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capable of enabling students to function at level
three. More likely, traditional materials are, to a
significant degree, an important component to
functioning at level three, but additional training
materials in text and discourse processing are re-
quired. If the former is the case, there is probably
little reason to automate traditional activities. If
the latter is the case, portions of both traditional
and innovative activities should be considered for
CAL

From DOD’s experience, cloze type activities for
both reading and listening appear to be very
valuable in teaching students some of the skills
necessary for level three. However, in order to im-
plement such activities on'a computer it is necessary
to display more text than is possible on a 24 line
by 40 character screen. As Wyatt points out, an
80 character screen suffers from resolution prob-
lems, and in order to prevent a crowding of lines
of text it is necessary to print on every other line,
giving the user only twelve lines of text. Many
micros are incapable of displaying at least a half
typewritten page. Scrolling materials on the screen
would probably tax students’ short-term memory.
While an accompanying hard copy text could be
used for other activities, it is just as easy to access
text files on line, especially if the system is capable
of displaying more than one window with signifi-
cant amounts of text. Trying to coordinate hard
copy with software may turn out to be more {rou-
ble than it is worth, the more so if students must
also handle various floppy discs.

Some systems now have the capability of display-
ing more than one window on the screen
simultaneously. Such systems can display two full
pages or many partial pages with excellent resolu-
tion. With multiple window display for cloze and
other reading activities, students could access lists
of deleted items or on-line reference materials. Such
windowing capability should be exploited in future
reading activities.

The issue of transportability was raised early in
Wyatt’s paper with concern being focused on the
problem of transporting software from mainframe
to micro. While this is significant, the more ap-
propriate point to raise is the issue of the limited
memory available on most microcomputers. For
example, while one can extract short modules or
lessons from a larger mainframe CA[ system, one
sacrifices the tremendous capacity for record keep-
ing, student tracking, and general CMI available
on systems such as Pilot/Superpilot. The need for
loading lessons on to floppies is a direct result of
the limited memory/storage space on which Pilot
operates. Separating the course materials into
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smaller modules and storing them on floppies, in
order to run on micros, requires the instructor to
handle a lot of discs for each student and worksta-
tion even if the micros are netted together. The pre-
sent capabilities of authoring languages such as
Superpilot allow for record keeping on each flop-

py, but the instructor must collect discs and feed

them into a drive to gather the relevant data. This

process is akin to collecting machine scorable

homework assignments or test papers. The amount

of time required for a disc drive to read a dozen

or so floppies is not trivial and someone must be

present to load and unload the floppies.

Another equipment-related issue is the ability to

support various orthographies on one system.

Assuming that a language department wanted to

contruct a CALL lab, it would be desirable to have

a standard system (set of hardware and software)

supporting the various required exotic or-

thographies. The computer can provide a medium

for learning non-Roman scripts at the beginning

level by introducing individual graphemes and

words. However, text processing, desirable and

sometimes necessary for creation of longer text

materials, is difficult on most systems. It would be
an advantage for one system to have generic word
processing for all orthographies. It should be noted
that the foreign scripts are so stylized on some small
systems that even native speakers have difficulty
in reading their own orthography. Such systems
have ad hoc modifications, and only English and
one particular language can operate on them. It
would be a logistic nightmare to require computer
support for ten Cyrillic/English workstations from
one set of vendors, six Chinese/English worksta-
tions from another, and eight Farsi/English
workstations from yet another.

These requirements for sufficient text, centrally

stored lesson files, and multilingual capabilities re-
‘quire some type of integrated architecture with
distributed processing whereby an intelligent
workstation could download and copy a lesson

from a CPU and operate as a stand-alone, yet when .

the lesson was completed, the CMI and record
keeping could be directly stored at the CPU. It is
difficult to believe that a significant dictionary
could be stored in the limited memory of a
microcomputer to enable any globally useful
facilitative activity. An integrated architecture
could more likely support this activity, not only
eliminating the need for floppies, but also allow-
ing for students to access a usable on-line
dictionary.

One man-machine interface issue which has not
received much discussion, although raised in part
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by Wyatt, is the interaction with the keyboard. On
.the one hand the instructor will need to access non-
Roman character sets via the keyboard to compose
text materials for courseware. If there is no prac-
tical method to do this, very little courseware will
be developed. On the other hand, from the stu-
dent’s point of view, the keyboard may be a hin-
drance in the learning process. To minimize
keyboard interference, most CAl systems require
students to enter a character or number which is
keyed to an answer. This format results in some
form of multiple choice, and students know that
one of the answers has to be correct. At some point
in the curriculum, students should have to act more
productively and come up with the answers on their
own. This requires the student to enter the answer
through a keyboard or some other device. A re-
cent hand-entry device consisting of a graphics pad
interfaced to a computer is capable of recognizing
approximately three thousand handwritten Chinese
characters and displays each character from a
stored representation. The company claims that
alphabetic sets of two to three dozen symbols would
be easy for the system to recognize. This capabili-
ty is tantamount to writing with pencil and paper
and would eliminate any keyboard hindrance for
the student as well as allowing for real production.
At this stage of technology, a random access
audio device such as the Instavox is needed to pro-
vide high quality audio material as well as fast and
accurate accessing. As pointed out by Wyatt, it is
difficult to access accurately analogue tape devices,
and the access time is usually quiie long. This single
feature virtually eliminates the interactive
capabilities of analogue tape for CAI, Digitizing
speech at this stage of technological development
is extremely costly. In order to have a high enough
sample rate to deliver high quality speech, a large
amount of memory is required. Reproduced speech
for language learners ought 1o have a bandwidih
of 50-10K Hz. Unlike the native speaker of English
who can do without the high frequencies to
distinguish fricatives over a telephone, the student
of a foreign language needs a more substantial por-
tion of the audible Spectrum to distinguish foreign
phonological contrasts. Several microcomputers
have the ability to synthesize speech using digitiza-
tion. However, what is known in the area of speech
synthesis is presently too primitive to be of use for
foreign language teaching. Its only present value,
on micros at least, is for entertainment.
Phonological contrasts are sometimes lacking, and
suprasegmental information is all but absent,
especially at sentential levels.
There may be a technical limitation to random

411

access devices such as the Instavox. While one can
reach any indexed portion of the floppy disc, when
a longer duration of speech is stored, it is difficult
to access randomly shorter stretches of a verbal
presentation. For example, if an author indexed a
thirty-second passage on the floppy, the student can
always reach the indexed beginning of that thirty
seconds. If a student had trouble with the last part
of the senience ten seconds into the passage, it
would be difficult or impossible to reach that par-
ticular portion because it was not originally index-
ed. No such indexing restrictions occur with
analogue tape. Here the random access audio
device offers extremely fast access time to make it

a useful interactive peripheral for CAI, but it re-

quires substantial indexing, and for some applica-

tions this may be very challenging, e.g. indexing

every phrase or word so that the student can ac-
cess any portion of a long speech.

The desire to manipulate large stretches of
language, i.e. text and discourse, is a result of the
requirement to bring students up to level three.
Many micros at this time appear to be somewhat
limited in physical capability to meet this require-
ment. However, the presence of newer systems ap-
pears to address the superficial problems of display,
exotic orthographies, and storage. One area that
must be pushed further is the soft end: in particular,
both software and the design of programs to deal
with more semantics. Irr all existing systems, the
nature of computation is to compare student in-
put answers with stored ones. This type of isomor-
phic string matching capability is of a relatively
elementary level, This is fine for matching a stu-
dent multiple-choice input of B against the
stored answer B or the student’s input

#R  against the stored answer ] 2 The
Wyatt paper discussed the difficulty of a machine’s
accepting open-ended answers, However, one area
that appears to have promise in expanding the
capability of accepting more opened-ended answers
is the field of artificial intelligence in conjunction
with natural language processing. Complex pro-
grams will be required to handle open-ended
answers. Radically different types of systems are
now becoming available. They utilize new and ex-
tremely powerful software tools and techniques
based on the notion of exploratory programming,
the conscious intertwining of systern design and im-
plementation. With such tools, it is possible 1o ex-
periment with collaborative activities with more
open-ended answering capability. The strength of
these tools is that one can quickly prototype
materials in a variety of programming
algorithms/paradigms and not be constrained by
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less powerful languages such as BASIC or
PASCAL. The availability of such languages as
INTERLSIP-D, SMALLTALK, or LOOPS will
allow us to construct small scale knowledge-based,
or intelligent computer-assisted instructional
systems that will store and manipulate various stu-
dent choices and be able to globally handle a higher
level of strings. This will move us a step further
in dealing with open-ended answers and a higher-
level interaction with students.

The several new approaches to foreign language

FOREIGN LANGUAGE ANNALS

CAl, collaborative and facilitative activities, are
promising. The only caution that one might observe
is attempting to implement such activities on
systems that may be too limited in their capabilities.

Otherwise, potentially effective courseware will be -

restricted by equipment limitations, and the actual
goals of the activity may be sacrificed. It would be
prohibitive for us to attempt courseware develop-
ment on a supercomputer, but there are affordable
systems on which we can begin developing new and
more intelligent types of activities for foreign

language CAL.

“Fétons la femme

For French Classes

1985 Calendar
from
ACTFL Materials Center

17 Follow 1985 with famous women from French-speaking
nations! Designed and edited by Susan Redd of the Washington/British Colum-
bia/Alaska/Alberta Chapter of the American Association of Teacher
(AATEF), this attractive, French language, 24"’ x 36” poster-calendar features 32

s of French

tury and lists dates of significance in the
olidays and for famous figures from art,
science, and sports. The calendar is printed
$6.75, plus

Francophone women born in this cen
French-speaking world: for national h

film, literature, music, politics, religion,
on heavy stock and is suitable for bulletin board use or for framing.

$1.00 postage and handling, for each calendar ordered.

An ACTFL Materials Center Order Form appears on page 430.
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The Computer and Limitations

Glyn Holmes
Language Laboratories, University of Western Ontario

Wyatt has given us an excellent survey of possi-
ble applications of the computer to the teaching and
testing of the receptive skills. While essentially a
positive, forward—looking picture of the role CALL
could have in the development of reading and
listening skills, his paper is not exclusively so: he
presents a number of caveats, and some of these
deserve expansion,

The Limitations of the Computer

The limited ability of the computer to display text
has implications for the role of CALL in the
development of reading skills. The size of many
popular microcomputer screens (and we assume
most CALL applications wi]] involve the use of
microcomputer) is a 40 x 20 matrix. Some micros
have a larger 80 x 40 matrix though this can make
the text much less readable. Basically the printed
page is a better medium for displaying substantia]
amounts of texi.

The ultimate aim jn reading comprehension s
to have a learner confront a text, usually of some
substance, and understand it. If a text is presented
segmentally, frame by frame—and often the frame
will be smaller than the 40 x 20 matrix, since space
is needed for Questions, feedback, of help
features—the studeng will have greater difficulty
following the logic of the text. This decreased visual
continuity will adversely affect comprehension,

Wyatt proposes a merger of media: the printed
Page displays text, whilst the computer provides
questions and feedback, help features, etc. This
compromise has been in operation at the Univer-
sity of Southern California, though no reports on
the outcome have been forthcoming as yet. We
must, however, wonder to what extent students are
inconvenienced by having to divide their attention
between two media to perform different com-
ponents of the same activity, and whether the disad-
vaniages of this approach are sufficiently counter-
balanced by the advantages,
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If we accept the premise that it is preferable to
have a student concentrate on only one visual area
(text or screen), we must argue that the best ap-
plications of CALL are those in which only small
amounts of text need to be displayed at any one
time. It might therefore be that this limits CALL
to the development of reading sub-skills such as use
of contextual and morphological clues, anaphoric
reference, logical connectives, vocabulary building,
and the like. On another level, the limited text-
displaying capacity of the computer would permit
continuous reading activities where learners need
only a small amount of information at one time,
and where they move forward through a text, as
is the case with the Adventure-type games.

As far as the listening skills are concerned, the
computer is at least as limited as with the reading
skill. Some systems have the ability to deliver the
raw materials of listening comprehension—the
spoken word—via speech synthesizers, though they
are too crude to be used for language study. The
computer must therefore link itself to another
medium: the audiotape or the audiodisc. The com-
puter therefore assumes a secondary role: it con-
trols the other medium, or it can act independent-
ly as a testing device, or it can manage the student’s
progress. A question arises about many such poten-
tial CALL applications: Is the computer’s role real-
ly necessary? This Question will be dealt with in the
course of the following section.

When [s the Computer Inappropriate?

In his conclusion, Wyatt raises the vital question
of the “‘relative importance of different types of
computer involvement. What should our priorities
be?" Not all computer applications are of equal
value. The development of a CALL application is
usually a costly and time-consuming commitment.
It could also create problems insofar as the CALL
activity might be intended to displace an activity
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involving traditional technologies (including the
teacher), and any change is potentially disruptive.
Before such moves are made it is wise to ensure
that there are real gains to be made with CALL.
It is arguable that in some applications few real
gains would be forthcoming.

One particular example might be the use of the
computer in listening comprehension exercises,
traditionally done in the language laboratory. A
«srandard”’ listening exercise in the laboratory in-
volves a number of components. A passage is
played. The student can, in many labs, use a recap
button to replay any segment, and this manual
recap is generally quite accurate. The student can
also return to the beginning of the passage, again
with accuracy, especially if an electronic counter
is involved. The exercise will include some com-
prehension questions, which will ideally be
presented in spoken form, and these could require
a yes/no reply, be of the either/or variety, or de-
mand vocabulary/content recall.

What advantages would such an activity have if
a computer-controlled cassette or audiodisc were
used? Stopping the passage at any point and ask-
ing questions is also possible with a regular
audiotape. Perhaps the one thing that can be done
by computer alone is to reroute the student,
automatically, to a given segment of the recorded
material, if the student fails to demonstrate com-
prehension. Wyatt points out that computer-
controlled cassettes can be inaccurate. If the
audiodisc were used, the cost of both computer and
audiodisc (approximately 83,825 with educational
discount), must be weighed against the educational

benefits of such a feature.

The question is simple: Do the benefits justify
the time, energy, and money? indeed there are
other, similar questions that might be asked. Are
we using the computer simply for the sake of it?
Are we trying to do more with the computer than
we need to? Are we building impressive systems
where the actual, provable gains over apparently
outmoded technologies are minimal, if not non-
existant? It must be remembered that use of the
computer is not a de facto justification.

