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Computer-Assisted Language Learning, or CALL, has so far failed to make much of an impression on language teachers.  The reasons are not difficult to see: First, the myth that ‘computers are nothing to do with the Arts Man’ refuses to die a decent death.  Microcomputers in most educational institutions still remain firmly rooted in the mathematics or science areas, and woe betide any outsider who trespasses on this hallowed territory.  Second, language teachers tend to be sceptical about the value of teaching machines, and not without some justification.  In the early 1960s the language laboratory appeared, and there were visions of a new generation of articulate polyglots.  Suddenly, the drudgery of hammering irregular French verbs and plurals of German nouns into resistant minds could be overcome by technology.
Sadly, however, the language laboratory soon revealed its shortcomings.  And staff, in their turn, failed to discover the optimum strategy for using the laboratory within their courses.  Students, especially beginners, who lacked perception in identifying their own mistakes, had to be constantly monitored. The whispering headsets had a soporific effect.  Tapes snapped violently and got into awesome tangles.  Students verged on nervous breakdowns as the disembodied voice rambled on inexorably.  Finally, the new oral/aural-centred approach did nothing to help the acquisition of accurate written composition skills.
It is easy to be wise after the event, but perhaps the errors and misjudgements made during the first technological revolution in the classroom can help us approach the microcomputer revolution with more insight and caution.  Given the right conditions, the language laboratory is a valuable asset, especially in the teaching of interpreting and advanced comprehension skills, or on intensive courses for beginners.  It is, however, only an aid to teaching, not a panacea.  It can only function properly with a comprehensive technical back-up service, and above all it is useless without high quality software.
Some students of languages do not favour the oral/aural-centred approach and are therefore insufficiently motivated to make the most of this method of learning.  There are also a small minority who find the claustrophobic atmos​phere of the laboratory booth an unacceptable price to pay for linguistic proficiency.  Such students have had a raw deal in recent times.  So where does the computer fit into this scenario and what advantages does it have over other technological aids? Compared with a tape recorder which can only present material sequentially, the computer is an infinitely more flexible machine.  It can interact with the student and engage in a simple dialogue.  It can store students' records and analyse them if required.  But for the student who is unhappy with the oral/aural-centred approach it has the advantage of being able to present textual information and concentrating on reading and writing skills.
In language learning, particularly in the early stages, there are numerous mechanical aspects, e.g. conjugations of verbs, agreement of adjectives, systems of pronouns, etc, which both teachers and students find tedious.  In any one class there are always one or two students who need additional practice in some of these basic points, and there is a danger that the teacher will end up boring the more able students if too much time is spent drilling grammar.  If the infinite patience of the computer can be exploited to help the slow learners in these basic skills, then the teacher can concentrate on those things, such as conversation and free writing, which are better suited to the expertise of human, rather than machine, intelligence.  It was with this in mind that in 1977 we first ventured into CALL.
We began by learning BASIC on Ealing College's own Prime 300 minicomputer, and with the help of staff in the division of computer studies set about producing a language package.  The Prime 300 is not the ideal machine for such a package but it has served us well.  Students have access to the computer at a number of VDUs and hard-copy printers, and the logging-in procedure is simple enough for the naive user to manage.  We were allocated our own user area and after a few months were able to produce a crude question-answer routine.  As the routine became more sophisticated, students were called in to try it out.  Eventually a program now known as GDTEST was created.
To access the program the student simply logs into our user area and loads GDTEST (see Figure 1).  He types RUN and the program is executed.  He is first asked to identify himself for record purposes and is offered a selection of language tests (see Figure 2).  At the moment most of our routines relate to German, but there is no reason why other languages, or other subjects, should not be incorporated.  Once a test has been selected, the program reads in data stored in a separate file and the testing sequence begins.
First, the student is given explanatory notes, telling him what the test is about and what he has to do.  Sometimes these notes may contain new material, but in the authors' opinion the exposition of new material using the computer has to be handled cautiously and in general is best left to the teacher in the classroom.  The data file contains the information relating to questions, conditional reinforcement comments and sets of answers.  This is all read into one array.  Testing routines may consist of up to 50 questions, but in practice 20-30 are more than adequate.  Any sort of question is possible: gap-filling exercises, those requiring single word answers, multiple-choice questions and questions in any language.  Testing sequences are usually broken up into blocks, say of 5 to 10 answers.  This helps to stimulate the student's interest by setting goals at short intervals.
