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Preface

This book grew out of an idea for a symposium entitled, ‘Computers in Applied
Linguistics: The Decade of the 1980s and Beyond’, that we organised for the
World Congress of the International Association of Applied Linguistics (AILA)
at the University of Sydney, Sydney, Australia, in August 1987. Many of the
papers represent second or third generation versions of papers read at the sym-
posium or in other sessions at the Congress. Still others were solicited later, in
order to round out the contents of the volume and to ensure representation of
certain topics and areas of interest.

The development and editing of the papers was a major undertaking,
requiring approximately two and a half years to complete. Besides a number of
technical matters relating to the content of individual papers, it has been a huge
task to edit so many papers at such great distances. Not only were the two edi-
tors situated approximately half way around the world from each other, but the
contributors were spread out across Australia, Europe, and the United States.
Looking back, we probably could not have conceived of a situation less con-
ducive to good communication.

Though the process was slow and sometimes frustrating for us and the con-
tributors, we did manage to communicate — via air mail, telephone, electronic
mail, and personal travel. Each of the original papers has been extensively
reworked based on two or more rounds of feedback from each of us. In their pre-
sent versions, we feel that each paper represents a significant contribution to the
burgeoning field of computers in applied linguistics, and we are pleased to have
been able to support the development of this timely collection.

We wish to express our thanks to M. A. K. Halliday, whose encouragement
to publish the papers from the AILA symposium led us to develop the present
volume, and to Manfred Pienemann, who suggested Multilingual Matters as a
potential publisher for the material. We also wish to express our thanks to all of
our contributors for their interest in the project and willingness to work with us
in bringing the volume to completion.

Martha C. Pennington
Hong Kong

Vance Stevens
Sultanate of Oman

vii



B

2 Humanism and CALL:
A Coming of Age

VANCE STEVENS
Sultan Qaboos University, Sultanate of Oman

Introduction

This article attempts to put into perspective the coming-of-age of computer-
assisted language learning (CALL), various aspects of which are documented in
other parts of the volume. It is argued here that, in shaking off the influence of
the early behaviourists, CALL is becoming more ‘user-friendly’, or humanistic.
Whatever its precise manifestation, humanism in CALL means that courseware
lends itself these days more to what students want it to be than what a particular
program designer may have originally intended it to be. This watershed develop-
ment has not only brought CALL more in line with current thinking about lan-
guage teaching methodology, but also heralds the emergence of CALL as a

-versatile tool, as an aid to learning, and as an informant on language rather than

a preceptor, task-master, or programmed instructor.

Before embarking on this topic, a few points should be made clear. First of
all, it is not suggested here that CALL, or any learning for that matter, is not to
some degree behaviouristic. Almost every human interaction — teaching in par-
ticular — is an attempt to modify behaviour. However, behaviourist psycholo-
gists have been restrictive in the transactions allowed in their models of how
behaviour is modified, and it is the courseware evolving from such models that
current CALL developers tend to reject.

A second point of clarification is that, in so far as no one theory succeeds in
describing a mechanism as complex as how people learn — let alone how they
learn languages, which themselves defy accurate description — this article does
not intend to dogmatically espouse any particular theory of learning. It shows,
rather, how recent developments in CALL exemplify humanist paradigms.
Proponents of various learning theories (e.g. Skinner, 1974) generally

11



12 COMPUTERS IN APPLIED LINGUISTICS

acknowledge the limitations of their theories while arguing that the available
evidence supports their view of how people learn. The view put forward here is
that since we lack a means of either accurately describing or controlling what it is
that we want people to learn, one major advantage of CALL is its flexibility in
providing students with tools that utilise their demonstrated abilities to figure
things out and so to learn according to their motivation and interest.

P

In its role as tool in language learning, CALL is not asgumed to be the sole
means of delivery of a course of language instruction. Therefore, certain objec-
tions to learner-directed modes of study (e.g. that they are inefficient because
they rely on induction and leave the learner to wander aimlessly in a jungle of
disordered linguistic data) could, if desired, be compensated for in other parts of
a course. In this way, CALL can be integrated into the curriculum as a medium
that allows students to experiment with concepts taught elsewhere. Conversely,
CALL is also something that a student can employ on an ad hoc or self-access
basis without its being part of a set course of study.

Changing Attitudes Toward the Way People Learn

It is widely recognised that mid-way through the present century, a conver-
gence of behaviourist psychology and of structural linguistics led to a domi-
nance of the audiolingual method in language instruction, and to interest in
programmed instruction (PI) as a means of delivering instruction in general.
Drili-and-practice CALL is in some respects reminiscent of the former, while PI
lent itself particularly to the design of computer-assisted instructional programs
(see Ahmad et al., 1985, for a survey of this era of CALL development).

Eventually, as Brown puts it (1980: 242), ‘language teachers were discov-
ering that the ALM actually was not working! People were not learning the
communicative functions of language.” A similar impression of programmed
instruction is conveyed by Rivers (1981: 119), who notes that its tendency to
‘preoccupation with the teaching of innumerable details about the language ...
can distract attention from the real “terminal behavior”, that is, the whole of lan-
guage as it operates in an act of communication.” The problem with early
CALL, as with the teaching practices it emulated, was that while both might
have succeeded in teaching the surface forms of the language, neither promoted
carry-over to spontaneously communicative contexts.

It was obvious to practitioners that either the model on which these meth-
ods were based or the interpretation of the these models in the creation of
instructional algorithms was flawed. It may be unfair, as is often done, to lay the
blame for these failures on ‘behaviourism’ as a whole; Carroll (1966: 104), in
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fact, attributes to the audiolingual habit theory ‘a vague resemblance to an early
version of a Thorndikean association theory’. Nevertheless, general dissatisfac-
tion with lockstep teaching encouraged an interest in more humanistic approach-
es to learners and their individual strategies for learning.

Humanist approaches to learning are articulated in the psychology of Carl
Rogers. Rogers (1961: 35) postulates an:

urge which is evident in all organic and human life — to expand, extend,
become autonomous, develop, mature — the tendency to express and acti-
vate all the capacities of the organism, to the extent that such activation
enhances the organism or the self ... it is my belief that it exists in every
individual, and awaits only the proper conditions to be released and
expressed.