Such questions perhaps need to be raised before
attempting to implement other possible applica-
tions. For example, do we really have much (o gain
by using the computer to administer interactive
post-tests? In which context would we want such
an application? Do not most teachers prefer to cot-
rect and evaluate these tests of ultimate achieve-
ment and apply their uniquely human powers of
discretion and discrimination? Furthermore, pro-
gramming the computer 10 evaluate student input
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is a difficult and time-consuming occupation. To

. my mind no satisfactory computer assessment of

ability can replace a teacher. We might also ask to
what extent we require branched testing techniques,
which of course would be eminently well handled
by the computer. Do not most teachers want their
students to write a common test? Is there much to
gain by using the computer 10 monitor reading
speed, if all that can be done is have the computer
act as a timer? Would it not be easier and cheaper
to give each student a stop-watch?

Conclusion

This reaction paper has emphasized some of the
caveats concerning the limitations of the computer
and the fact that there are many reading and listen-
ing activities that are perhaps best performed by
media other than the computer. With this in mind,
we can underline Wyatt's eminently sensible state-
ment that CALL activities are ‘‘only one compo-
nent of a lesson.” Indeed, in many situations,
reason will dictate that the computer not be used
at all.
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The Interactive Computer Testing
of Reading Proficiency

James P. Pusack
The University of Iowa

General Response

Wyatt’s paper stimulates a cascade of reflections,
comments, project ideas, counter-points, and col-
laborative urges. Like other seasoned CAl practi-
tioners, he has chosen to keep his speculations and
projections well within the bounds of current
technology. He lays out both traditional and in-
novative directions in CAI in the kind of detail re-
Quired to evoke a realistic impression of the instruc-
tional methods and accomplishments involved.
This article will touch on twa specific points before
expatiating freely on one main topic of Wyatt's
paper: the interactive computer testing of reading
proficiency.

Wyatt’s survey of possibilities in courseware in
reading may be unintentionally misleading; it errs
on the side of optimism by dwelling on what ean
be done, rather than on what has been done. This
writer’s sampling of currently available microcom-
puter software for reading reveals a state of the art
much less advanced than Wyatt's portrayal. Pro-
grams which go beyond sentence-sized bites of
reading material are nearly non-existent on the
commercial foreign language market, although they
may be available on the ESL market. One program
(Le Prisonnier), cited as “low intermediate’’ in
level, is an adventure game which may take several
hours to play; during the course of play, no more
than several dozen words and phrases may be of-
fered for the student’s reading. Likewise, scholar-
ship on reading via CAJ is really very meager: ap-
proaches like those in the cited Weible reference,
which describes a technique using mixed English
and German text, may not satisfy most language
teachers.

In the area of listening, which is heavily bound
by technology, it is doubtful that videodisc will
soon have widespread impact in our schools, col-

leges, and universities. The cost of the equipment
is less a concern here than the availability of
materials. However, computer-controlled
videotape, at possibly half the cost of videodisc
equipment, can provide complete frame accuracy
on materials which are as current as today’s televi-
sion broadcasts. For short interactive listening tasks
typical of language instruction, access delays may
well be negligible, particularly if they can be made
to coincide with periods of comprehension check-
ing undertaken by a computer program. The jury
is still out on the relative advantages of these two
technologies which, in tandem, promise radically
to restructure the teaching of aural and cultural
comprehension.

Focus: Testing Reading

The possibilities for developing sophisticated
methods in the testing of reading proficiency
deserve closer scrutiny. This subject combines
serious challenges in the design of computer
materials with the greatest potential for success.

What standard must be demanded of computer
programs which accurately test reading? To my way
of thinking, they must attain—in every way—the
adaptive power inherent in the Oral Proficiency In-
terview as developed by the Interagency Language
Roundtable. The oral interview is an unequalled
model for adaptive testing. The test candidate’s
level is checked, specific skills are evaluated, the
candidate has some degree of control over the
precise questions and answers, and a relatively
reliable result is produced. The prospect of using
a computer to achieve this kind of interaction on
behalf of reading is nothing less than exhilarating.
Indeed, the underlying computer programs which
could accomplish such a task would produce not
only a single proficiency score, but also a thorough
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diagnosis of the candidate’s strengths and
weaknesses. Such a diagnosis might well be more
valuable as a teaching tool than the test results
themselves.

One of the reasons a serious project to deal with
reading proficiency testing seems so promising,
compared to other language skills, is that com-
puters are very good at the display of text—much
better than they are at understanding language. As
Wyatt points out, answer-processing for even sim-
ple sentence answers is extremely complex and
often unreliable as a testing device. Reading skills,
on the other hand, involve sequences of decisions
and discriminations which lend themselves to
algorithmic analysis. Since a reading test would,
by definition, exclude active language production,
the harrowing problems of language analysis can
be avoided. Instead, the tremendous memory and
analytical/combinatorial powers of the machine
can be harnessed to the task of building a model
of the individual student’s reading ability. The com-
plexity of the program would lie not in the analysis
of language, but in the mapping of relationships
and in the decision-making processes aimed at ex-
ploring a student’s specific strengths and
weaknesses. Unlike paper-and-pencil tests, interac-
tive reading tests would attempt to capture and
analyze the step-by-step process of reading, rather
than its product.

This vision of a highly adaptive form of reading
examination is strongly colored by artificial in-
telligence approaches to analysis of student errors.
One striking example is Brown and Burton’s (1)
description of a diagnostic modeling system for
automatically synthesizing a deep-structure model
of a student’s misconceptions or “bugs.”” The com-
puter model was used successfully to analyze er-
rors and to train both students and teachers to
discover so-called ‘‘buggy’’ procedures in subtrac-
tion.. The project used a representation technique
called “procedural networks’’ which captured
misconceptions by generating both correct and in-
correct procedures. It is worth noting that the pro-
gram was tested on a data base of 19,500 problems
by 1,300 students. :

While the testing of mathematical skills cannot
be iransferred directly to methods of testing
reading, the level of complexity in the BUGGY pro-
ject and many of the design concepts seem consis-
tent with the view that reading proficiency testing
must and can achieve the diagnostic power of the
oral interview. Certainly we can move far beyond
the discrete-item printed format which is now
almost universal practice.
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Interaction Types

The computer, then, seems to offer a mechanism
to traverse the branches and nodes of a student’s
reading proficiency. This section sketches some
speculative but not unrealistic ideas for the shape
of an interactive diagnostic reading test.

At the heart of the question lies the issue of
whether we really understand reading proficiency
well enough to test it in the precise fashion sug-
gested. The ACTFL Proficiency Guidelines specify
an interfocking set of proficiency levels and precise
cells of skill and knowledge. Before looking at the
Guidelines more closely, let us explore some of the
ways a computerized interaction could isolate
steps—some of them false—in the process of
reading a foreign language text.

First, the computer as a display medium can ex-
ercise far more control over the text than can the
printed page. It goes without saying that different
texts can be presented as the “‘interview’’ homes
in on the candidate’s putative skill level. Texts and
comprehension-checking mechanisms can be ad-
justed to performance. Some texts can be generated
by the program-—not simply reprinted—to verify
discovered strengths or weaknesses.

Second, access to the text can be restricted or
manipulated. For example, the student can be given
a full opportunity to read a text, but the text can
then be removed during comprehension-checking.
This eliminates the possibility so common in printed
reading tests that the questions are used by students
as a kind of pony for the text. The questions, too,
can be presented in isolation, so that information
contained in a subsequent question will not in-
validate a previous item. The whole questioning
strategy changes once this restriction is lifted.

Third, timing can be exercised over the reading
experience. If skimming and scanning are the skiils
1o be tested, some measure of the time required may
be a useful indicator of proficiency.

Fourth, access to reading aids can be provided

and taken into account in the diagnosis. A major .

weakness of traditional reading tests lies in the fact
that they seldom handle lexical knowledge well.
One of the best students | ever had in an intensive
intermediate German course, a graduate student in
music theory, described how she had finally com-
pleted her departmental reading exam in German
for the Ph.D., administered by one of her pro-
fessors. She was given a sight translation in her field
and allowed to use a dictionary—a reasonable
testing method for a research skill. When the test
had been graded, she went to her professor to find
out if she had passed. He grudgingly admitted that
her transiation had been, in fact, excellent, but said
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he hesitated to pass her because he had observed
her using the dictionary rather too frequently!

That which, at first glance, seems unfair in this

anecdote reminds us of an important consideration:
we should test not only results, but also efficiency
in reading, A computer-administered test can make
lexical aids and other explanations available, but
take them into account in the scoring. Since few

) of our students will ever learn to read without the
help of a dictionary, a testing mode which measures
the use of this tool promises a much fairer test than
We can now construct. At the upper end of the pro-
ficiency ladder, where “‘educated native’* proficien-
Cy is required, target-language dictionary entries
will also be an option.

How would a test ““jtem”’ look in an interactive
reading test? It would certainly be quite different
from a static chunk of text followed by the ever-
unpopular multiple-choice questions. Some items,
to be sure, would use the cloze method suggested
by Wyatt. But while cloze tests may be excellent
for measuring the educational level of a native
speaker, as diagnostic mechanisms, they remind me
of the “sudden-death” vocabulary quizzes | try to
entice my students into taking on cold winter
Fridays: instead of the typical litany of words for
translation, I offer to give them just a single,
fateful, word. If they know it, they get an A; other-
wise they get an F. In like fashion, cloze testing
is fast, efficient, but may not lend itself to any
large-scale, sensitive diagnosis of strengths and
weaknesses, and, in any case, it reintroduces the
answer-processing issue.

The ideal “‘reading interview’’ would be one.in

which the text itself, as it were, interviews the sty- .

dent. A text would be displayed in conjunction with
a comprehension task. The task could be any one
from our standard inventory: scan for facts, skim
for global meaning, anticipate the way the text
would continue, pick an appropriate title,
reconstruct a series of events, draw a conclusion,
In particular, the technique of hypothesis forma-
tion described by Wyatt appeals to a higher order
of comprehension. It is a kind of cloze at the text-
ual, rather than lexical level. It is less cruel.

As long as each task in a series is completed suc-
cessfully, the reader moves on to different areas
of knowledge and higher levels of skill. At the point
where lack of comprehension appears, however, the
interaction moves to an exploration of the sources
of misunderstanding. Is it vocabulary? Is it a par-
ticular syntactic structure? Is it a more genera] in-
ability to synthesize meanings from isolated facts?
The goal now is 1o plumb the depths of the sty-
dent’s mal-comprehension and to chart the subsur-
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face landscape of his or her reading skills.

To turn now to the precise ACTFL Provisional
German Descriptions for Reading Proficiency, as
a concrete case, let us put three questions to them:

1) Is there anything there which can be tested by

the computer? 2) Is there anything there which musy
be tested this way? and 3) Is there anything which
would elude interactive computer testing?

Of course, there will always be room to argue
about specific guidelines. Overall, however, a sur-
prising number of points of knowledge and skill
promise relatively easy conversion to an interac-
tive environment. These areas include the recogni-
tion of fixed vocabulary and survival expressions.
Programming to check for this rather static
knowledge component will certainly not strain our
capacities, nor will the approach differ radically
from that of the past. However, a number of con-
ditional skill descriptions could really only be tested
efficiently under interactive conditions—be they
directed by machines or by human testing agents:
““Where vocabulary has been mastered, can read
standardized messages."’ “Misunderstandings may
arise when grammatical cues are overlooked.”’
‘“Reads within the limits of identifiable
vocabulary.’’ These and many more similar re-
quirements set up testing conditions where certain
assumptions must be validated before the test por-
tion begins.,

Another area where the ability of the computer
interactively to control the test conient becomes
critical lies in descriptions which relate to the stu-
dent’s individual situation and preferences: ““if the
content is familiar or of high interest,” ‘‘in
response to perceived needs,’” ““authentic prose on
familiar subjects,” “‘concrete topics related to
special interests,” “‘understanding of specialized
items depends upon individual interests and
background,®’ etc., etc.

Two specific kinds of requirements make com-
puter control over text display not only critical, but
essential: ““May have to read several times before
understanding,” and “Able to read at a normal
rate of speed (at least 220 WPM).” Given the rigor
of these criteria, it is difficult to see how they could
be tested reliably without the computer,

Finally, there are certainly some identifiable
kinds of requirements which do elude interactive
computer testing: “‘Can read books." ““Appreciates
descriptive material.”” ““Can read for pleasure.”
and ‘““‘Can follow simple printed directions for

cooking.'’ It is intriguing to imagine ways to test
these elements interactively. Following certain kinds
of directions can, in any case, be handled by the
computer.
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This brief scrutiny suggests that an interactive
computer delivery system is a compelling solution
to the assessment of reading skills as they are defin-
ed in the Guidelines.

Development and Delivery
of Interactive Reading Tests

So much for speculation. What would it take to
develop and deliver a testing system of this nature?
Practical answers must provide for both software
development and on-site delivery mechanisms.

There can be no doubt that a good deal of ex-
pertise in testing, cognitive science, computer pro-
gramming, and language teaching are needed to
realize the potential described. The interactive
model would be generalized enough to apply to
many foreign languages, but the production of test
materials would also depend on extensive work uni-
que to each set of skill descriptions in the
Guidelines. This is ] roject which will not
be completed by hammering away on our Apples
Tate into _the night.

A recently published report of a research con-
ference on computers in education outlines a na-
tional strategy for advancing in areas of vital con-
cern. In particular, it describes the effort required
to confront such cognitive issues as expert and
novice thinking, comprehension and writing
strategies, knowledge structure, mental models, and
cognitive psychometrics. Diagnosis is one of the
major areas identified for computer applications.
Language-teaching professionals can not only learn
from such endeavors, which are aimed in large
measure at native language skills; we can alsoc move
to collaborate with colleagues from other fields in
the design of the instructional computer systems
for conducting activities common to many kinds
of teaching (Lesgold and Reif, 2).

The question of hardware is skirted here because
it is fundamentally dependent on market forces,
rather than the inherent capacity of computers to-
day. One of these is the issue of screen display of
text, which Wyatt has tackled using the ““booklet
approach.’’ This approach may be meaningful for
non-testing environments which use relatively long
texts. The testing of reading proficiency would use
shorter texts, amounting to no more than several
paragraphs. For this reason, expected advances in
technology, coupled with predictable price reduc-
tions, will make available much more powerful
machines, with bigger screens and enough memory
to store many pages of text for immediate display
at the touch of a finger. In designing a sophisticated
testing system, we must look ahead to the next
round of equipment.

