or PLATO Computer-based Education Research
Laboratory (CERL) University of Illinois,
Urbana, IL 61801

27. Regency Systems 1610 Interstate Drive,
Champaign, IL 61820

28, Régents/ALA 2 park Avenue, New ?qu, NY 10016

- - 29. scholasti¢, Inc. 902 Sylvan Avenue, Englewood, —
Cliffs, NJ 07632
. A , o ,
30. School and Home Courseware 1341 Bulldog Lane,
Fresno, CA 93710

b

31. scott’voice-Based Learning Systgﬁs 1111 wWillow"
springs Drive, Denton, TX 76201

32, specialized Curriculum Design 4614 Cﬁase
Avenue, Bethesda, MD 20814 N
33. TESOL CALL Interest Section TESL Centre,
- “Concordia University 1455 de Maisonneuve

\ Boulevard West, Montreal H3G 1M8, Canada
s g :
34. The Soft Spot 800 East Arapaho, Suite 110,
{ Richardson, TX 75081
35. TICCIT Hazeltine Corporation 7680 Old Spring-
house Road, McLean, VA 22102
36. Visage Videodisc, Inc. 12 Michigan Drive,
. Natick, MA 01760
37. Wible Language Institute P.O. Box 870, Allen-
town, PA 18105
j 125
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38.

39,
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WICAT Systems
JT 84057

Wicla Sof tware
W5 SHY, England

1875 South State -Street, Crem,

2 Nicholas Gardens, London

sl
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