Hence the humanistic educator’s interest in environments conducive to learning
which favour this quest for self-actualisation. Such an approach is epitomised
for computer-based learning in Papert (1980).

According to Graham (1986: 56), Rogerian therapy provides a threat-free
environment ‘in which the individual learns to be free. As such it is an educa-
tional process, one that Rogers believes can be as effective within the classroom
as in the clinic’ (Rogers, 1969) and which depends on the relationship between
facilitator and client having three significant qualities. The first is what Rogers
(1961: 33) calls ‘a transparency on my part’ and what Brown (1980:"77) inter-
prets, in the area of language leamning, as a focus:

away from ‘teaching’ and toward ‘learning’. The goal of education is the
facilitation of change and learning. Learning how to learn is more impor-
tant than being ‘taught’ something from the superior vantage point of a
teacher who unilaterally decides what shall be taught,

This description anticipates the second significant quality of the therapist or
teacher, which is ‘unconditional positive regard for the client’, while the third is
empathetic understanding or genuine listening — a continuing desire to under-
stand the feelings and personal meanings which the person is experiencing’
(Graham, 1986: 55).

Rivers (1981: 89) characterises the influence of humanist psychology on
language learning as follows:

In practice, the humanistic approach has resulted in the inclusion in lan-
guage-learning materials of vocabulary and activities for expressing one’s
feelings, for sharing one’s values and viewpoints with others, and for devel-
oping a better understanding of others’ feelings and needs. A language
class is a particularly suitable environment for meeting affective needs,
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because much of the activity can take the form of role playing, simulation
games, and small-group discussions. The expressive arts ... require the stu-
dent to seek the most appropriate forms in the new language to express
nuances and meaning.

With this re-emphasis on individual worth and difference, language
teachers became conscious of the fact that individual students prefer differ-
ent modalities of learning ... they also learn at different rates and employ
quite different strategies for understanding and retaining the material to be
lefirned. With this new understanding, teachers were no longer satisfied
with a monolithic ‘what is good for one is good for all’ approach.

Complaints concerning the inadequacy of CALL software have surfaced
frequently in the literature, but are generally directed against the kind of soft-
ware based on instructional algorithms rooted in PI and the pattern practice tech-
niques associated with audiolingualism (Hubbard, this volume, chapter 3, cites
§evera1 such complaints), But the situation is changing; we are now seeing
improvements in CALL courseware in accordance with more recent shifts in
approaches to the way people learn languages (Stevens, 1989a).

The present article attempts to show how these improvements have fol-
lowed from humanistic approaches to language learning, as characterised above.
First of all, it will be shown how present CALL courseware emphasises learning
rather than teaching. Recent CALL development attempts to exploit an urge for
s.elf-a‘ctualization in learners through use of non-threatening leamer-centred set-
tings in which discovery learning, problem-solving, and tool-based activities fig-
yre Prqminently. Furthermore, in current CALL courseware, the role of teacher
is diminished with respect to that of the student, in providing control over
modalities for learning and in attempting to compensate for individual differ-
ences. Second, the article suggests that current CALL courseware displays ‘pos-
mv_e regard’ for students in so far as programmers have gone to great lengths in
their con§ideration of the convenience of those using it. Finally, the article raises
the question of communication both with and around computers — in particular
regarding activities in which students can ‘express nuances and meaning’ in tht;
target langunage.

Focus on Learning as Opposed to Teaching

- Hum.anism in language leamning seeks ways to empower individuals to
chr‘ect thel.r own learning, rather than ceding control over leamning to an authori-
tan-ve e‘:nnty, as in behaviourist models. Higgins (1983; 1988) expresses this
flOtIOI‘l‘lI] terms of his pedagogue/magister dichotomy. In his view, the magister
is the instructor directing students unilaterally, while the pedagogue is a slave
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following a step behind, always ready with a clue or answer when asked. The
pedagogue facilitates learning but does not control it. Higgins points out that
magisters have their place in learning, but when ‘magisterial thinking’ predomi-
nates, learners may be discouraged from extending their learning through pro-
ductive experiment,

Whereas it often serves the magister’s purposes to customise the teaching
environment, the pedagogue operates in the environment at large. Accordingly,
and despite a dearth of corroborating evidence, many language teachers have
found intuitively appealing Krashen’s suggestion (1982) that grammatical com-
petence will follow naturally from interesting, relevant, comprehensible, and
unsequenced language input. More recently, parallel distributed processing
(PDP) has emerged as a model of cognition which seeks to explain how humans
learn without resort to explicitly expressed rules. Developers of PDP models
have succeeded in simulating acquisition of past tense verb forms (Rumelhart &
McClelland, 1986) by programming a computer to develop ‘connection
strengths which allow a network of simple units to act as though [emphasis in
original] it knew rules’ (McClelland er al., 1986: 32). Such a model suggests a
mechanism by which acquisition could conceivably occur solely through learner
interaction with authentic language environments. The above paradigms lend
theoretical support to use of materials for language learning which replicate an
authentic target language environment.

The computer is coming to be regarded as a medium with significant poten-
tial for work with authentic materials. It is possible to store large databases con-
taining natural language on computers and to provide students with means of
accessing these more thoroughly and efficiently than is possible with other
media. From a humanistic standpoint, interaction with the database is non-
threatening and is prompted by learner interest, curiosity, and need in fulfilment
of the urge to ‘expand, extend, become autonomous, develop, mature’.

We look now at three genres of courseware promoting student autonomy in
learning. Such software provides environments for (1) exploratory interaction,
(2) problem solution, and (3) use of software tools to develop productivity skills
contributing to greater maturity in language learning. Some evidence that stu-
dents have favourable attitudes toward learning English using a battery of CALL
software comprising these three genres has been presented by Stevens (1988b;

1989c¢).