FOREIGN LANGUAGE ANNALS

Reading tests will also require large disk storage
capacity to hold both lexical and textual materials,
as well as test items. If students are allowed a choice
of subject matters and a range of proficiency levels,
the move will be to hard discs.

As a result, adaptive, interactive reading tests will
definitely nor be distributed on diskettes to
thousands of high schools across the land for use
on their Apples. A smaller number of testing
centers will have the required equipment and ad-
minister the test, with proper security. While this
equipment will be more expensive than paper-and-
pencil tests, it will certainly cost much less, over
the long term, than the human delivery system we
need for oral proficiency interviews. Computers do
not need to attend $1,000 workshops, generation
after generation. It is clear that the time involved
in administering oral interviews will always weigh
ore heavily in the balance than the cost of any
small computer.

Meanwhile, all those Apples are floating around
our schools and colleges. And we wonder whether
““keyboard shock’’ will sully the results of our
marvelously adaptive tests. Pared-down versions
of our testing procedures—with fewer texts and less
ability to adapt to levels—can serve well as interac-
tive pretests administered on low-priced microcom-
puters. Students can become familiar with this kind
of reading experience, and we can exploit the in-
vestment our institutions are already making in in-
structional computing.

In sum, the development of such a system will
doubtless reqmmhe
delivery system will not cost much more than the
microcomputers now in use, given foreseeable
growth in computer power for the dollar. The ma-
jor continuing expense will lie in the maintenance
of the item pool, which will be extraordinarily com-
plex by today’s standards.

1

Conclusions

A project to develop interactive computer testing
procedures for reading represents a natural
outgrowth of our profession’s concern with
standards of proficiency. If we are serious about
the standards which have emerged so far, we must
also look toward ways to implement them. Any
mechanism which offers less adaptive power than
an interactive computer system will do a grave in-
justice to the concept of proficiency we have so
recently attained. Experience in a full-scale reading
project, moreover, will contribute mightily to
methods of testing listening, culture, and writing.
Many of the strategies are transferable, but they
are best developed for the skill we are now most
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To hear an Apple 1T speak its first
phrases may not have quite the emo-
tional impact that hearing a child’s first
halting words has, but in both cases the
power of speech opens up new frontiers
of communication. With the right
hardware and software, an Apple can
speak out loud, reciting text files, pro-
grams, and numeric values.

Speech output makes computer use
possible for people who cannot read a
video screen. It helps in applications
where a sighted uscr cannot look at the
monitor. Oral cues can reinforce educa-
tional programs: words, and even songs,
can be added to games: and. for many
people. making the computer speak be-
comes g fascinating project in itself.
Everv Apple Il-series computer
comes equipped to make simple musi-
cal sounds. but its tiny speaker and out-
put circuitry were not designed for the
demands of spoken output. Adding
speech to the computer means adding
hardware. usually a card that plugs into
an Apple 11, 11 Plus, or [le. For the Ap-
ple Ile. or for the other models
equipped with a serial card. several

speech devices exist that link up to the
Apple with a serial connection.
Good News and Bad MNews

To see how practical speech has be-
come on the Apple I I looked at a
sample of available products. 1n gener-
al. euch package included the speech-
outpul hardware, software for creating
and editing sound codes, and a program
for translating text in the computer to
spoken words.

The good news about voice boards
for the Apple computer is that vou can
buy a number of boards and boxes that
wiil produce understandable output.
even from normal text. None of the
products sound completely human, and
for best sound guality vou need to edit
the input text with «il sorts of special
codes. For most texte though i you
have seme idea of the context and the
vocaDuiary i iy not defcult at gl o
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follow the audio output.

The bad news is that you have to be
somewhat of a hacker, or very patient
and determined, to make sense of these
products. Of the half-dozen speech
products that | looked at, not a single
one had a manual that was clear, accu-
rate, and complete. Most products, in
fact, assume that you'fe an accom-
plished Applesofi-BASIC, progr:ﬁnmen
ready to PEEK and POKE your way
through memory. That's fine if you're
an experimenter at heart, but if you're
only a computer user, you may need
some help from your dealer, a friend, or
a paid expert.

A good way to start looking at
speech boards is to determine how they
plug in. Some products, such as Street
Electronic’s Echo+ or Don’t Ask Soft-
ware's S.A.M., plug into an Apple 11, I]
Plus, or {le just like any other peripher-

! card does. Electrically, the cards will

go in any slot, but if you want to use the
provided software, you have to select
the slot it specifies—which in most
cases is slot 4.

If you have a 1lc model, or you can’t

spare the slot. or you’d rather use a ser-

. ial card and keep the cover closed on

vour Apple. several firms make speech-
output units with serial connections.
VYotrax's Type "W Talk and Personal
Speech System and the Intex-Talker
are all in this class. Naturally, these
units tend to be more expensive because
they need a case and power supply as
well as a circuit board.

Another approach to making sense
out of the various speech systems is to
the hardware technology.
Speech boards use a number of differ-

. ent technologies (see “The Dialects of
{ Speech Ouiput” on page 42), usually

embodied in a speech-output chip. A
better chip means more understandable
speech, with lower memory-storage re-
quirements.

The S.AM. board is an exception to
this patiern. As its full name, Software

Automated Mouth, indicates, it is basi-
cally a software system (and on several
other brands of computers it uses only
the computer’s built-in hardware). In-
stead of a special speech chip, S.A.M.
does all the speech processing in soft-
ware, leaving only the conversion from
digital form to the electrical waves
needed for sound, as a task for the
hardware. In my listening tests, the re-
sulting quality was surprisingly good.
The SC-01 chip from Votrax has
been one of the more popular speech-
output chips, used not only in Votrax's

With the right
hardware
and software, an
Apple ll-series
computer
can speak out loud.

own Type 'N Talk and Personal Speech
System, but also in the Intex Talker.
Apparently, you ¢an expect usable, but
not outstanding, sound quality from a
sysiem based on the SC-01.

Several successors to the SC-01
seemed to do a better job. The S51-263
appears 10 be the current favorite, used
in the Sweet Microsystem Mocking-
board and the Micromint Sweettalker
[1. Speech produced by this chip is rea-
sonably understandable. Unbelievably
enough, this chip also adds musical
tones to words, on command, letting
boards that use this chip literally sing.

The TMS 5520, used in the Echo
Cricket and the MultiTech SSB-Apple,
also seems to do a creditable job. This
chip comes from the same people who
developed the Speak "IN Spell toy, so
they’ve had a lot of experience in speech
development.

The speech chip or data converter
determines only how good the spesch
quality is if you send the chip codes for
the right sounds. In normal use, howev-
er, you want merely to send English text
to the speech system, rather than pains-
takingly translating what you want to
say into sound codes. We'd like tlie
computer to do any needed translations
from text to code values.

Unfortunately, figuring out how to
pronounce the English language is
somewhat of an inexact science. Al-
though some general rules work for
most words and phrases, an endless
number of exceptions seems {0 exist.
Even the computer, as it turns out, can’t
keep track of all the possibilities.

All of the units [ looked at came
with text-to-sound-code software. Nor-
mally. this software consisted of some
dozens or hundreds of general-pronun-
ciation rules, with the hooks needed to
link the software to Applesoft, routines
for direct entry of text for oral output,
and a demonstration or two. The excep-
tion was the two Votrax units, which
had their software built in.

If vou're willing to live with some
strange-sounding locutions, you ¢an ac-
cept what you get from this automated
translation process with no further ef-
forts. Once you've linked the software
to Applesoft, you can output text al-
most as if you were sending it to the
printer. If that’s not good enough for
you. however, all of the boards have
provisions to let you overrule what
would otherwise be the result.

The easiest method to change the
way the word gets pronounced is to
change the spelling. If you want to
make sure that the system says the
name of the language correctly. spell it
Inglish rather than English. Similarly,
say you red a book yester day and
found what was allouwed.

If you want to go further, the
Echo-, for example, lets you change

| the pronunciation rules. All of the
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Figure 1: A speech-output system turns text into sound codes, which drive a speech-output chip 10 produce the appropriate sound waves.

boards let you enter text as phonemes,
and some, such as the Votrax Personal
Speech System, let you enter a list of
exceptions to be pronounced as speci-
fied instead of by the rules.
Voices

Should vou be planning to use a
voice board to add speech to an existing

- application, note that even when the
¢ speech programs integrate with Apple-

soft, they still require added memory
and disk space. You may have problems

- with protected software, which general-

'
i
i

v cannot run with other programs in

Three techniques for producing speech
output account for almost all current de-
signs. One, called linear predictive cod-
ing (LPC) models the way the human
voice actually works. The other two store
and reproduce speech based on the wave-
forms of the component sounds.

With linear predictive coding, a set of
sound generators creates initial tones,
much like the resonating of the human
vocal chords and the rushing sounds of
air. Next, these initial sounds pass
through a set of filters that shape the
sounds further, in much the way that the
tongue, lips, and teeth modify sounds in
human speech.

It takes many fewer bits to specify the
sound generators and filter positions
than it does to record the actual sound-
waves, so LPC lets an Apple speak for
longer periods, using fewer bits of stor-
age. There's a slight cost in speech qual-

i

memory and is often not very graceful
about sharing disks. s
To add a voice for the use of a visual-

t Iy impaired person, remember that

most existing programs, particularly
word processors. rewrite the same infor-
mation quite frequently. It's worth the
trouble to get a program specifically de-
signed for oral use.
Learning from Experience

In researching this article, a friend
and [ spent a lot of time plugging in
various speech boards and seeing what
we could get them to do. Here's a selec-

ity, unfortunately, because the modeling
of the speech process is not perfect, and
the parameters don't cover all the fine
gradations. LPC requires between 400
and 2000 bits per second of speech.

When speech must be recorded for
playback, or as an alternative to LPC for
synthesizing messages, another popular
choice is digitized speech using CVYSD.
This method does record sound waves
rather than throat positions, but it saves
memory space by encoding only voice
changes. It offers higher-quality output
than LPC does, but only at greater num-
bers of bits per second.

For the ultimate in simplicity and
quality, actual sound waveforms can be
converted to digital codes, stored, and re-
played. This requires some 3000 to
20,000 bytes for each second of speech—
far more than is practical for general
personal-computer applications.

) )
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tion from some of our notes.
S.A.M. Board

The S.A.M. board wasn’t hard to in-
stall, but it ended in stripped wires
rather than a speaker jack. The board
itself was-a tiny bit oversized, so we had
a lot of trouble getting it back out of
slot 4. The manual was easy to read if
vou knew Applesoft, a bit mysterious
otherwise. We liked the liberal use of
examples and had no problem making
the board pronounce the words of text
files and programs. Voice quality was
good. with enough inflection to keep it
from sounding oppressive.
Echo+

The Echo+

to back up disks and otherwise run Pro-
DOS functions. The manual seems in-
tended more for assembly-language
hackers than for casual users. If you
want 1o use the female voice, which
seems o speak with more clarity and
inflection, vou have to have an Ex-
tended 80-Column Card;
you're limited to the more mechanical-
sounding male voice. This board also
plays musical tones and sound effects.
If you ever need to simulate a train go-
ing through vour living room, you can
ask the Echo+ to do it between recita-
tions.
SSB-Apple

SSB-Apple assumes the board is In
slot 2 rather than slot 4. Because this
system uses preencoded words, you
have to swap the four vocabulary disks
back and forth to build up vour sen-
tences. You can save the “compiled”
sentences to disk. Again, this manual is

more for dedicated users. having no in-
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SOUND ""HELLO™
CONVERTER

Figure 2 Digitized speech is recreated from a stored rendition of
coded sound waves, whereas synthesized speech is created purely
out of a digital description of what the desired sound ought 10 be.
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dex and paying little attention to lay-
out. The speech output is a female
voice, which is particularly clear within
words but sometimes choppy in the
transitions.
Sweettalker I1

The Sweettalker Il we looked at
wouldn't say a word. Apparently, it died
on its way to us. Fortunately, its speech-
output functions were included in the
more complex Lis'ner 1000 speech-in-
put board, from the same manufacturer
{The Micromint), so we were able to try
evervthing out anyway. The board was
easy to install, but the manual was con-
fusing—it tended to jump around. rath-
er than proceed in logical fashion. You
need one of those tiny screwdrivers to
sct the volume control. When the board
is plugged in but not running, it makes
a steady ringing sound. On the other
hand. the Sweettalker demo program
was by far the best of the lot. It runs
through its repertoire of voices. reads
aloud, and even sings a few songs. The
speech quality is generally good. with
an inflection that sounds almost like
that of someone whose original lan-
guage was Romanian.
Type "N Talk, Personal Speech System

The Yotrax Type "N Talk and Per-
sonal Speech System (which are exter-
nal boxes) require special cables. unless
you run them through a modem. Unfor-
tunately, the cable-wiring diagrams
have some errors! The manuals, al-
though attractively typeset, seem to
take a particular delight in jargon.
Once you get the cable squared away,
connecting either system is quite easy.
The Type "N Talk gives no indication of
when it is on, but the Personal Speech
System has a power light. Both systems
produce reasonably good speech, they
take up no space on the disk or in mem-
ory, and are as easy to use as a printer.
The Personal Speech System is sup-
posed to be able to sing and play music,
but we weren't able to get much in the
way of understandable lyrics out of it.
The Medium is the Message

If you're just going to experiment,
vou're in for some fun. Although you
may not find that your Apple has any-
thing profound to say, in some respects
the medium is the message. And per-
haps if machines learn how to talk,
maybe humans can someday learn bet-
ter how 10 listen. %

Steve Rosenthal is a writer and lexi-
cographer who tries 1o maintain a per-
spective on other joys and problems in
the world besides those involving per-
i sonal compuiers.

b PRODUCT INFORMATION

Echo+
Street Electronics Corporation
1140 Mark Avenue
Carpinteria, CA 93013
(805) 684-4593

List Price: $129.95 and up

CIRCLE 480 ON READER SERVICE CARD

Intex-Talker
Intex Microsystemns Corporation
725 South Adams Road, Suite L3
Birmingham, MI 48011
(313) 540-7601

- List Price: $295 plus 54 shipping

CIRCLE 481 ON READER SERVICE CARD

Micro-LADS
Laureate Learning Systems
One Mill Street
Burlington VT 05401
(302) 862-7355
List Price: 3650 for complete package,
including six disks and Echo+
Requires: Echo+

CIRCLE 482 ON READER SERVICE CARD

Mockingboard

Sweet Micro Systems

50 Freeway Drive

Cranston, R1 02920

(800) 341-8001 or (401) 461-0530
List Price: $219

CIRCLE 483 ON READER SERVICE CARD

S.AM.
Don’t Ask Computer Software
TRONIX Publishing, Inc.
8295 S. La Cienega Blvd.
Inglewood, CA 90301
(213) 215-0529

List Price: $99.95

CIRCLE 484 ON READER SERVICE CARD

SSB-Apple
Multitech Industrial Corporation
195 West El Camino Real
Sunnyvale, CA 94086
(800) 538-1542 or (408) 773-8400
List Price: $55

CIRCLE 485 ON READER SERYVICE CARD

Sweettalker II and Lis’ner 1000
The Micromint, Inc.
25 Terrace Drive
Vernon, CT 06066
(800) 635-3355
List Price: Sweettalker 11, $104: Lis'ner
1000, $189

CIRCLE 486 ON READER SERVICE CARD

Type "N Talk and Votrax Personal
Speech Synthesizer
Votrax, Inc.
1358 Rankin
Troy, M1 48083
(800) 521-1350 or (313) 583-1877
List Price: Type "N Talk, $249; Votrax

Personal Speech Synthesizer, $395
CIRCLE 487 ON READER SERVICE CARD
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VOICE-BASED LEARNING

William D. Wagers

ABSTRACT

A voice-based learning system s @
computer system which uses voice input and
voice output in an educational emvironment.
Such systems promise two-way communication
with the computer using natural language. In
addition to reading and writing skills, the
computer can now teach listening and speak-
ing skills.

Foreign language educators around the
country have been experimenting with voice-
based learning to determine how best to utilize
these new tools in the classroom and in the
language lab.

he Babel fish is a fictional creature

in the novel Hitchhiker’s Guide to the
Galaxy. This fabulous creature has the
ability to translate from any foreign
tongue into one’s native language.
Simply insert the fish into your ear and
you have a universal translator. The
Babel fish does not understand what is
being said. It is a passive device like a
hearing aid.

A voice-based learning system is
built around this very capability. It
can understand and speak virtually
any language. However, instead of in-
serting the fish into your ear, the fish is
in the computer’s ear. In this case, the
fish translates from spoken language to
computer language. While the com-
puter does not understand what it
hears in the human sense, the com-
puter can associate sound patterns with
written words and phrases. Embodying
these associations in the form of a les-
son is the function of a voice-based
learning system.

A voice-based learning system in-
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cludes a computer, a voice input termi-
nal and a voice output device. It inter-
acts with the student in oral language.
While a computer does not possess the
intelligence to interact fully as a hu-
man would, it can communicate.

Voice Input

Before describing a voice-based
learning system in detail, a few words
need to be said about voice input. A
voice entry-terminal is simply a com-
puter peripheral which accepts spoken
input, compares that utterance against
several known utterances, and when it
finds a match, supplies the computer
with the character string corresponding
to that utterance. In other words, when
you say, freund, the voice entry termi-
nal selects the character string freund.
The association between the spoken
and written word is arbitrary from the
computer’s point of view. The associ-
ations are established by the author of
the lesson. The author could just as
easily associate freund with friend.

Voice entry terminals fall into two
categories. Speaker independent devices
recognize a limited number of words
when spoken by any user. The vocabu-
lary, the utterances it recognizes, of
such a device is fixed. This character-
istic limits its usefulness to multiple
choice or truealse questions. Also,
speaker independent systems are quite
expensive.

Speaker dependent devices must be
trained to recognize the voice of a par-
ticular speaker. You train the device by
repeating each utterance into the sys-
tem microphone several times. The vo-

William D. Wagers received his B.A. in 1971
and M.L.A. in 1977 from Southen Methodist
University, where he studied Computer Science
and Business Administration. He has worked in
many phases of the computer business with as-
signments in the United Kingdom and
Germany. He describes himself as quasi-lingual
in four languages. He is currently Product Man-
ager at Scott Instruments Corporation. His work
involves researching and developing the tools re-
quired by educators .for producing quality
courseware for special education and foreign lan-
guage training.

cabulary is created by the user (author)
and is kept on disk, so each lesson can
have a separate vocabulary. Speaker
dependent devices are available on
many microcomputers for under
$1,000.

Typically, when speaking to 2 voice
entry terminal, you must speak clearly
and consistently. You must also pause
between the phrases you want recog-
nized. The pauses tell the computer
when an utterance begins and ends.
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Voice Cutput

High quality audio is critical in
voice-based learning, so speech syn-
thesizers were never an option. While
synthesizers are cheap and reliable,
they simply are not geod at reproduc-
ing the richness of expression of the hu-
man voice. Videotape was eliminated
because of the reliability problems and
videodisc was ruled out because of the
expensive mastering process. And
though high-quality tape and cassette
players have been around for a long
time, voice-based learning requires
computer control of the player.

There are currently at least two de-
vices on the market which [ have found
are suitable for voice-based learning:
the Instavox RA-12A and the - Tan-
dberg TAL 822. Both devices offer
high-quality audio and computer con-
trol. The Instavox is a giant floppy disk
drive which plays analog recordings
but allows random positioning. The In-
stavox can position to any message on
the disk in under half a second. This
means the computer can prompt or re-
spond to the student immediately
throughout a lesson. The Instavox re-
tails for under $5,000. The media costs
$25 per diskette.

The Tandberg TAL 822 is a random
access cassette player. It uses a highly
accurate frame counter { 0.5 second)
to position at rewind speed to any
place on the tape. The media is the
standard audio cassette. The position-
ing is not as accurate as that of the In-
stavox, and the response time is slower.
However, the TAL 822 retails for un-
der $1,500, so for a slight degradation
in performance a significant savings
can be achieved.

A Sound Basis for Learning
The VBLS Authoring System was
announced by Scott Instruments Cor-
poration in 1982. It was designed to al-
low classroom teachers to create course-
ware which a student would study by
voice. The Systemn consists of an Apple-
compatible microcomputer, a VET
voice entry terminal, and an optional
voice output device.
This systern gives the following ad-
vantages over traditional CALI:
[. Visual Pronunciation Feedback.
The Systern has a mode in which
the student’s pronunciation is
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checked against that of a native
speaker. The System displays a bar
graph which shows how closely the
student’s utterance matches the
standard. This is an extremely
powerful tool for progressively re-
fining the student pronunciation

skills.
Auditory Feedback. The System

plays the standard phrases as spo-
ken by a native speaker. The stu-
dent can listen and emulate the

native.
Helps Eliminate Unlearning. A

major difficulty in learning a for-
eign language is that a student fre-
quently learns incorrect pro-
nunciation due to inadequate
visual and auditory feedback. It is
far more difficult to unlearn poor
pronunciation, than to learn cor-
rectly from the outset.

Privacy. Students are free to exper-
iment, make and correct pro-
nunciation errors without fear of
embarrassment. Only the System is
listening and it offers only
encouragement.

Success [s Reproducible. Voice-
based courseware allows successful
language instruction techniques to
proliferate. Each student is pre-
sented with the same learning op-
portunity, whereas the quality of
classroom instruction varies from
instructor to instructor and even
from day to day.

Active Learning. Many traditional
instructional technologies are pas-
sive, e.g., books, filmstrips, video-
tape, and cassettes. Voice-based
learning permits the student to in-
teract with otherwise passive aids
in an interactive process.

Ideal Computer Interface. The
human voice is the ideal means of
communicating with a computer,
especially in foreign language in-
struction. While the ideal tech-
nology is not yet available, current
technology is a dramatic improve-
ment over the QWERTY
keyboard. Students are introduced
to the computer in an unobtrusive
manner. Virtually no typing skills
are needed.

Multisensory Learning. The Sys-
tern stirnulates multiple senses
which reinforce learning.

Preparing Voice-Based Courseware.

To create a lesson, the author first
creates the text frames and associated
responses which will appear on the
CRT. The author is assumed to be a
native speaker. The author then creates
the audio sequences which correspond
to the lesson text. Finally, the author
creates the standard pronunciations, or
templates, against which the student’s
utterances will be compared.

The menu-based authoring system
makes the process very simple, even for
the novice computer user.

The VBLS Grant Program

While the VBLS system was de-
signed for general education, many of
its early users were foreign language
educators. At the 1982 FLINT Confer-
ence, Dr. Brian Scott announced the
VBLS Grant Program. Its purpose was
to stimulate ideas on improving the
VBLS system for use in teaching for-
eign language. We offered a free VET
voice entry terminal and VBLS soft-
ware in exchange for the completion of
a project defined by the grantee. Typi-
cal project proposals were for sub-
jective studies or for units of
courseware.

We awarded 15 systems to various
applicants. A fair proportion of the
awards went to FLINT attendees. In
addition, we placed a System at the
C.A.C.I. Language Center in Arling-
ton, Virginia. C.A.C.I. supplies lan-
guage training to governmental
agencies and proved to be a fountain
of ideas and approaches to voice-based
learning. At the time of this report,
some grantees have yet to fulfill the
terms of their grant. However, the pre-
liminary results were very useful in de-
fining a foreign langauge version of
VBLS.

The Grant Program is now closed,
but we hope to have an ongoing rela-
tionship with those grantees who dem-
onstrated skill and imagination in exe-
cuting their projects. For example, Dr.
Robert Baker completed his Russian
courseware despite the absence of a
Russian character set in the original
VBLS software. Dr. Harry Wohlert
worked with us to implement a version
which used an ordinary cassette record-
er. Nick Stancioff went so far as to hire
a programmer to {ry various voice-

CALICO JOURNAL, JUNE, 1984



based learning schemes.

The version of the VBLS system
which was available at the time of the
Grant Program did not have foreign
character sets or voice output. The cur-
rent version has both foreign characters
and voice output via either the TAL
822 or the Instavox. As you might
imagine, the two most frequent criti-
cisms of the original version were that
you could not hear the correct pro-
nunciation and that you could not see
the correct spelling. These features are
now a part of the VBLS system.

When all the reports from the grant-
ees have been filed, perhaps their stud-
ies can be made available in some
form. Their work is valuable because
the voice entry terminal’s performance
varies with the language in use. Each
language has particular problems re-
lated to the sensitivities of the terminal.

VBLS System Today

VBLS Version 1 is in use in approx-
imately 100 installations. About fifty
percent of these systems were acquired
for research in areas such as auditory
rehabilitation, communication train-
ing, and many others. Approximately
thirty percent were acquired for use in
special education by slow learners, for-
eign students, hyperactive children, or
physically handicapped students. Per-
haps twenty percent were acquired for
foreign language training.

VBLS Version 1.4 with foreign char-
acters and voice output has just be-
come available. It is our hope that this

unique system will now begin to gain -

acceptance with foreign language
educators. We have created only a tool.
The quality and quantity of course-
ware for the System depends upon in-
terest and commitment by the educa-
tional community. We work closely
with prospective authors to introduce
them to the new technology.

We are continuing the research and
development of the VBLS system. In
future versions, we aim to reduce the
cost of the hardware involved. We are
also developing new learning modes for
the System. And research is continuous
on voice recognition, independent of its
educational applications.

Summary
Voice-based learning is a new type
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of computer-assisted instruction. It
holds the promise of increasing both
the availability and the quality of lan-
guage instruction. The fulfillment of
this promise depends on the participa-
tion of foreign language educators,
both in determining the proper role of
voice-based learning and in embracing
the technology by producing
courseware.

Definitions

Authoring System - A systematic pro-
cedure for generating CAI course-
ware that does not require the author
to have computer programming
skills.

Continucus Speech - Everyday natural
speech like humans use. Voice recog-
nition products do not yet under-
stand continuous speech without ar-
tificial pauses between words and
with large vocabularies.

Courseware - A computerized course,
typically including text, workbook,
and software for a specific computer
system.

Frame - One in a series of visual dis-
plays on the monitor of a computer
system.

Human Factors - A voice recognition
device must account for the varia-
tions inherent in human speech and
human environments, e.g., inconsist-
ent pronunciantion, variations in
tone, pitch, duration, and emphasis,
and environmental noise variations.
Humans find it impaossible to say the
same word twice in exactly the same
way, especially if they are ill or un-
der stress. And, of course, different
speakers will pronounce the same
word differently. A voice recognition
device must, therefore, adjust itself to
these variations.

Isolated Word Recognition - Current
voice recognition products recognize
only words or phrases which are in
its vocabulary and which are spoken
as short commands or answers.
Affordable products cannot pick the
desired word out of a stream of con-
tinuous speech.

Keyboard Terminal - An archaic type-
writer-style keyboard for manually
typing data into a computer.

Prompt Square - Symbol used to in-
dicate whether the microphone is

ON or OFF; located in the lower
righthand corner of the monitor
when the System is listening.

Speaker Adaptive - Refers to a system
which overcomes the limitations of
speaker dependence through software
which adjusts itself to different
speakers.

Speaker Dependent - Current products
are speaker dependent, meaning they
must be trained to recognize the
voice of a particular speaker, and
will respond reliably to no other
speaker.

Speaker Independent - A product
which could understand any speaker
using any accent.

Speech Synthesizer - Electronic device
capable of producing speech-like
sounds.

Template - A pattern or guide; a com-
puterized representation of a spoken
word; speech patterns.

Training - The process of inputting
several pronunciations of a word or
phrase for future matching to one’s
own or another individual’s voice;
enrollment; creating a vocabulary.

Vocabulary - Group of words used by
or known by a person or group of
people; the words trained for a spe-
cific VBLS lesson, and therefore
known to the System.

Voice-Based Learning System(s) -
Computer systems that use vocal dia-
log between the user and the com-
puter for instructional purposes.

Voice Entry Terminal - An input de-
vice enabling a human being to
speak directly to the computer;
VET; VET-2; ShadowVET.

Voice Recognition - The identification
of spoken words by a device. A
speech recognition device can re-
spond to the human voice, instead
of, or in addition to, a typewriter
keyboard terminal.

WORD DRILL - A VBLS study ses-
sion mode which allows the user to
practice pronunciation and receive
immediate visual feedback on the
correctness of pronunciation.
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DESIGN&DEVELOPMENT

AN EXPERIENCE WITH
VOICE-BASED LEARNING

Robert L. Baker

ABSTRACT

Dr. Baker performed a detailed analysis of
the capabilities of the VBLS system and pre-
liminary lesting of that system with students.
This article presenis his experience with the
VBLS system, conclusions, and recommenda-
tions to VBLS courseware authors.

‘ efore describing my experience
| working with the Scott In-
struments’ VBLS system, it would be
well to set forth some of my own pe-
dagogical principles and prejudices--
where I'm coming from.