Exploratory Interaction

One school of CALL development, pioneered for language learning by
Higgins and Johns (1984), sees the computer as a repository of information,
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only parts of which are revealed at any given moment. Thus, students are led
to supply the missing pieces according to their knowledge or intuition about
hov.v ic target language operates. From the feedback received, students test
their intuitions, strengthening or weakening them in a continual process. In so
doing, students make discoveries about the target language. It is assumed that
because they have to work things out according to logic and pattern, they are
more likely to internalise and retain the fruits of their discoveries than with
other media.

In diametric opposition to exploratory software is software following the
progrz‘immed instruction approach. The Pl approach utilises carefully prescribed
steps incorporating a gradual build-up of knowledge, with checks on learning at
each step, possibly including branching according to how well the student is
doing. (Where one part of the instructional sequence must be mastered before
the student proceeds to the next, this is more specifically referred to as mastery
learning (see Jamison et al., 1974, for an overview of research into PI and mas-
tery learning).) With PI-based CALL, what is learned is largely controlled by the
programmer. Exploratory software, on the other hand, provides tools enabling
students to browse and manipulate a database. Access to information could be in
almost any order, and its presentation is under the control of the student.

Both approaches have their advantages and disadvantages. The first
approach is behaviourist-based and will result in language learning only if the
programmer has an accurate model of all relevant aspects of the learning situa-
tion and can emulate this on the computer. For example, a model of the student
would have to accommodate individual differences such as maturity level, pro-
ficiency in the target language, and preference for inductive or deductive
approaches (addressed in greater detail below). The model of the material to be
taught might be relatively simple, as in the case of verb forms in various lan-
guages, or complex, as in the case of how these same verbs might be used in dis-
course. The compelling thing about this approach is that it would work if — but
only if — we understood and could control the relevant aspects of the learning
(and linguistic) situation. The possibility of close control explains the popularity
pf such an approach at a time when behaviourists were fairly confident that steps
in learning could be reduced to discrete elements, and when linguists felt that
they were on the verge of developing productive grammatical models of living
?anguag‘es. However, those who take a more holistic approach regarding the
interaction of the many complex and little understood cognitive and affective
factors involved in language learning and who see little hope of devising truly
accurate models of either languages or learners can never be reconciled to the PI
applroach as a way of developing competence in a language beyond the most
rudimentary levels of proficiency.
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It has been pointed out that one advantage to the exploratory approach is
that students can be provided powerful means of systematically accessing data,
and so can, in theory, learn by observing and manipulating more comprehensive
and authentic databases of materials than they could using any other medium.
While PI might actually limit student access to linguistic data, in so far as it
restricts them to a prescribed program of leamning, the exploratory approach
broadens the field considerably and encourages student independence and
curiosity. Another advantage to the latter approach is that, in purposely allowing
flexibility, the materials developer does not require in advance full information
on the targeted users or their learning situation.

Machine-readable authentic text is often available in the workplace in the
form of materials that ESL instructors, or teachers in other disciplines, have cre-
ated using word processors. Often, such texts are created for purposes other than
CALL work — for example, course materials which students are studying con-
currently with their courses at a language center, or even everyday correspon-
dence. Students are thus able to work interactively with texts that are authentic
and often of immediate relevance to them (see Stevens, 1988a, for a description
of the use of such programs in a language learning setting).

Johns (1989) also notes the advantages of using relevant and authentic texts
with language learners. His remarks are made with regard to concordancing,
which is another example of exploratory language learning software. A concor-
dance program will find every instance of the occurrence of a string in a given
text and display the context surrounding each instance of that string. Sources for
extensive corpora of such text are discussed by Sampson (this volume, Chapter
9). Long the domain of linguists and literature specialists, concordances are only
recently finding their way into the second language classroom. Stevens (1989b)
describes how concordance output can be directed toward creating relevant and
authentic vocabulary exercises, including hands-on exercises whose purpose is
to encourage ESL learners to gain insights into salient features of the target lan-
guage by running their own concordances on samples of authentic discourse.

One of the most compelling applications of the exploratory principle is
hypermedia (described more fully below) — for example, hypertext, which
allows students to access facilitative information by opening ‘windows’ on indi-
vidual words or chunks of text. The windows may themselves allow elaboration
on text, so that the amount of information available can proceed to some depth,
Two hindrances to development of this approach are the labour needed to pre-
pare the elaborations to text and the memory needed to store these elaborations
if help is to be global. The latter problem could be attenuated through use of
CD-ROM, in which case storage memory is sufficient for dictionaries and simi-
lar resources to be made available for random access. The first problem then
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becomes one of developing algorithms to enlist the available resources in mak-
ing possible elaboration on demand (see Lian, this volume, Chapter 4 for
insights on such algorithms). The result is text which students can read (or
videos they can explore, or a combination of these and other media) with the
help of instant-access dictionaries, encyclopeadias, maps and atlases, diagrams,
translations into various languages, or whatever on-line assistance has been built
into the program. It is easy to imagine how placing a cursor Over a troublesome
lexical item and having the computer provide an animation, iflustration, or infor-
mation pertaining to that item would be an improvement over students’ tedious-
ly consulting off-the-shelf resource materials when reading or writing, a process
so cumbersome as to be underutilised by students and others.

Success with the exploratory approach requires that students be sufficiently
motivated to search the database and that they do so in a systematic manner.
Therefore, in practice, the success of exploratory CALL depends largely on the
extent to which students are guided and motivated to work efficiently, as well as
on the power and flexibility of the exploratory tool and on the scope and authen-
ticity of the database (see Esling, this volume, Chapter 11 for a report on one
such implementation).

Problem-Solving

The problem-solving format cuts across almost all aspects of CALL;
accordingly, there are puzzle and problem-solving elements in many of the
examples of software cited under other topics in this article. Still, this format is
itself an important characteristic of humanistic software.

One type of software for exploring databases is that which permutes text,
creating reconstruction puzzles which students then resolve. For example, sen-
tences are put out of order, and students restore them; or sentences are encrypted
and students decode them; or cloze passages are created, and students replace
the missing words (e.g. Stevens & Millmore, 1987).