I am known to be a fanatic for pho-
netics. [ firmly believe that if a student
is ever to speak a language without of-
fence to the native ear, a firm phonetic
foundation must be laid at the begin-
ning. I am not an adherent of the grad-
ual approximations theory, even
though I am wholeheartedly in favor
of increased emphasis and stress on
communicative competence. If we are
convinced of the value of foreign lan-
guage study in furthering worldwide
understanding, we owe it to the people
whose language we are learning,
whether friend or foe, to learn to speak
it with some semblance of proper pro-
nunciation and intonation. Many
teachers claim that there is not enough
time at the early levels to worry about
such things, and most students won’t
ever use the language anyway (maybe
we have cause and effect confused?!).
But it is the rare student, usually the
student who can learn a language just
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as well without a teacher at all, who
can recoup a poor beginning and move
on to not only fluent but correct
speech.

I shall group my remarks under
three categories: The use of the Scott
VBLS system for (1) pronunciation
and intonmation; (2) for read-
ing/speaking practice in the case of
those languages which have a foreign
script or have a poor phonetic fit be-
tween sound and symbol; (3) for use in
grammar drills, etc.

PRONUNCIATION AND
INTONATION

It should be remembered from the
beginning that Scott Instruments does
not make claims for the VET product
as a phonetic analyzer. And yet | have
found that if the materials are carefully
produced and if there is proper understanding
on the part of teachers and students about the
System’s capabilities and liabilities, it can
have great potential. It is extremely im-
portant that both teachers and stu-
dents realize the capabilities and short-
comings of the System and be able to
capitalize on what the System does
well. It seems to me that VBLS will be
particularly valuable in cases where a
foreign character set is involved, or
where there is not a good phonetic fit
between orthography and the sound
systern (as in French).

There are certain things which the
VBLS product does very well with re-
spect to phonetics, others which it does
less well. Actually, I have the impres-
sion that even some of the things it
seemns to do not terribly well, it does

Dr. Robert Baker is Professor of Russian at
Middlebury College, which has an international
reputation for language instruction. Dr. Baker
currently serves as Special Assistant to the Pro-
vost with the charge of investigating the state of
the art in CAl and making recommendations to
the administration, He is co-author of Russian for
Everybody which first appeared in 1972, His co-au-
thor is a Soviet citizen. Due for publication in
1984 is Russian for Everybody: Version for English-
Speaking Students. Dr. Baker has developed lan-
guage lab materials for Russian for the past 20
vears.

well on a sporadic, inconsistent basis,
(due no doubt to the sampling pro-
cedure). And vet it is surprising how
sensitive the Systern is to certain things,
particularly to global analysis—it’s sur-
prising the extent to which the lesson
author must be extremely careful on all
matters regarding suprasegmentals, in-
tonation, tone of voice, etc. It is essen-
tial that voicing be done in as neutral a
manner as possible unless emotional
overtones are specifically called for.
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Otherwise a student may find
him/herself pronouncing the segmental
phonemes correctly, but being told he
is wrong.

It is very possible that courseware
prepared with the VBLS system may
not be for all students. Students who

tend to get very up-tight and who are

unable to relax in front of the machine
may find it a frustrating experience,
particularly since repeating an utter-
ance over and over in an attempt to
improve on one’s production can lead
to having the frustration and irritation
creep into the voice, which will affect
the way the machine hears the student,
and result in a vicious circle.

But those students whom I have ob-
served working with Russian lessons
prepared with the VBLS system seem
to have thoroughly enjoyed the exper-
ience, to have been delighted with the
capabilties of the machine, and to
agree with me that VBLS has great po-
tential in the area of making the neces-
sary tie in the student’s mind with the
foreign script and the foreign sounds.
The weak spots did not seem to bother
them. Maybe the excitement of work-
ing on such materials on a computer is
in itself such a motivational factor that
this in itself has value. (We must yet
determine, however, how long this ef-
fect will last with all but the most
motivated students.)

It seems clear to me that use of the
VBLS product will help impress upon
students the need for precision in for-
eign language learning (something
they don’t seem to value much nowa-
days in any field, although we can ex-
pect this to improve as more of them
become computer literate).

It does seem clear to me that if the
system is to be used for pronunciation
analysis and foreign character recogni-
tion, it is vital that the lessons be very
carefully planned so as to add only one
new element in each lesson, which will
be mastered before moving on to an-
other point. More care will have to be
used than we are accustomed to ap-
plying, knowing (in the past) there
would always be a teacher present to
make up for the defects in the drills. It
is possible (this will require research)
that the System, if it is to be used for
phonetics drills, must be used in its en-
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Native speaker’s template of the word learn

tirety, from the beginning, working on
each phonetic problem in an orderly
sequence based on an analysis of the
phonetic difficulties of the given lan-
guages vis-a-vis the native language; it
may be that it will not be as effective if
individual drills are to be extracted
from the totality for remedial work on
individual problems.

The teacher may find it advisable to
use one or another of the study modes
provided when dealing with phonetics
matters. This writer finds the WORD
DRILL mode extremely demanding
(maybe too much so for most people),
while the REVIEW and POST-TEST
modes (after the machine has been
trained to the student’s voice) may not
be demanding encugh for strict
teachers.

The following are my observations
concerning the use of the VBLS system
in phonetics drills:

i. The VET terminal is surprisingly
good at distinguishing accented
pure vowels and detecting diph-
thongization (at least if at all
extreme).

2. Not good at distinguishing initial
consonants (Scott Instrumenis real-
izes this). It is rather good at de-
tecting extreme aspiration, but less
good at discriminating voiced vs.
voiceless initial consonants. On
drilling these distinctions, it would
be wise to place the consonants in

question in medial position in the
word.

3. Although not outstanding on in-
itial consonants, the system is still
surprisingly sensitive to fully-
voiced consonants vs. American
English semi-voiced consonants
(an essential point in good Russian
pronunciation).

4. Not terribly good at discriminating
released vs. non-released final stop
consonants (important in Russian).

5. Really very sensitive in most cases
of intonation, tone of voice, loca-
tion of phrase accent, relative syl-
lable strength, etc. (Perhaps too
much so, at least unless voicings
are done by more than one per-
son.) Excellent on requiring
smoothness in reading, without ex-
cess pauses (particularly since the
microphone will turn off if there is
too long a pause).

6. Not terribly good at differentiating
between apical and blade produc-
tion of dental consonants.

7. Not good at distinguishing -[m]
and [n].

8. Good on accented/unaccented
vowels.

9. Surprisingly good at distinguishing
between a very vigorous Russian
{y] (Ij] for many linguists) and the
much weaker English off-glide
which the letter y usually repre-
sents in English.
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10. Surprisingly good on  dis-
tinguishing various varieties of
central vowel (such as [/\], schwa,
and the Russian high central
vowel).

11. Quite good on distinguishing be-

tween a true dental [n] and the

English back sound pronounced in
such words as bank, and sing.

12. Quite good on distinguishing a
true dental [t] from the flap sound
in the English word matter.

13. Variable on discrimination of pa-
latalized vs. unpalatalized con-
sonants, depending on position in
word (and, apparently, particu-
larly- on how much the palataliza-
tion affects neighboring vowel
sound). Discrimination seems bet-
ter in final position than in some
other positions. But very good at
distinguishing between a soft con-
sonant followed by a vowel and a
soft consonant followed by an in-
dependent [y] before the vowel
sound.

FOREIGN SYMBOL
RECOGNITION

The current version of the VBLS sys-
tem allows for foreign character sets or
accent marks, but my experience to
date is with version 1, which did not

CALICO JOURNAL MARCH, 1984

provide for foreign character sets.

One of my own greatest interests in
the capabilities of the VET terminal
and VBLS systemn is for use with stu-
dents who take longer than their peers
to make the connection between the
foreign symbol and its related sound(s).
In spite of the fact that I have had to
do all of my experimentation to date
using a transliteration (in the ques-
tions) and a specially devised transcrip-
tion (in the answers), [ am convinced
that, in the long run, this is one of the
areas in which the VBLS System has
the greatest potential in foreign lan-
guage study. Students who have
worked with the lessons agree with me
on this (although they were all at a
more advanced stage of study than the
lessons were intended for). The ability
of the student to work at his own pace,
repeating the material over and over
(and in random order if the author has
set the parameter values properly)
should provide an excellent, low-pres-
sure sort of drill for such students.

GRAMMAR DRILLS
It appears to me that the following
are the only limitations which the Sys-
tern has with respect to grammar drills:
1. The answer must be no longer than
3-seconds.

2. The typed answer must require no
more than 40 characters.

3. There must be only one corvect answer
for any one item—ambituity will
lead only to student frustration.

4. In writing grammar drills, the
teacher must keep in mind the limi-
tations in discrimination of the sys-
tem. For example, a drill in Russian
contrasting the unaccented endings of
the third-person singular and third-
person plural verbs of the first con-
jugation ([-ait] vs. [-ayut] is unlikely
to be productive.

Other than these limitations, the
courseware author’s own ingenuity is
the limit. Any sort of substitution,
transformation,  fill-in-the-blanks,
short-answer, translation (ught), or vo-
cabulary (double ugh!) drill items, the
answers to which fit the given limita-
tions should prove to be effective.
(Please forgive this author’s prejudices
about certain drill types expressed in
that paragraph!) At least this author
has found them so.

CONCLUSION

It seems clear to me that use of the
Systemn will help impress upon students
the need for precision in foreign lan-
guage learning. In spite of my aware-
ness of certain problems, I am certainly
sold on the capabilities of the System
and hope to be able to use it actively in
my teaching.

It does seem clear to me that if the
System is to be used for pronunciation
analysis and foreign character recogni-
tion, it is vital that the lessons be very
carefully planned so as to add only one
new element in each lesson, which will
be mastered before moving on to an-
other point. It will also be important
that both teachers and students realize
the capabilities and shortcomings of
the system and be able to capitalize on
what the system does well. It seems to
me that it will be particularly valuable
in cases where a foreign character set is
involved, or where there is not a good
phonetic fit between orthography and
the sound sysitem (as in French).

I also wonder whether the System
may not have tremendous potential for
working with dyslexic and learning-dis-
abled students, allowing them to work
intensively in a non-threatening
atmosphere. (s}
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programmess tins

Fﬂi In The Blanks

A fill-in-the-blanks program for computer
.assisted instruction. This particular
version of the program, which will run
on any Commodore computer, helps
students learn the correct forms of
French verbs. But the program can be
modified to accommodate many other
applications. For any computer except
the Commodore 64, delete line 98 in
the program listing.

One of the most valuable assets that comput-
ers bring to education is their ability to supply im-
mediate feedback in a non-threatening manner.
However, if a new program has to be written (re-
quiring valuable teacher’s time) for every new skill
that a student is expected to master, the value of the

by Allen Patterson
[ivs e ey v

computer diminishes. In addition, in order for the
computer to be truly effective in the classroom, it
should present material consistent with other edu-
cational methods that have withstood the test of
time. For example, many educators have relied
upon a “fill in the blanks” type of exercise to rein-
force learning, provide practice and review material.
The computer can quite easily take this proven edu-
cational strategy and improve on it. Not only will the

- computer reward the student for correct responses

but it will present the questions in a random order
with the possibility that questions not answered cor-
rectly could be repeated. Alternately, these incor- -
rectly answered questions could be recorded on
paper for future reference.

The following program is set up so that the “fill in
the blanks” sentences are located in data statements
and can be changed at any time—by anyone. In the
example that follows, the correct form of the French
verbs etre, avoir, or aller are to be inserted. This

9 REM RS 2 2 2 E E FE XX LR R LYY ]

10 REM *% BFPILL IN THE BLANKS *#*

15 REM hhhkhhhhhhdtthdrttttdtrhtds

20

30 : _

50 REM THIS PROGRAM WRITTEN BY

60 REM ALLEN PATTERSON 83/3/24

61 :

62 REM BOX 178, BRAESIDE, ONTARIO

65 REM CANADA K0A 1G0 (613)623-6867

70

75 REM COPYRIGHT (C) 1983

78 ¢

80 REM TO ENTER DATA--FIRST RUN PROGRAM
81 REM AND PUSH STOP BUTTON SO THAT YOU

33
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82 REM WILL HAVE UPPER AND LOWER CASE

83 REM LETTERS.

84 :

85 ¢

98 POKE 59468,14

99 NU=25

100 DS=" [HOME,DOWN6]":DIM F (NU) ,F$(NU) ,Q$ (NU) ,ANS (NU) ,AWS (NU)

110 FOR S=1 TO NU:READ Q$(S), AN$(S) NEXT S

145 TT$="ETRE, AVOIR, ET ALLER“

150 PRINT" [CLEAR]";D$;TAB (LEN(TTS)/2);TTS$

160 PRINT" [DOWN2]ECRIVEZ LA FORME CORRECTE DU VERBE DANS LE TIRET."
165 GOSUB 600:REM IF STUDENT CHOOSES # OF QUESTIONS THEN USE GOTO0550
170.

200 J J+1:AS="":IF J>NU THEN 1000
205 REM IFJ>NE THEN 1000:REM USE THIS LINE IF STUDENT SELECTS $# OF
QUESTIONS

210 K=INT(RND(1l)*NU+1):IF F(K)=1 THEN 210
220 F(K)=1:F$(J)=0S$(K) :AWS (J)=ANS (K)
230
240 B=B+1:X8= MID$(F$(J) B,1):IF X$="*"THEN X=B-1:B=0:GOTO 260
250 GOTO 240
260 PRS=LEFTS(FS(J) ,X)+" ~——eom—e= "+RIGHT$(F$(J),LEN(F$(J))«(X+1))
262 PRINT" [CLEAR]"™
300 IF LEN(PR$)<40 THEN PRINT DS$;PRS: GOTO 400
305 1=40
310 I1=I-1: xs MIDS (PRS,I,1):IF X$<>" "THEN 310
320 Y=I
330 PRINT D$;LEFTS(PRS,Y) :PRINT" [DOWN]";RIGHTS (PRS,LEN (PRS)-Y)
350 :
400 GET ANS:IF AN$<>“"THEN 400
405 GET ANS:IF ANS=CHRS (13)THEN 500
410 IF ANS=""THEN 405
412 IF ANS=CHRS(20)0OR ANS=" "THEN 420
413 IF ANS>CHRS(192)AND ANS<CHRS (219) THEN 420
415 IF ANS<CHRS(65)O0R ANS>CHRS (90) THEN 405
420 AS=AS+ANS '
425 IF LEN(AS$)>10 THEN 500
426 IF ANS=CHRS$ (20)AND LEN(AS$)=1 THEN AS“"““GOTO 405
430 PRINT DS$:TAB(X+1);"[RVS]";AS
435 IF ANS=CHRS (20)THEN AS=LEFTS(AS,LEN(AS)=2)
:PRINT DS$;TAB(X+1) ;" [RVS]";A$;CHRS(148)
440 GOTO 405
450 =
500 IF A$=AWS (J) THEM PRINT" [DOWN6,RVS]CORRECT! [RVOFF]":R=R+1:
GOSUB 600 :GOTO 200

= 2]
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PICgrAmmEer’s tims

510
512

514
516
517

520
600
605
610
615
620
680
690

693
694
695
696
700
710
720
730
740
750
760
770
780
790
800
820
830
840
850
860
870
880
890
900

920
930
940
950

.GOSUB 600:GOTO 200

910

PRINT" [DOWN3,RVS] INCORRECT [RVOFF,SPACE] -~ THE ANSWER IS: ";AWS(J)
IF LEN(PRS)<40 THEN PRINT" [DOWN]";PR$:PRINT" [UP]";TAB (X+1) ;
"[RVS]";AWS (J) :GOTO 517 :

PRINT" [DOWN] " ; LEFT$ (PR$,¥) : PRINT" [DOWN] " ; RIGHTS ( PRS , LEN (PRS) -¥)
PRINT" [UP3]";TAB (X+1) ;" [RVS]"; AWS (J)

REM:  F(K)=0:J=J-1:REM USE THIS LINE TO HAVE INCORRECT
QUESTIONS REPEATED :

PRINT" [DOWN4 ,RIGHT7]PUSH [RVS]SPACE BAR[RVOFF,SPACE]TO CONTINUE"
GET G$:IF G$<>""THEN 605 '

GET GS$:IF G$<>" "THEN 610

PRINT" [CLEAR]"

RETURN

REM DATA GOES HERE: PUT QUOTATION MARKS AROUND QUESTIONS WITH
4 COMMA

REM PUT QUESTION THEN COMMA THEN ANSWER

DATA"TU*L'AMI DE GEORGES?",ES

DATA"LA FILLE*FAIM. OU SONT LES SANDWICHS?" A
DATA"MONSIEUR LEBLANC*DANS LE RESTAURANT." ,EST
DATA"NOUS*DINER A MIDI.",ALLONS

DATA"J'*CINQ ANS. QUEL AGE AS-TU?" ,AI

DATA"OU EST-CE QUE VOUS*? JE VAIS A L'ECOLE." ,ALLEZ
DATA"LES GARCONS*TRES GENTILS."™,SONT '
DATA"MAMAN*DEVANT LA MAISON AVEC PAPA." ,EST

DATA"JE*TRES CONTENT QUAND IL NEIGE.",SUIS :
DATA"MADAME, VOUS*LA SOEUR DE MADAME LEBRUN.",ETES
DATA"TU*JOUER AU HOCKEY APRES LES CLASSES?" ,VAS V
DATA"LE CHIEN*A COTE DE LA MAISON.",EST

DATA"LES STYLOS DE MONSIEUR*SUR SON BUREAU. " ,SONT
DATA"ELLE*AU PARC POUR NAGER.",VA

DATA"ILS*SOMMEIL PARCE QU'IL EST DEUX HEURES DU MATIN.",ONT
DATA"JACQUELINE ET MOI*VISITER LA VILLE DE MONTREAL. " ,ALLONS
DATA"PIERRE ET GEORGES*LES FRERES DE SUZANNE." ,SONT ‘
DATA™TOI, TU*MON CHANDAIL, N'EST-CE PAS?" ,AS
DATA"ELLES*CHANTER A LA SOIREE.",VONT

DATA"GEORGES N'*PAS DE SOEURS.",A

DATA"NOUS*DANS LA MEME CLASSE QUE MARIE." ,SOMMES
DATA"JE*PARLER AU DOCTEUR.",VAIS

DATA"CHANTAL ET MOI, NOUS*DE TUQUES BLEUES." ,AVONS
DATA"VOUS N'*PAS DE SOULIERS.",AVEZ

DATA"ELLE*RESTER A LA MAISON PARCE QU'ELLE EST MALADE. " ,Va

L a7
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165 GOTO 550

205 IF J>NE THEN 1000

550 PRINT" [DOWN3]HOW MANY QUESTIONS WOULD ¥Y0U LIKE TO TRY?":

560 GET KS$:IF KS<>""THEN 560

565 HSG=""

570 GET K$:IF K$=CHRS(13)THEN 580

571 IF K$=""THEN 570

572 HS=HS$+KS$:IF LEN(HS$)>2 THEN 580

575 PRINT K$;:GOTO 570

580 NE=VAL(HS$):IF NE>0 AND NE<K26 THEN 590

585 PRINT:PRINT"CHOOSE A NUMBER BETWEEN 1 AND ":NUsFOR T=1 TO 1000:
NEXT T :GOTO 150

590 GOTO 200

As you can see, this program would be very use- subroutines would fit nicely into other programs of
ful and very adaptable. In fact, many of the above your own. C

14
. )

What does COMMODORE
have that Apple,

Radio Shack

and IBM

don’t?

back PACk”

BATTERY BACKUP SYSTEM

For CBM™/PET® 2000, 4000, 8000, and
8000 series cormputers and CBM 4040/
8050 dual disk drives. Installs within the cab-
inets of the computer and disk drive. Recharges
continually from the machine’s own power supply and
automatically supplies 30 minutes (max.) of
reserve power during outages. Also eliminates
surges and spikes. User installable.

In Canada call: Van-Hoy Group (604) 542-1138 or (604} 548-0794
In United Kingdom call: Wego Computers (0B83) 48238

SOLD ONLY BY INTELLIGENT COMPUTER DEALERS e DEALER INQUIRIES WELCOMEJ
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PROGRAM DESCRIPTIONS

TWO COMPUTER PROGRAMS
FOR THE LANGUAGE STUDENT

Robert L. Roseberry

ABSTRACT

Notebook computers, such as the TRS-80
Model 100 and the NEC 8201, provide both
the students and the teacher with the unique
opportunity of bringing into the classroom a
truly portable, self-contained computer with
integrated, non-volatile memory. Two pro-
grams that are useful to the language student
and that take full advantage of the unique
features of these computers are the Course Au-
thoring Program, which allows the teacher to
create computerized tutorial lessons without
recourse to programming languages, and
FLASH, a computerized flash card manipu-
lator. Both programs utilize text files that are
created by the computer’s built-in editor and
can, with minimal effort, be converted for im-
plementation on any computer system for
which a text editor and appropriate memory
storage factlity are available.

‘ erhaps more than most post-sec-
| ondary disciplines, language
study makes frequent use of drill-and-
practice exercises. In this article I shall
present two powerful, yet simple, drill-
and-practice programs that are de-
signed for implementation on both the
TRS-80 Model 100 and the NEC 8201
computers. These programs, which I
place in the public domain, can, with
the aid of a modest knowledge of BAS-
IC, be implemented on your own com-
puter system. | have chosen the TRS-
80 Model 100 (and the almost identical
NEC 8201) for several reasons: they are
small and light, having the shape, size,
and weight of a medium-sized book;
they have non-volatile memory, a built
in text-editing program, and a high de-

20

gree of program integration, enabling
several programs to reside in memory
simultaneously and to interact with
each other. As the prices of such note-
book computers decrease, they will no
doubt become as common in university
classrooms as pocket calculators are
now. If your computer system does not
have the various facilities listed above,
you will probably need the following
hardware and software in order to
make use of the programs described be-
low: (1) a high-speed peripheral memo-
ry-storage device (such as a disk drive),
and (2) a text-editing program that
creates standard text files (such as a
word-processing program).

THE COURSE-AUTHORING
PROGRAM (CAP)

The first of the two programs, the
Course Authoring Program (CAP), list-
ed in Figure 1, is based on a simple al-
gorithm (see program description) and
is of value to language study, though
by no means restricted to it. The lesson
consists of a series of text files, each of
which must contain a question and an-
swer set. In addition, the file may (but
need not) contain text. In this way a
lesson can be constructed in which any
desired amount of text may precede a
question, or any desired number of
questions may follow a given text.
Each file name must be prefixed with
the letter Q, and the files must be num-
bered consecutively. The text editor
will automatically give the suffix .DO
to each of these files. In addition, the
first file (Q 1.DO) must contain, as its

Robert L. Roseberry received his A.B. in
German from the University of California,
Berkeley in 1968 and his M.A. (1970) and Ph.D.
(1974) in German from the University of To-
ronto. After several years teaching German in
Canada and Nigeria, he returned to university
(British Columbia) to do an M.Ed. in English
Education (1978), specializing in English as a
second language, a subject that he taught at
Vancouver Community College until 1981 when
he tock up his present job as Coordinator of the
Remedial English Program at Okanagan Col-
lege, Kelowna, British Columbia.

first item, the total number of Q files in
the lesson.

In writing the lesson, the author
must enter the computer’s built-in text-
editing program and create the neces-
sary files. The text editor requires a file
name before the typing can begin, so
the author must type in Q 1 and press
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ENTER. Note the essential space be-
tween the letter Q (for Question) and
the number 1 (for section 1). In the
first line of the frst file (Q 1.DO) the
total number of files in this lesson must
appear, followed by ENTER. (The
maximum number of files per lesson is
17.) On the second line three correct
answers to the question that will be
contained in that file must appear. Use
commas (and no spaces) to separate the
answers, If there is only one correct an-
swer, enter it three times. If there are
two correct answers, enter one of them
twice. There must be three answers on
this line, or the program will not oper-
ate properly. The first of the three an-
swers should be the preferred one, since
the computer will show this answer to
a student who answers incorrectly. It is
advisable to enter the answers in up-
per—case letters. Later, when the stu-
dent runs the program, the CAPS
LOCK key should be depressed to help
facilitate an answer match. Next, you
may type in as much or as little text as
desired. (By omitting the text, you may
line up several questions in succession
following the previous text page.) If
there is too much text to view at once,
the CAP program will present the text
seven lines at a time on the computer’s
eight-line LCD screen. When the pro-
gram is running, the student will turn
the text pages by pressing ENTER.
Text is optional; whether or not there
is any text in the file; the file must be
concluded with the question whose an-
swers have already been typed in. At
the end of the file press ENTER twice.
Subsequent files (Q 2.DO, Q 3.DC,
etc.) are created in the same way ex-
cept that these files begin with the
three answers to the current question;
the section count is given only at the
top of Q 1.DO.

When the several Q) files have been
completed and stored in non-volatile
RAM memory under their designated
names, one further file must be written
in order to complete the lesson. It is a
remediation page that will be shown to
2 student who achieves a score of less
that 75%. This file must be named
REMED.DO and should contain a re-
view of the most important informa-
tion relevant to the questions contained
in the lesson. There must be no ques-

CALICO uOuURNAL, MARCH, 1984

tions or answers in this file.

When creating a lesson, the author
must keep tabs on the number of files
in the finished lesson. In the TRS-80
Model 100, for example, there is room
to store at least 19 files in memory in
addition to the five built-in ROM pro-
grams. Thus, there is room for the CAP
program, 17 Q files, and REMED.DO.
A lesson of this length could contain 17
questions together with 17 or fewer text
pages. By omitting text in one or more
Q files, the author can line up any de-
sired number of questions after a page
of text. The total word length of the
lesson depends on the memory capacity
of the computer. A 32K TRS-80 Mod-
el 100 could support a CAP lesson ap-
proximately equal in length to a type-
written, double-spaced 15-page text.
On the average, therefore, a single Q
file could contain approximately one
such page. If there are fewer than 17 Q
files containing text, each could con-
tain proportionately more text.

When a student uses a lesson created
by CAP, he or she need only remember
to press ENTER to turn text pages and
to enter typed-in answers to given
questions. In this way the CAP pro-
gram will move through the lesson in
the order in which it is to be presented,
keeping a record of the right and
Wrong responses to questions. A re-
sponse is judged correct if one of the
three correct answers is embedded
within it. If, at the end of a lesson, the
student’s score is lower than 75%, the
score will be shown to the student, and
the remediation text will appear, after
which only those QQ files whose ques-
tions had been incorrectly answered
will be reviewed, giving the student a
second opportunity to answer the
missed question. If the score is 75% or
higher, the lesson will end before pro-
ceeding to the remediation text. (To
change the cut-off percentage to some
other number it is necessary only to al-
ter the decimal fraction .75 in lines 340
and 600.) All necessary comments to
the student are provided by the

program.

CAP ROUTINES
10-620 main program
1000-1080 reads the text files
3000-3150 evaluates student’s response

5000-5020 causes program tc pause un-
til a key is pressed
6000 prints message; ends program

CAP VARIABLES
M—number correct
S—number of questions (Q file)
Sl—current question (Q file)
R—flag indicating remediation routine
M$—wrong answer marker (—X)
F$—current file’s name
T—number of questions missed on first
pass
A$—dummy variable for reading one
character from file
D$—student’s response Al$ correct
answer
A2§—correct answer
A3$-—correct answer

THE FLASH CARD PROGRAM
(FLASH)

The second program, FLASH, listed
in Figure 2, is a flash card manipulator
designed to aid in the memorization of
lists of vocabulary. Construction of a
traditional set of flash cards is usually
a tedious process, requiring the prepa-
ration of numerous small cards, which
are then difficult to organize or store.
This program allows the student to cre-
ate a text file named WORDS.DO in
which each line contains a pair of
words: the foreign word followed by a
comma followed by the English word
(no spaces). Unlike most other flash
card programs, FLASH repeats only
those words that have been translated
incorrectly. The same word will not ap-
pear twice in a row unless it has been
incorrectly translated more than once.

The words are presented in a ran-
dom order, the student first having de-
cided whether to translate from Eng-
lish to the target language or vice
versa. When a word is translated cor-
rectly, this is so indicated, and the pro-
gram unmarks the word so that it will
not be repeated. When a word is
missed, the correct translation is given.
When only three or four words remain
to be correctly identified, a delay of
five to ten seconds between words may
result as the program slows down
somewhat, searching for the remaining
words. When all words have been cor-
rectly translated, the program prints a
message indicating the total number of
words in the set {(maximum: 50) and
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the number of attempts required by
the student to identify them all. If
these two numbers differ significantly,
further practice is probably required.
Each set of words may be stored on
tape for future reference.