Another useful problem-solving genre is the adventure game.
Computerised adventure games are based on algorithms that set up a ‘maze’
of possible outcomes which are accessed according to choices made by the
player in pursuit of some goal; successful negotiation of the maze is the
puzzle in need of solution. Cheung and Harrison (this volume, Chapter 8)
discuss the motivating value of the adventure game format, which they refer
to as ‘move-based simulation’,

Surprisingly, few adventure games have emerged specifically for CALL.
One such game is LONDON ADVENTURE (Hamilton, 1986), in which a
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traveller faces a day in London with a shopping list of last-minute gifts to buy
and a plane to catch. Armed with a certain sum in foreign éurrency travellers
cheques, the player must ask directions politely of passers-by in order to find
an exchange bureau to get pounds. The player must then buy maps and
guidebooks providing information on London transport and department stores
in order to purchase the gift items before it is time to catch the plane home
(the program sets a clock at the start of play). Other CALL adventure games
include the interactive video programs discussed below, as well as MYSTERY
HOUSE, adapted for ESL by Baltra (1984), and now in the public domain.
The latter is one of many mystery and adventure games created originally for
native speakers but capable of providing productive problem-solving contexts
for language leamning.

Another genre of software that has come to frequently employ a problem-
solving format is tutorial software. Such software often operates in Presentation
and Play modes; that is, there is one mode by which students receive instruction
(sometimes by perusing a database) and another where they play games present-
ing challenges based on what has been learned. For example, there is a commer-
cial software package which presents various facts on explorers of the New
World during the Age of Discovery and then sets up problem-solving tasks
which rely for their solution on associating the correct explorers with given facts
(Neosoft, 1984). Other such commercially-available programs deal with subjects
such as geography (EUROPEAN NATIONS AND LOCATIONS, 1985) and sci-
ence (FAMOUS SCIENTISTS, 1985). In promoting reading skills in the target
language (especially scanning and culling desired information from a text), and
in providing settings for the discussion of facts and solutions to problems, such
programs can provide fruitful contexts for language learning.

Increasingly, programs for teaching grammar, vocabulary, reading and writ-
ing incorporate games and puzzle elements; ESSENTIAL IDIOMS (Richardson
& Wise, 1985), for example, teaches idioms in English via activities ranging
from simple presentation of the material to a beat-the-clock mode. The latter
activity is essentially a variation on fill-in-the-blanks, but its appeal to students
is greatly enhanced by use of a game-board format, and by making the clock an
integral part of the puzzle (see Stevens, 1987).

An interesting combination of adventure and tutorial formats, with value
and appeal to ESL students, is found in ROBOT ODYSSEY (Wallace & Grimm,
1986). The game starts with a student alter ego getting out of bed and falling lit-
erally to the bottom of Robotropolis, to the sewer. The rest of the game is a quest
to extract oneself step by step up through the six levels of Robotropolis and back
to the light of day. In order to evade the strict but otherwise benign police robots
and effect an escape, one must work through a series of tutorials to learn how to
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enter and rewire the robots. The tutorials teaching the skills required are com-
puter counterparts to Total Physical Response (Asher, 1966); that is, they
instruct students to move this, pick up that, put this there, etc. The student reads
these instructions and learns by actually doing as instructed. Once a tutorial is
completed, the student has the specialised skills necessary for escaping another
level of the Robotropolis maze. Thus, the game proceeds with the student read-
ing instructions, performing operations which at every step confirm comprehen-
sion of the instructions, and eventually using the newly acquired knowledge to
resolve the cumrent predicament toward the overall goal of escape from
Robotropolis (Stevens, 1988c).

Other language leamning puzzle games available for personal computers
include interactive versions of popular board-format games such as Scrabble and
Trivial Pursuit. Finally, the text manipulation programs mentioned earlier all
rely on a human interest in puzzles as motivators for what might otherwise be
relatively mundane text-based exercises. It is important to note that the effects of
computer-based enhancements on such exercises would be impossible to achieve
in any other medium.

Presenting language learning tasks in problem-solving format has its draw-
backs, however. For one thing, puzzles do not appeal to all types of language
learners; some may benefit from inductive (i.e. problem-solving, exploratory)
modes of learning, even as others would prefer more directed and deductive
modes (as discussed more fully below). Also, if students do not understand the
underlying benefits to them of solving a particular puzzle, they may look upon
the activity as a frivolous waste of time, or they may work the puzzles only as
such and not approach the tasks in ways conducive to language leamning. Care
must be taken to ensure that puzzle activities are constructed so as to promote
effective language learning strategies rather than allowing students to resort to
puzzle-solving strategies that may actually be counterproductive for language
learning.

There is little research on this aspect of CALL; however, Windeatt (1986)
notes several ways that cloze exercises as they are typically implemented on
computer may counter optimal reading strategies. For example, students work-
ing cloze exercises on a computer treat text locally rather than globally, as they
rarely scroll past one screen (when the cloze was presented on paper, they tend-
ed to read over the entire text). Moreover, they tend to pursue solutions one
blank at a time rather than considering other blanks which might provide clues
to the solution of the original blank (students working on paper moved quickly
from blank to blank).

Further evidence that the strategies students employ for solving puzzles
may not involve strategies for language learning can be gleaned from observing
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students solving cryptograms. Cryptograms are puzzles in which each unique
letter in a block of text has been changed to some other unique letter selected at
random; for example, all the occurrences of a become ¢, all occurrences of »
become p, and so on throughout the block of text. Interestingly, students solving
cryptograms can complete a puzzle yet be oblivious to the message in the sen-
tence elucidated. This is evident when the encrypted message carries instruc-
tions, and the students, on successfully decoding the message, fail to follow the
instructions and profess later to have been unaware that any instructions were
given. In other words, they seem to be capable of decoding an encrypted sen-
tence without attending to its meaning. This may be isolated behaviour particu-
lar to certain students, and perhaps with certain texts, but it is worth being aware
of possible limitations to the use of puzzles in effective CALL implementations.

In sum, problem-solving can serve as an adjunct to language learning and
can be more entertaining than explicitly instructional modes. However, develop-
ment of appropriate language puzzles may require more study and effort on the
part of materials developers and teachers than one might at first expect if the
activity is to achieve the desired effects.

Using Software as a Flexible Tool for Productivity and
Learning

One important reason for the increasingly common acceptance of comput-
ers as a viable medium for language learning is that computers have high face
validity, in that they are perceived by both students and teachers as being impor-
tant to learn to use. Phillips (1986: 4) points out that the computer is ‘now part
of mass consciousness and permeates social life at many different levels’, and
unlike the language lab is capable of ‘being transplanted to the environment of
the world outside’. In other words, computers have the unique advantage of
being viable instructional tools, and at the same time of being devices that stu-
dents want to use and to become more familiar with for reasons quite apart from
language learning. Thus CALL presents a unique opportunity to provide learners
with a rich environment of functional, communicative, and interactive materials
in a given target language, and to do so by means of a delivery system that stu-
dents are often predisposed to use.

Accordingly, a working knowledge of computer-based tools, the third kind
of software promoting autonomous learning, is useful in its own right. Common
examples of such software are word processors, desk top publishers, communi-
cations software, computer-based spreadsheets, database management programs,
spelling checkers, syntax and style checkers, and programs dealing explicitly
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with various stages in the writing process. Learners using such software practice
with language, both in learning to use and in actually using the software, and
also experience a gain in productivity skills which can in turn be put to use in
further enhancement of linguistic abilities.

Productivity skills enable the learner to use tools which enhance control
over organisation and manipulation of data, largely by reducing what Kemmis et
al (1977) called inauthentic labour, i.e. the energy one must expend to accom-
plish the authentic labour which is the true purpose of undertaking the task. An
example of inauthentic labour (in Higgins, 1988) is retrieving a dictionary from
among other books on a shelf, perusing the key words at the top of its pages, and
finally searching the page itself for a particular word. The availability of an on-
line dictionary reduces to a few key-presses such ancillary steps and helps
ensure that most labour done is authentic — in this instance, the labour involved
in discerning the meaning of the word in question (see Witton, this volume,
Chapter 13 for an example of a similar implementation).

After surveying a number of CALL developers in the United States,
Johnson (1985) concludes that the computer could be much better used ‘as a tool
to accomplish functional tasks’ than as a vehicle for “traditional or even commu-
nicative CALL’; and that the study of language when using computers should be
a ‘by-product’ of instruction focusing on tasks related to social and academic
success in school (pp. III-5 and III-6). Thus, software tools for improving pro-
ductivity in work can be taught as foci for functional language learning activi-
ties. The communicative aspects are enhanced because the students have real
reasons for seeking information directed at solving immediate problems and are
motivated to leamn the language they need in order to use the software for
accomplishing specific tasks. Furthermore, foreign students at American univer-
sities and secondary schools, who often initially have difficulty making friends
with native-speakers, can find native-speaking classmates willing to help them
use the computers in student terminal rooms. Thus the chance of making con-
tacts vital to assimilation into a foreign culture is enhanced by the need to seek
help in utilising computers as productivity tools.

Several textbooks have appeared which teach computer-based productivity
skills as CALL. For example, the text by Abdulaziz et al. ( 1985) teaches
computer programming to ESL students. Similarly, Barlow (1987) has produced
a book teaching skills such as typing, word processing, use of writing aids, and
spreadsheet and database manipulation to advanced level non-native speakers. It
is not difficult to envisage how such skills might be taught in a content-based
language course. The focus would be on the computer-based productivity skill,
but the target language would be the medium of instruction and of the materials
used; and the students would meaningfully practice that language by interacting
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and communicating with other users of the skill in question (both novice and
experienced) toward accomplishing tasks that utilise that skill.

Providing Control Over Modalities for Learning

The overriding importance of allowing the user rather than the program to
control the progress of a lesson or activity is still not universally accepted in pro-
gram design, as is evidenced by software still on the market which locks stu-
dents into a sequence of steps dictated by the program (e.g. Rosen et al., 1985).
However, allowing learners control over the various aspects of their learning is
an important consideration in humanistic CALL. In their essay on ‘clarifying
educational environments’, which describes conditions especially conducive to
learning, Moore & Anderson (1969) argue the importance of providing learners
with several perspectives on learning, among which they can shift at will. Their
remarks prompted a study by Stevens (1984) examining the benefits of letting
students choose sequence of CALL delivery, with results suggesting that leamn-
ing is enhanced when choice and control are in the hands of students.

Humanistic CALL programs provide not only a multiplicity of choices, but
also quick and easy means of making them. For example, students should be
able to move easily within (or out of) the program — there should be a clear
means of escape from the program, either at once or by backing out through
menus, and of escape from tasks, perhaps by ‘passing’ on to the next one.
Students should be able to choose to receive hints or even answers to save them
the frustration of getting stuck.

Software developers are increasingly displaying all options clearly on the
screen, and usually in some consistently designated area so that the user knows
where to look for them. Often, selection of options is accomplished by moving
the cursor until the option is highlighted, and then pressing the Return or Enter
keys, or clicking. Often, there is a space on the screen for a description of the
purpose of the option currently highlighted, and this information changes as the
cursor is guided back and forth over the options. The trend for current software
is not only to provide more options for users, but to provide means within the
programs themselves to ensure that users know what these options are.

Compensating for Individual Differences

It has long been acknowledged that individualisation of learning is one
advantage of CALL over other media. Traditionally, individualisation has meant
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that the leamer can choose to work in privacy and silence, or that the software
will branch according to how well the student is doing with the content of the
program. More recently, it has been suggested that individualisation in CALL
could achieve greater sophistication than this.