Program Description: FLASH

FLASH ROUTINES
100-150 main program
1000-1050 reads text file
2000-2080 asks which side of flashcard
to show

3000-3030 marks all words so that they -

will be shown

4000-4030 prints word; receives stu-
dent’s input; evaluates response
(4020-K$§—unmarks words cor-
rectly identified)

5000-5030 selects next unidentified
word; ends program after last
word

6000-6020 selects a random number R,
(142-148 seed the random number
generator.

These lines may be omitted or replaced
by RANDOMIZE.)

FLASH VARIABLES
R—random number Rl the previous
random number TR number of
attempts
AAS—foreign (target) word
BB$—English (native) word
K$—marker identifying words to be re-
viewed (— X)
MX-—number of words in file
AN$—student’s response
J—dummy loop variable

Advantages of Notebook Computers
Editing or modifying existing files on
computers such as the TRS-80 Model
100 or the NEC 8201 is a simple pro-
cedure, utilizing the powerful editing
capabilities of the built-in text editor.
For computers lacking built-in editors,
the programs as listed here can be eas-
ily modified to be used on any com-
puter for which a satisfactory editing
mode is available. For example, word
processing programs on larger com-
puters could be used to create the nec-
essary files, which could then be stored
on disk and read successively into the
computer’s memory by a specially de-
signed subroutine. But the integrated

22

memory of the two notebook com-
puters mentioned in this article elimi-
nates the need for expensive, noisy, and
slow memory storage devices such as
disk drives. Within integrated memory
the program operates much more
smoothly and rapidly than in conven-
tional memory, for which peripheral
storage devices such as disk drives are
needed.

A further advantage of the two note-
book computers referred to here is that
elaborate graphic characters can be
created within text mode. The built-in
character generator of the TRS-80
Model 100, for example, can display
up to 255 characters including symbols
from mathematics and the sciences, as
well as umlauts, accents, and other
characters needed in the transcription
of several European langauges. In ad-
dition, lines, boxes, blocks, and other
figures may be constructed out of char-
acters included in the graphics set and
entered into text files as easily as text
itself.

Once the necessary files and pro-
grams are residing in the non-volatile
RAM memories of these notebook
computers, the information will be re-
tained, even when the computer’s pow-
er is switched off. When it becomes
necessary to remove them from memo-
ry in order for other lessons to be
loaded or for the computer to be used
for other purposes, the files can easily
be saved on cassette tape.

Editor’s Note: See page 23 for the list-
ings for Mr. Roseberry’s programs.

CALI/ICALL HESULRCES

Electronic University

At a press conference on September
12, 1983, in Washington DC several
businessmen from Silicon Valley an-
nounced the beginning of the world’s
first Electronic University through
TeleLearning Systems, Inc. Those in
attendance included U.S. Secretary of
Education, Terrell H. Bell; White
House representative, James K. Coyne;
Assistant Secretary of the Office of
Educational Research & Improvement,
Dr. Donald J. Senese; and other key

leaders in education and computer and
telecommunications fields.

TeleLearning Systems, Inc. is a tele-
communications system that connects
personal computers of students with
those of their instructors. Ultimately,
any personal computer will be ade-
quate. No experience on computers is
needed and with the touch of a button
logon is automatic. Secretary Bell
stated that the thrilling thing about
this concept is its flexibility and adapt-
ability and capacity to reach all lear-
ners at all levels, and to teach them
from where they are.

No longer will time and location be
barriers to education as the classroom
and teacher come to the student. All
will be able to benefit from this one-
on-one student-instructor connection,
including the handicapped, home-
bound, and those confined to a penal
institution. 170 courses are offered at
present with hundreds more in the de-
velopment process in connection with
primary schools, universities, colleges,
technical schools, trade associations,
and businesses.

Using Electronic University a stu-
dent can progress at his own rate, work
at any time, and even set up a confer-
ence with the teacher through the com-
puter. Using an electronic mailbox per-
mits either party access to the stored
assignments, questions, and instruc-
tions at any time.

The first to offer courses through
TeleLearning Systems, Inc. in October,
1983, was the American Management
Associations. TeleLearning courses are
available through department stores as
well as through licensed schools and
corporations offering these programs.
For more information, contact: Walter
Rowan, The Orsborn Group, 505
Beach St., San Francisco, CA 94133
(415928-3600). =]
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2060 B=VAL (08)"
2070 HIE S5 ORE

3°4°ﬁL£iLEN&ns)'
3050 FOR:-Z=t=TO!
3060 IF MID$(D$,Z;

“3110 FOR: Z=Ea70 kL 32 oo & <
3120 IF MIDS(D®,Z,L3)=A3% THEN PRINT . 5010 IF ReR1. THEN 602
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Description: ELIZA is a program that
accepts natural English as input and
carries on a reasonably coherent
conversation based on the psychoana-
tytic techniques of Carf Rogers. You will
have to forgive ELIZA for being a poor
English student. You'll find that it is best
not to use punctuation in your input, and
you'll have to carry the conversation. But
it does workl

How it works: In order to speak to you,
ELIZA must: (1) get a string from the
user, and prepare it for further
processing: (2} find the keywords in the
input string: (3) if a keyword is found,
take the part of the string following the
keyword and “translate” allthe personal
pronouns and verbs ("I becomes
“YOU™, “ARE" becomes "AM”, etc.); (4)
finally, look up an appropriate reply based
on the keyword which was found, printit
and, if necessary, the “translated’
string. ELIZA uses four types of program
data to accomplish this:

(1) 36 keyword, such as “1 AM™, “WHY
DONT YOU”, and "COMPUTER". The
keywords must be in order of priority, so
ELIZA will key on “YOU ARE" before
“YOU".

{2) 12 strings used for the translation or
conjugation process. These are in pairs
such that if one member of the pair is
found, the other is substituted for it.
Examples: "Y", “YOU”, "AM", “ARE",
etc. j_".

(3) 112 reply strings. The strings are
arranged in groups corresponding to the
keywords. There is no fixed number of
different replies for each keyword.
Replies endingina ' *" areto be followed
by the translated string, while the
strings ending in normal punctuation
are to be printed alone.

{4) Numerical data to determine which
replies to print for each keyword. For
each keyword there is a pair of numbers
signifying (start of reply strings, number
of reply strings). Thus the fifth pair of
number, (10,4), means that the replies
for the fifth keyword ("'l DONT") start
with the tenthreply string, and that there

is the actual reply to be used next, and
N{keyword number) is the last reply for
that keyword. Finally an introduction is
printed. = i Ten Gl o 10

Lines 170- 255 User mput section. This
part of the program gets astring from the
user, places a space at the start of the
string and two at the end (to make it
easier to correctly locate keywords and
to preventsubscripting out of bounds),
throws out all the apostrophes {so DONT
and DON'T are equivalent), and stops if
the word SHUT is found in the input
string {which it takes to mean SHUT UP).
ELIZA also checks for repetitive input by
the user.

Lines 260-370: Keyword-finding sec-
tion. ELIZA scans the input string for
keywords and saves the keyword of
highest priority temporarily in S, T, and
F$. If no keyword is found, the keyword
defaults to number 36, NOKEYFOUND
(which causes ELIZA to say something
noncommital) and it skips the next
section.

Lines 380-555. Translation or Conjuga-
tion section. The part of the input string
following the keyword is saved. Then
pairs of translation strings, as described
above, are read and upon the occurence
of one of these strings, the other is
substituted for it. When this is done
ELIZA makes sure there is only one
leading space in the translated string.
Lines 560-640: Reply printing section.
Using R{keyword number), S{keyword
number), and N{keyword number), the
correct reply is located. The pointer for
the next reply is bumped andreset ifitis
too large. lf thereply stringendsina
it is printed with the transiated string,
otherwise it is printed alone. The
previously entered input string is saved
to permit checking for repetetive input,
and then ELIZA goes back for moreinput.

Name Usage
R, S{X),N(X) See Text
s Input string
K$ Keyword string
Cs
F

Limitations: Runs in 16K of memory.

Modifications: You can easily add,
change, or delete any of the keywords,
translation words, or replies. Remem-
ber, you will also have tochange N1, N2,
N3, and/or the numerical data. Justasa
suggestion, if you decide to insert "ME""
and “YOU" in the transiation string list,
put a nonprinting {control) character in
YOU to prevent ELIZA from substi-

tuting I+ YOU<ME. This means that YOU
will always be assumed to bethe subject
of a verb, never the object, but resolving
that difficulty is a whole different
problem,.

A Few Comments: The structures
found in tines 120, 420, and 590 could
be replaced by RESTORE NNNN
statements if your BASIC hasthem. The
use of an INSTR, SEARCH, or POS
function to determine if one string is a
substring of another would probably
speed things up considerably (it takes
ELIZA around 10 seconds to think of a
reply).

What it all means: we’ll leave to you.
Although this program is an inferior
imitation of the original, itdoes work. Itis
pretty farfetched to believe that a
psycholanalyst is nothing but a sentence-
input-keyword-finder-conjugator-reply
finder, but if you really think so, you can
buy your computer a speech-recognition
unit, a Computalker and a green couch,
and charge $75/hr! My computer, the
doctor!

Geneology: ELIZA was originally
programmed in LISP by Joseph Weizen-
baum at MIT. It was converted to BASIC
by Jeff Shrager and further modified to
work in Microsoft BASIC by Steve North,
who also wrote these notes.

K €Y rord Batae 0407

Translated or conjugated siring
$ Reply string, also used to save K$ in scanning for keyword

are four replies. R$,Ss Strings used in conjugation process
NIPSPYY :; o~ Ps Previous input string
Detailed Explanation: SR Z$ Scratch (used for simulating RESTORE NNNN statement).
Lines 10-160: Initialization. Arrays and N1 Number of keywords
strings are dimensioned. N1, N2, and N2 Number of conjugation strings
N3, which represent the number of N3 Number of replies
keywords, number of {ransiation-strings, K Keyword number
and number of replies respectively, are S, T Used to save K and L when scanning for keyword
defined. Then the arrays are filled. X,L X.L Scratch. X is generally used for looping while
Stkeyword number) is the ordinal L is used for scanning through strings 7
number of the start of the reply strings \% V Used for scanning for keyword string 195 \VACHI V.S C o

for a given keyword, R{keyword number)




ELLZA
CREATIVE COHPUTING
HORRISTOUN, NEW JERSEY

HIV 178 ELIZA. UHAT’S YOUR PROBLEN?

7 Y0Y

WE UERE DISCUSSING YOU~-- HOT HE.

7 BUT YOU ATR THE PROBLEHM

4, 1 ATR THE PROBLEH

7 S0 1 HISSPELLED 4 UORD

SAY, DO YOU HAVE ANY PSYCHOLOGICAL PROBLEMS?

7 NG DO YOU

YOURE NOT REALLY TALKING ABOUT HE, ARE YOU?

7 OHLY BEHIND YOUR BACK

WHY ARE YOU CONCERNED ABOUT AY BACK

7 BECAUSE I1“H AFRAID TGO COW FRONT YOU

DID YOU COME TO HE BECAUSE YOU ARE AFRAID TO COH FRONT [
7 YOU SPEAK UIERD EMGLISH

UE WERE DISCUSSING YOU-- #OT HE.

7 a4 1 GETTING THE BEST OF YOU

o, 1

7 UMAT IS THAT SUPPOSED TO HEAR

uHY B0 YOU ASK?

7 UHY HOT

UHY DO YOU asK?

7 1 ASKED FIRST

UHAT BOES THAT SUGGEST TO vYOU?

7 THAT YOU ARE WOT AS SHARY AS YOU THIKK

UHAT HAKES YOU THINK I AR NOT AS SHARY AS I THINK
7 YOU ARE HAKING A FOOL OQUT OF YOURSELF

DOES IT PLEASE YOU TO BELIEVE I AH HAKING A FOOL OUT OF YOURSELF
7 DON‘T TUIST THE WORDS OM HE BUDDY

1 SEE.

7 DO YOU REALLY

YOU”RE WOT REALLY TALKING ABOUT HE, ARE YOUT

7 YES

ARE YOU SURE?

7 YES 1 AH SURE

DID YOU COWE TQ HE BECAUSE YOU ARE SURE

7 I CamE BECAUSE 1 An

HOY LOMG HAVE YOU BEEN

7 AS LOKG AS POSSIBLE

[0 HOT SURE I UNDERSTAND YOU FULLY.

? S0 I AM NOT THE GREATEST COWNVERSATIOWALIST

DO YOU BELIEVE IT IS NORWAL TO BE NOT THE GREATEST CONVERSATIONALIST
7 YES

I SEE.

7 HOU CAM YOU SEE HITHOUT ARY EYES

DON-T YOU BELIEVE THAT I CAH SEE WITHOUT ANY EVES
7 #0 SO0 PROVE IT

ARE YOU SAYING MO JUST TO BE NEBATIVE?

7 ABSOLYUTELY WOT

Y0U ARE BEING A BIT NEGATIVE,

7 50 YOU WANT TO FIGHT DO YOU

UE UERE DISCUSSING YOU-- HOT HWE.

7 DON’T BACK DOUH FRIEND

UHY DO YOU BRING UP THE TOPIC OF FRIEHDS?

7 1 DOK-T RAVE AMY FRIENDS

DOH”T YOU REALLY WAVE ANY FRIENDS

7 NO HOT REALLY

HHY uET?