In research considering a range of cognitive styles, abilities, and aptitudes
in students undergoing a course in computer-managed instruction, Federico
(1982) found a need for ‘adapting instruction to individual differences in
students’ cognitive attributes’ (p.17). Chapelle & Jamieson (1986), in research
on ESL students using PLATO, decry the approach taken in those lessons as
being ‘notoriously “insensitive” to individual learner differences’ (p.41) and
suggest that this insensitivity may be a reason why field independent students
disliked CALL implemented on the PLATO system. If field dependence or
independence is indeed a factor in a student’s appreciation of a certain
exercise format, and if the computer can be programmed to judge a student’s
field dependence or independence, then it follows that students could be
prelsented lessons in alternative formats commensurate with their cognitive
styles.

This field of inquiry is a potentially burgeoning one for CALL. As Ellis
notes (1985: 116):

the.existing research does not conclusively show that [cognitive style] is a
major factor where [linguistic] success is concerned. There has been no
research into the effects of cognitive style on route of acquisition.

Jamieson & Chapelle (1987) attribute this inconclusiveness to limitations in the
methods of data collection employed for such research (observation and self-
reporting). Because their data was collected on-line and analysed by the comput-
er, Jamieson & Chapelle were able io show how the cognitive variables field
dependence/independence and reflection/impulsivity are related to three learning
strategies, and how the latter are predictors for TOEFL scores.

.Not only do data collected on computer have a high level of integrity
relative to the other means mentioned, but such data are in turn amenable to
analysis by the computer (the data in the Jamieson & Chapelle study, for
example, were rendered by means of a computer program to a format usable
by the SPSS statistical software package). The ability of computers to control
lesson delivery, scrupulously collect data on its use, and then analyse the
results also made possible the studies by Doughty (this volume, Chapter 7)
and van Els et al. (1988). The improvements in data collection and analysis
made possible by computer-based research suggest techniques not previously
available to researchers for probing the effects of cognitive style on the ‘route’
of second language acquisition.
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The idea of testing for learner differences and then adjusting program deliv-
ery accordingly has occasionally been applied in CALL. For ‘example, genera-
tive CALL lessons have been produced which individualise grammar materials
based on error analyses of the students’ first languages (Dalgish, 1989). Also
Dunkel (this volume, Chapter 12) addresses the concept of tailoring CALL les-
son difficulty according to learner proficiency.

Practically speaking, although we have the theoretical capability of catering
to a wide spectrum of individual differences, and though work is in progress to
actualise what is currently being imagined in theory, this area of CALL develop-
ment is still much in the future. Consider, for example, the potential of bringing
artificial intelligence and expert system techniques to bear on individualisation,
as suggested by Lian (this volume, Chapter 4). Given the ‘insensitivity’ to indi-
vidual differences of so much courseware in the past, the potential for improve-
ment through greater individualisation of courseware is great.

Positive Regard for Students: Humanistic Interfaces

Current CALL courseware is programmed with ‘positive regard’ for stu-
dents to the extent that it is considerate of their comfort and requirements when
using it. This is evident in considering recent developments in interfaces to com-
puter-based learning tools, whose power is increased in part through increased
convenience of access made possible by improved interfaces.

Conceiving of interfaces is like delving into dreams, as this mental process
can easily transcend the realm of reality. Evans, in The Mighty Micro (1979),
imagined himself lying on his back in bed staring at a terminal fixed to his ceil-
ing as he paged about the snippets of reading matter which he had just down-
loaded over phone lines from the central library database. When Evans wrote his
book, the mouse had not been invented, but this would have allowed him, by
moving his fingers over a device at his bedside table, to perform such tasks as
opening windows, blocking text off, and clicking it in to save and read later, etc.

Hofstetter (1985) has pointed out how important it is that what people have
to do to get the computer to function should not distract them from what is hap-
pening on the screen. The recumbent Evans, staring concentratedly at the effects
of his prestidigital manipulations on the screen on his ceiling, was implicitly
aware of this fact. Having to look up and down at a keyboard is distracting,
whereas keeping eyes focused on a screen while using a touchscreen capability
(as provided in the PLATO system), manipulating a mouse or a joystick, talking
to the computer, or pointing at the screen is not. Peripheral devices are, however,
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not commonly available on student computers although such devices on person-
al computers in homes and offices are increasingly common,

Designers of interfaces seek to render non-purposeful (i.e. inauthentic)
effort negligible. An example of an interface that significantly reduces the
labour in marking linguistic data is reported in Pienemann and Jansen (this vol-
ume, Chapter 10). Similarly, Esling (this volume, Chapter 11) notes how using
computers ‘makes it possible to access many pertinent i{ems of data that would
otherwise be extremely difficult, or even impossible, to extract from an interfer-
ing matrix of irrelevant material’, Whar would make such a task impossible is of
course the amount of inauthentic labour involved.

with machines (encouragingly, Dunkel, this volume, Chapter 12, notes that
audio interfaces are becoming cheaper and more readily available),

Hypermedia, in conjunction with a variety of peripheral media, has recently
caught the attention and imagination of CALL developers. The original hyper-
medium was hypertext, which allows computer users to indicate a word on the
screen (by moving the cursor to it) and to get more information on that word,
perhaps a definition or an example (usually by opening a window on the addi-
tional information). This basically entails embedding ‘buttons’ anywhere on the
screen and making things happen when the buttons are ‘clicked’. In the possibil-

ities for making things happen, recent implementations of hypermedia have
gone well beyond text.

In Underwood’s (1989: 8) view, hypermedia implementations ‘give the stu-
dent power over the medium: the power to explore a body of information with-
out being constrained by the author’s view of how it all fits together, the power
to follow an idea as far as one’s imagination, and the medium, will allow. ’ In
the implementation Underwood describes, the computer controls a videodisc
player. The Main Menu is a picture of a room with objects in it, each of which
is a HyperCard button. Clicking the preview button near the television set, for
example. calls up a map of the story-line of the film on videodisc. ‘The power
of the map, however, is that it is alive: each of the icons representing the scenes
is also a HyperCard button linked to a set of videodisc player commands’
(Underwood, 1989: 16). Clicking any button causes a ten-second preview of the
scene, after which the script of that scene in Spanish can be seen, Icons along-

to be played from the videodisc, Other buttons present exercises, or allow the
students to access the database of scripts. Thus, students can search for any word
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the user by suggesting options at obvious junctures. Recourse to manuals is fur-
ther obviated by providing help on demand; and the help given at a particular
moment might even refer specifically to the task or screen at hand, or even to the
current cursor position. This is quite in keeping with the humanistic trend toward
greater consideration for learners in making CALL software convenient to use.

Communication in and Around CALL 0
A final characteristic of a humanistic learning environment is that it

encourages free expression of feelings and opinions and creates an atmosphere
conducive to subtle nuance in communication.

Students engaged in computer-based activities often form groups around
the computer. This is in part because computers promote brainstorming in
resolving the outcome of interactional sequences, and in part because explorato-
Ty interaction creates opportunities for using language to discuss with teachers
and peers the nature of discoveries made in the course of completing computer-
based tasks. In addition to communicating with others while using computers,
student interaction with the computer itself can be to some degree ‘communica-
tive’. Accordingly, two forms of communication prompted by computers can be
distinguished: (1) that between language learners and others working in the

computer-based interactive environment, and (2) that between language learners
and the computer itself,

Communication Between Language Learners and Others in
the Computer-using Environment

That computer-based activities can be an impetus for communication
among students as well as between students and teachers has often been noted
anecdotally (e. g. Dutra, 1985; Taylor, 1986) and is observable whenever two or
more students engage in CALL at the same computer, or when students ask for
help in using computers or in solving problems posed by the software. Rivers
(1989) agrees that “practical use has shown that [task-oriented games and simu-
lations] provide for genuine communicative interaction when students work
together in groups at the workstation, the challenges of the CALL activity stim-
ulating them to lively discussions, disputes, and cooperative decision-making’.

In computer labs, students tend to form groups of two or three around a
single computer, even when there are enough computers available for each
student to use one individually. One reason for this may be that students using
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In communication, people exhibit verbal and written behaviours, the purpose
of which is to invoke a response. The response desired could be phatic,
informative, or motor. But more than that, it will likely be appropriate and
empathic; that is, humans (at least when being polite) generally respond to
other humans by doing more or less what is asked of them and by trying to
appear willing to please (Grice, 1975). Above all, humans generally consider
the feelings of others, and if they are unable to respond in the way expected,
will frequently explain their reasons for not being able to do so.

Computers are able to communicate half-way — that is, they can prompt
phatic, informative, and motor responses from students and can respond in
kind to prompts; but they cannot do so with empathy. Being logical and
mechanical, they could be programmed to perfectly emulate human verbal
behaviour only if there existed an accurate model that could fully predict all
such behaviour. Since none exists, nor is in the foreseeable future likely to
exist, computers, even when programmed to be on their best and most
civilised behaviour, inevitably respond to humans in ways that appear
inappropriate and abrupt. Programmers are developing algorithms in the realm
of artificial intelligence (AI) which are based on a variety of approximate
models of human verbal behaviour, and these achieve varying degrees of
success in attempting to communicate with humans. For example, highly
communicative parsers are components of the expert-system CALL
environments envisaged by Lian (this volume, Chapter 4). )

Although there has been recent progress in Al-based CALL (e. g. Bailin &
Thomson, 1988; Cook, 1988), the level of communication that users of present-
day software can expect is limited. ELIZA, for instance, figures heavily in
Underwood’s (1984) book on communicative CALL in a chapter entitled ‘The
computer as a communicative environment’. ELIZA is a program designed to
emulate an empathic listener. Not unexpectedly, however, ELIZA has no com-
prehension whatsoever of what the user tries to tell it, but works by locating key
words in user input and fishing questions and statements from its database in
reaction to these. Thus it is not really empathic, nor a listener in any sense at all.

Nevertheless, students have been known to communicate in good faith with
an ELIZA-like program called LUCY. Stevens (1986) describes an incident in
which a student tried to teach LUCY the name of the capital of Japan. The
student began by asking the computer several times in succession what he
thought was a simple question — ‘What is the capital of Japan?’ — to which the
computer replied with a series of responses to incomprehensible questions; e. g.
‘Why do you ask?’, ‘Does that question interest you?’, etc. The student, a little
annoyed, decided to inform the computer, by entering the information from the
keyboard, that the capital of Japan was Tokyo, and then re-ask the same
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question. When the computer reacted with the same intransigence as before, the
student called in the teacher, who explained what the program was doing. Two
healthy outcomes stemmed from this incident: (1) the student learned that
computers were mechanical, not communicative, as he had previously thought,
and (2) the teacher realised that LU/CY was eliciting real communication, if only
for a few minutes, from at least one student.

b ]

Despite limitations in how students are presently able fo communicate with
computers, the medium is still capable of greater communicative interchange
than is possible with any other educational medium, save another person. This is
especially true when computers are used in conjunction with other media.
Because of its ability to sustain interest and give the learner command over the
medium, interactive video seems particularly able to achieve a high degree of
simulated communication. Saint-Leon (1988) has suggested that using authentic
materials on videodisc might be the next best thing to learning a language in a
country where the target language is spoken. With the high degree of control
learners have with computer-interfaced videodisc, interactive video could, for
the period of time that it is used, be an even more productive learning environ-
ment than residency in a foreign country (see, for example, Underwood, 1989,
and the discussion below).

MONTEVIDISCO (Gale, 1983; Schneider & Bennion, 1984) is remarkable
among projects simulating communication using videodisc in its liberal use of
absurdity and humour. MONTEVIDISCO was filmed in Mexico with native
speakers of Spanish operating in their natural environment. Students constantly
confront people who speak to them in Spanish, after which they are given mul-
tiple choice responses. Students can play the program ‘straight’, or they can
indulge in the bizarre — e. g. they can accept a potion from the local pharmacist
and see the glass tilt before their eyes and the pharmacy ceiling swim out of
focus, blending into that of the hospital where they seemingly ‘come to’. This
option leads to a confrontation with a nurse, whom students can obey and so
stay in the hospital, or elude and then find themselves on the street. Walking the
streets in MONTEVIDISCO, it is possible to turn a corner and come face to face
with a cigar-chomping Mexican motorcycle policeman for one of the most mem-
orable confrontations in the program (the policeman is not an actor, but the gen-
uine article). This may lead to a trip to jail, where students can attempt to bribe
the local authorities. This results in even more trouble — or fun, as the case may
be. But whatever the results, they come about as an effect of students simulating
communication with characters in the program.