T BECAUSE 1 At YOU AND YOU ARE HE AND UE ARE ALL TOBETHER
PERHAPS YOU MOULS LIKE TO BE YOU AND YE A#t ALL TOGETHER

7 SAY UHAT 1 PRIHT TAB(26):°ELIZA°

DOES THAT QUESTION INTEREST vOU? 2 PRINT TAB(20);°CREATIVE CORPUTING®

7 DEFIMITELY 3 PRINT TAB(18);"HORRISTOMN, HEU JERSEY®

CORE CONE ELUCIDATE YOUR THOUGHTS. 4 PRINT:PRINT:PRINT

7 DO YOU LIKE THE BEATLES 80 RER  ewee- [HITIALIZATION- ==~

0#, [ LIKE THE BEATLES 100 DI# 8€34),R(36),8(34)

7 HOW ABOUT THE BEACH BOYS 110 H1=36202=14543=112

UHY DO YOU ASK? 120 FOR %30 TO H1+M2+H31READ 29sNENT X2REH SANE AS RESTORE

? DO TOU DREAW OFTEN 136 FORX=1 T§ i1

TOU‘RE HOT REALLY TALKING ABOUT WE, ARE YOUT 140 READ $(X),L3RIXI=G(X) 2i(X)aGLXI+L=1

7 DREAK O 156 MEXT X

UHAT DOES THAT DREAH SUGGEST To vou? 160 PRINT °HI1 [°W ELIZA. UHATS YOUR PROBLEN?®

7 UHAT DREAN 176 REH

YHAT ANSUER UQULD PLEASE YOU THE HOST? 180 RER  <oo-- USER INPUT SECTION-----

? D3 YOU SUBSCRIBE 70 CREATIVE COAPUTING 190 RER

YE UERE BISCUSIING YOU-- NOT HE. 280 [nPUT I8

T 1Al AH IDM 370/168 201 18s° “efge= ©

D6 YOU EHJOY DEING an 1BA 370148 210 REN GET RID OF APOSTROPHES

? 1 AN UORRIED ABOUT THE CONPETITION 220 FOR L=t T LEA(IS)

DI T0U CONE TO WE BECAUSE YOU ARE UORRIED ABOUT THE CONPETITION 230 IFNIBO(IS,L,1)=° " THENIS=LEFTS (18,0~1)+RIGHTE (19 ,LENCIS)~L) 16070230
? DOMT GET PERSOMAL 290 IFL+4CSLENCLS) THERTFRIDS (I3, L, 4)=*SHUT  THENPRINT SHUT UP...°:EUD
Cal YOU ELABORATE On THAT? 230 HEXT L

7 1M GETTING TIRED OF LISTEMING TO YOU 7O SHUT ue 255 IF 19=P% THEW PREIWT “PLEASE DON'T REPEAT YOURSELF!°:G0TH 170
g:UT uP... 240 REH

270 RER  woe=e FIHD KEYUORD 1R [8~--=~
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280 REH 1590 DaTa “DID YOU CORE TO HE BECAUSE TOU ARE®"
290 RESTORE 1600 DATA “HOY LOWG HAVE YOU BEEMe*

295 S=g 1410 DATA °D0 YOU BELIEVE IT IS HORAAL TO BEe=

300 FOR K=t TO ut 1620 DATA DO YOU EHJOY BEINGe®

310 READ K$ 1430 DATA “UE UERE DISCUSSING YOU-- HOT ME.®

313 IF S>0 THEN34G 1640 DATA “OH, Ie°

320 FOR L=t TO LENCI®)-LEN(KS)+1 1450 DATA "YOURE MOV REALLY TALKING ABOUT HE, ARE YOU?“

340 IF NIDS (IS, L, LEN(KS))aKS THENS=K 2 TaL:FeaKs 1460 DATA “UHAT YOULD IT HEAW TO YOU IF YOU 60Te*

350 MEXT L 1670 DATA °YHY DO YOU UANTs®

360 HEXT K 1480 DATA "SUPPOSE YOU SOON GOTe"

365 IF >0 THEN K=5:L=T:6070390 1490 BATA "WHAT IF YOU HEVER GOT#~

370 K=34:60T0S70sREN  UE DIDN’T FIND AMY KEYHORDS 1700 DATA "I SOHETIHES ALSO WANT#®

380 REH 1710 DATA “WHY DO YOU ASK?®

390 REH TAKE RIGHT PART OF STRING AND CONJUGATE I7 1720 DATA “DOES THAT QUESTION IMTEREST YQOU?®

400 REH USING THE LIST OF STRINGS TO BE SWAPPED 1730 DATA "UHAT AWSUER UOULD PLEASE YOU THE HOST?®

410 REH 1740 DATA “YHAT DO YOU THINK?Z®

420 RESTORESFORX=1 TO MI:READ Z$:NEXT X:REH SKIP OVER KEYUORDS 1750 DATA “ARE SUCH QUESTIONS OM YOUR MIND OFTEN?T®

430 C3=" “+RIGHTS(IS,LENCIS)-LENCFSI-LoT)en @ 1760 DATA “uHAY IS IT THAT YOU REALLY YANT TO KMQu?®

440 FOR X=1 TO N2/2 1770 DATA “HAVE YOU ASKED ANYOWE ELSE?"

450 REAB $%,R$ 1780 DATA “HAVE YOU ASKED SUCH QUESTIONS BEFORE?®

460 FOR L= 1 TO LEH(CS) 1790 DATA "UHAT ELSE COHES TO WIND WHEM YOU ASK THATT®

470 IF L+LEN(S$)DLEN(CS) THEN 310 1800 DATA “NARES DON’T INTEREST HE."

480 IF HIBS(CY,L,LENCS)1C>59 THEN 310 1810 DATA “1 0ON‘T CARE ABOUT NAHES-- PLEASE GO OH.®

490 COSLEFTS(CS,L-1)+R$+RIGHTS(CS ,LEN(CH)~L-LEH(SEI41) 1820 DATA °15 THAT THE REAL REASON?™

495 L=L+LEN(RS) 1830 DATA "DONT AMY OTHER REASONS COME TO #IND?®

500 6070 540 1840 DATA “DOES THAT REASON EXPLAIN ANYTHING ELSE?"

510 IF L+LENCRS)DLEN(CS) THENS4Q 18350 DATA “UHAT OTHER REASOMS HIGHT THERE BE®®

520 IF WIDS(CS,L,LEN(RS))I<ORS THEN 540 1860 DATA °PLEASE DON'T APOLOGIZE!™

530 CS=LEFTH(CY,L=1)+S9+RIGHTS(CS,LENICS ) -L-LEN(RSI+1) 1870 DATA “APOLOGIES ARE MOT NECESSARY.®

535 L=L+LEN(SS) 1880 DATA “UHAT FEELINGS DO YOU HAVE UHEN YOU APOLOGIZE.®

540 HEXT L 1890 DATA “DON’Y BE SO DEFENSIVE!®

550 NEXT X 1900 DATA “YHAT DOES THAT DREAM SUEGEST TO You?®

335 IF HIDS(CS,2,1)=" “THENCS=RIGHT$(CS,LEN(CY)-1):REH ONLY 1 SPACE 1910 DATA DO YOU DREAH OFTENT"

5354 FOR L=t T0 LEN(CS) 1920 DATA “UHAT PERSONS APPEAR IN YOUR DREAHS?T"

S37 IF HIBS(CS,L,1)="1" THEM CO=LEFTS(C3,L-1)+RIGHTS(CY, LEN(CEI-L) :60TOSS? 1930 DATA “ARE YOU DISTURBED BY YOUR DREAHST™

538 HEXTL 1940 DATA “HOW DO YOU DO ... PLEASE STATE YOUR PROBLEM.®

540 REM 1950 DATA “YOU DON'T SEEH QUITE CERTAIN.® -

$70 REH NOY USING THE HEYUORD NUMBER (K) GET REPLY 1960 DATA “UHY THE UNCERTAIN TONET™

580 REH 1970 Data °CAN‘T YOU BE HORE POSITIVE?®

590 RESTORE:zFOR Y= 1 TO NU+H2:READ Z$sHEXT X 1980 DATA “YOU AREN“T SURE?®

400 FORX=1TOR(K):READ F9:HEXT X:REM READ RIGHT REPLY 1990 DATA “DON’T YOU KnOY?®

410 RIKI=R(KI+12 IFR(KIDN(K) THEN R(K)=S(K) 2000 DATA "ARE YOU SAYING NG JUST T0 BE HEGATIVE?®

620 IF RIGHTS(F$,1)<>%%" THEN PRINT F$:P3=[4:60T0 170 2010 DATA “YOU ARE BEING A BIT WEGATIVE."

630 PRINT LEFTS(FS,LEN(FS)~1);C8 2020 DATA “MHY MHOT?®

440 P9=182G0T0 170 2030 DATA °ARE YOU SURE?®

1000 REM 2040 DATA “uHY NO?®

1010 REN  <-=-e PROGRAR DATA FOLLOYS----- \ 2050 DATA “UHY ARE YOU COMCERNED ABOUT AYe®

1020 REH N 2060 DATA “UHAT ABOUT YOUR QuNs"

1030 REH KEYUORDS ik 2070 DATA “CAH YOU THINK OF A SPECIFIC EXAHPLET?®

1040 REH B st St~ Rl 2080 DATA “WHEMT®

1050 DATA °CAH YOU",°CAR I“,“YOU ARE™,"YOURE“,"1 DONT®,“I FEEL® 2090 DATA “UHAT ARE YOU THIMKING 0F 7%

1060 DATA “UHY BOMT YOU®,°UNY CAMT I°,"ARE YOU","I CANT®,"I AH",°IN © 2100 DATA "REALLY, ALWAYS? =
1070 DATA “YOU °,°1 UaHT","WHAT®, “HOU®, “UNHO", "UHERE® , "WHEN", “YHY" 2110 DATA “D0 YOU REALLY THINK Sg?*

1080 DATA "MAHE®, "CAYSE",“SORRY", “DREAA",“HELLO®,"HI °,"HAYHE" 2120 DATA "BUT YOU ARE NOT SURE YOU=®

1090 DATA ° HO®,°YOUR®,“ALUAYS®,"THIMK®, “ALIKE™,"YES","FRIEND" 2130 DATA “DO YOU DOUBT Ygu=z®

1100 DATA “COHPUTER™, *NOKEYFOUHD® ) 2140 DATA “IN UHAT WAY?®

1200 REH A 2150 DATA "UHAT RESENBLANCE DO YOU SEE?"

1210 RER STRING DaTA FOR CONJUGATIONS ﬁ«“’*ﬂ ) 21460 BATA °UHAT DOES THE SIAILARITY SUGGEST 10 YOu?*

1220 REH 0 fi. e 2170 DATA °“YUHAT OTHER CONMECTIONS DO YOU SEE?™

1230 data = AKE L 'UERE “TUAS Y, " YOU "% T, “YOUR ", RY 2180 DATA "COULD THERE REALLY BE SOHE COMMNECTIONT"

1235 DaTa = IVE - ~ YOOVE ", 16 °,° YOURE ° 2190 DATA “HOU?"

1240 DATA = 8E ©, \!YOQA:W_ 2 2200 BATA “YOU SEEM QUITE POSITIVE."

1300 REH - "~ 2210 DATA "ARE YOU SURE?"

1310 REM REPLIES 2220 DATA “1 SEE."

1320 REH 2230 DATA "1 UNDERSTANB.®

1330 DATA “"BON’T YOU BELIEVE THAT I Cans® 2240 DATA °YHY DO YOU BRING UP THE TOPIC OF FRIEWDST®

1340 DATA °PERWAPS YOU WOULD LIKE TG BE ABLE T0s° 2250 DATA “D@ YOUR FRIENDS WORRY YOU?™

1350 BATA “YOU AHT HE TO BE ABLE Tge~ 2260 DATA °DO YOUR FRIENDS PICK OW You?®

1360 BATA “PERHAPS YOU DOH’T YANHT T0=° - 2270 DATA "ARE YOU SURE YOU HAVE ANY FRIENDS?T®

1365 DATA °DO YOU YAHT TO BE ABLE T0e® ~_ = 2280 DATA "DO YOU IAPOSE OM YOUR FRIENDST?®

1370 DATA “UMAT RAKES YOU THINK I AHs” 2290 DaTa “"PERHAPS YOUR LOVE FOR FRIENDS UORRIES YQU."

1380 DATA °DOES IT PLEASE YOU TO BELIEVE 1 AHs® 2300 DATA “DO COWPUTERS WORRY YOu?®

1390 DaTh "PERNAPS YOU WOULD LIKE TQ BEs® 2310 Data “ARE YOU TALKING ABOUT HE Ii PARTICULAR?®

1400 DATA DO YOU SONETIHES UISH YQU UEREs™ 2320 DATA "ARE YOU FRIGHTEMED BY WACHINES?T®

V410 DATA "DON'T YOU REALLY#* « . i® 2330 DATA “UHY DO YOU AEHTION COAPUTERS?®

1420 BATA “UHY DOHT YOU»® 2340 DATA “UHAT DO YOU THINK HACHINES HAVE T0 DO WITH YOUR PROBLEH?®
1430 DATA “DO Y0U UISH TO BE ABLE TO»« 2350 DATA “DON'T YOU THINK COAPUTERS CAN HELP PEQOPLET®

1440 DATA °BOES THAT TROUBLE YOUT® 2340 DATA “UHAT IS IT ABOUT WACHINES THAT WORRIES YOu?™“

1450 DATA “TELL HE WORE ABOUT SUCH FEELINGS.® 2370 DATA °SAY, DO YOU WAVE AMY PSYCHOLOSICAL PROBLEHST®

1460 DATA “DO YOU OFTEN FEEL®® 2380 DATA "UMAT DOES THAT SUBGEST 70 vou?® :
1476 DATA “DO YOU ENJOY FEELINGe® 2390 DaTa °1 SEE.® -
1480 BATa “DO YOU REALLY BELIEVE [ DON-Ta® 2400 BATA "I“H HOT SURE I UMDERSTAND YOU FULLY.® .
1490 DATA “PERHAPS 1# 600B TINE I WILLe® 2410 DATA "COAE COHE ELUCIDATE YOUR THOUSHTS.® 2
1500 3aTa °30 YOU BAWT HE T0%° 2420 BATA “CAN YOU ELABORATE 0¥ THAT7® ki
1510 BATA °DO 7YOU THINK YOU SHOULD B€ ABLE I0s® 2430 BaTA "THAT 1S QUITE IMTERESTING.® g
1520 BATA “UHY CAN‘T YOU2® 2500 REH ;
1330 DATA “UWHY ARE YOU INTERESTED IN WHETHER OR HOT I aw»® 2510 RER DaTA FOR FINDING RIGHT REPLIES 5
‘1540 DATA “YOULD YOU PREFER IF [ UERE NOTe" 2520 REH “
1350 DATA “PERHAPS [N YOUR FANTASIES 1 aie~ 2330 DATA 1,3,4,2,6,4,6,4,10,4,14,3,17,3,20,2,22,3,25,3 =
1560 DATA “HOY DO YOU KMOY YOU CAN‘Ts® 2540 DaTa 29,4,20,4,32,: 35,5,40,9,40,9,40,9,40,9,40,9,40,9 :
1570 DATA °HAVE YOU TRIEDT® 2550 DATA 49,2,51,4,55,4,59,4,83,1,463,1,64,5,69,5,74,2,76,4

1580 DATA “PERHAPS YOU CAN HOWs® 2360 DATA 80,3,83,7,90,3,93,6,99,7,106,4 1