' An even more ambitious effort involving interactive video is the Athena
Project being carried out at the Massachusetts Institute of Technology (Kramsch
eral. , 1985). The Athena Project aims to bring high technology — i.e. advanced
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parsing techniques and speech recognition, in addition to 1nteract1ve video — to
bear on authentic and language-rich leaming materials. The umbrella project of
Athena has spawned sub-projects, one of which is Furstenberg’s (1987)
FRENCH VIDEODISC. In this program, students assume the role of a resident
of Paris who faces two challenges: (1) a deadline on a job and (2) the need to
find a new place to live after falling out with a girlfriend. In accomplishing the
latter task, students have access to on-line resources such as maps of Paris,
newspaper advertisements, etc. One can also arrange a meeting with a real estate
agent and receive a tour of a set of flats in various price ranges. Some of the flats
are well beyond the hero’s means, and the dialogue with the agent can become
humorously sarcastic. For realism, the walking-tour was filmed in an actual
Parisian neighbourhood and allows minute exploration; most if not all of the
scenes were shot on location in Paris. Here again, students influence outcomes
by communicating in the role of the main character.

Adventure games do not have to include sophisticated parsing in order to
be communicative. MONTEVIDISCO communicates with the learner in natural
and wholly contextualised Spanish, but the learner communicates with MONTE-
VIDISCO in single keypresses denoting multiple choice responses. Yet the
impression of communication is such that the learner rarely feels constrained.
LONDON ADVENTURE operates along the same lines, but without a video
component. The student interacts with the computer by using arrow keys to view
options comprising things to do and say; impolite and otherwise inappropriate
utterances result in people turning away and going on about their business, while
appropriately worded requests elicit positive responses and desired results.
Although students do not actually compose utterances or even words in interact-
ing with the program, they still control what is being said, and they constantly
deal with the program’s communications to them.

Although computers are not yet natural communicators, when programmed
well, they are good at communicating with students, and often allow students to
communicate in satisfying ways with them. Video by itself is able to communi-
cate to a viewer; interfaced with a computer, video allows perhaps the ultimate
in modern-day emulation of authentic communication.

Conclusion

Rivers (1989) expresses her impression of the present state of CALL in the
following advice to developers:

There is a real danger of a return to much drill and grammatical practice,
with long explanations, which are relatively easy to program ... They may
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provide the student with a more solid base of knowledge of the language
but little opportunity to consolidate creative control for the expression of
persqnal meanings.... It is essential ... that computer-assisted language
leamlmg set its sights much higher than the widespread drill-and-practice
tL.1tor1als and grammar teaching, which in their common form, can be recog-
nized as the strong influence of uncreative programmed instruction.... If
CALL is to realize its professional potential, we mustkeep emphasiziné -the
need for innovative thinking in the production of a Hiversity of materials
that promote creative use of language by the learner. +

Ir? making courseware more humanistic, software developers are gradually
removing the grounds for recently voiced dissatisfaction with CALL. In avoid-
ing the rigid behaviourist-based approaches of earlier years, CALL is moving
towa.rdl granting learners greater control over their own learning. It does this by
Provxdmg exploratory environments for language learning, presenting problems
in need of resolution, and providing tools for further work and learning. Present-
da)_f C_ALL seeks to provide multiple paths to learning and to cater more activel
to individual differences than is possible with other media. ’

. The‘f}lture promises greater interactivity with computers in language learn-
ing. Exciting possibilities exist for interface with audio and video cassette
.recorders, as well as with CD-ROM and laser videodisc, especially when apply-
ing to all of these the greater potential for interactivity using artificial intelli-
gence.. Even today, CALL software developers are developing facilitatory
tecl'-mlques that make software more powerful by being more convenient and
easier to use. More to the point — and exactly the point at which the
pehawouﬁst-based algorithms have largely failed — humanistic CALL software
Is designed to promote communication, either with the computer itself or with
other students using the CALL program.

The. case has been made here that these developments fit comfortably into
a humanist paradigm. Of greatest importance, the shift away from behaviourist-
pased‘ soft\:vare and towards humanistic applications has brought CALL more
nto line with modern principles of language learning and teaching. As a result
CALL can now be more widely perceived as a welcome enhancement to con:
temporary language learning curricula,
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Introduction

By the mid 1980s, microcomputers had been around long enough for many peo-
ple to have had enough contact with them to recognise their potential as a tool
for language teachers and learners. In addition, professional organisations devot-
ed specifically to exploring the role of computers in language teaching had been
formed, such as the CALL Interest Section of International TESOL (Teachers of
English to Speakers of Other Languages); MUESLI, the microcomputer users
groups of IATEFL (International Association of Teachers of English as a
Foreign Language); and CALICO (Computer Assisted Language Learning and
Instruction Consortium). CALL appeared to be on the ascendancy. But this peri-
od also saw the publication of a number of books and articles criticising the
questionable effectiveness of commercially available materials. Ariew (1984),
Baker (1984), Dalgish (1984), Holmes (1984), Pennington (1986), and
Underwood (1984), among others, all argued that the current state of CALL was
far from what it should and could be, and that the dominance of drill-and-prac-
tice software, often based centrally on behaviourist learning principles, was cou-
pling the technology of the 1980s with the methodology of the 1960s.

Since that time, there has been some development in the areas of
simulations, games, and grammar and reading tutorials, but the pedagogical
value of much of the current software remains questionable. What is often
overlooked in the criticisms, however, is the fact that we have been struggling to
master a new technology that as a field language teaching was — and is still - -
unprepared to deal with. It should not, in fact, be surprising that CALL is still
searching to find its place in language teaching, and that the initial uses of
computers in this domain would be fairly obvious ones. Given the relative
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