Students may react to questions in one of four ways (see Figure 3).  A student is allowed two attempts at each question, and if he fails on the second attempt he is automatically given the correct answer.  Wrong responses may prompt a comment offering a clue to assist the student.  Correct responses may prompt remarks containing additional advice (see Figure 4).  A record is made of every incorrect attempt and if a student accumulates a succession of errors a remedial run is automatically initiated, whereby all incorrectly attempted questions are presented again, including those questions which were answered correctly on the second attempt.  On the completion of the block a similar review takes place, and so the process continues until the student has answered every question correctly on the first attempt.  Typing ‘H’ in response to a question causes the program to read in and present supplementary 'help’ notes from a second data file.  These may include grammatical paradigms, statements of rules of syntax, etc (see Figure 5).  Having successfully completed a block, a student may choose to continue with the same test or move on to something different.  It is possible to escape from a test at any stage simply by typing ‘SOS'.
GDTEST is a flexible multi-purpose program and useful enough as it stands, but ideally we would like to build in some sort of intelligent branching procedure, whereby the computer allows the student to select his initial level and offers progressively more difficult or easier tests depending on the student's performance.  This is of course very time-consuming in terms of both test and program design.
If a student wishes to work at leisure outside the area where the computer terminals are located, a program known as GDLIST may be summoned to produce a hard-copy of any routine, including explanatory notes, help notes and questions.  The student can then return to the terminal once the material has been thoroughly prepared and, as it were, have it marked.
During the course of each test a complete profile of the student's performance is stored in a student record file.  A program called CHECK enables the teacher to extract from this file an analysis of any individual's or group's perform​ance, or a breakdown of all students' attempts at one particular test.  This is a useful diagnostic tool and may also help reveal weaknesses in test design and teaching strategy (see Figure 6).
Setting up a test is relatively easy.  The EDITOR in the Prime 300 is not difficult to handle and the experienced user can set up a new routine in little more time than it takes to type.  The structure of typical questions together with their answers and conditional reinforcement comments is shown in figure 7. A dash at the beginning of a line in the question area causes that line to be suppressed on remedial runs - where, for example, a remark such as 'The next three questions relate to the possessive pronoun' is clearly irrelevant in that only incorrectly answered questions are presented on remedial runs.  A dash at the beginning of a line in the question area tags that line as a reaction to a wrong answer, and three dots (...) tag that line as a reaction to a right answer.  All other lines are acceptable alternative answers. Asterisks are used to mark the end of a question and the end of an answer.
Our work on the Prime 300, our first contact with computers, was modestly successful.  Students, particularly those who disliked language laboratories, welcomed the new approach and initial enthusiasm was great.  Problems set in, however, as increasing use was made of the computer on other courses in the college, causing terminal rooms to get very crowded and response time to lengthen.  It became clear to us that real progress could only be made if a microcomputer, or microcomputers, exclusively for the use of language students, could be acquired.  Financial stringency at college and LEA level indicated the impossibility of such an acquisition, but then the Educational Support Committee of British Petroleum provided funds to purchase a multi-user Tandberg EC10 single disk drive microcomputer.  The computer was installed in April 1980 and has been used on an experimental basis with students since October 1980. It is located in one of the language laboratories and can serve 3-4 students simultaneously.  Thus, it is possible for the teacher to divide a class into two groups, one of which is monitored in the language laboratory in the usual way, while the computer monitors the other.
Developing software for the EC10 was not too difficult, but very time-consuming. The dialect of BASIC used on the EC10 is not significantly different from that used on the Prime 300.  A new version of GDTEST was created, but it became clear to us that restrictions on the size of arrays and memory in multi-user mode required terser programming.  A totally different system of file-handling also had to be mastered.  GDTEST finally appeared in two versions, one using data files and one using data embedded in the program - the latter being much the easier for the completely naive user of the hardware to adapt to his own teaching purposes.  Programs and files are stored on floppy disks, which are very efficient in terms of speed of access and storage capacity.
As a new German course, Grundkurs Deutsch, was being introduced on beginners' courses, it was decided to develop a set of vocabulary and grammatical tests designed specifically for this course to be used with the new intake of students in October 1980.  These students now have a regular weekly session on the computer as well as working in the language laboratory.  The Spanish Division has also shown a keen interest in CALL and the Division of English as a Foreign Language is implementing a Tandberg software package which simplifies the creation of learning routines.
Depending on the size of programs being used, 3-4 students can use the EC10 at once.  Most programs require 5K to 8K of memory, but with only 24K of memory shared between all users there are obvious restrictions.  Response time is good, however, and generally better than that on the Prime 300 at peak periods.
Besides the testing routines based on GDTEST, there are a number of dedicated programs on the EC10.  These handle one specific point of grammar or syntax, and while they may be less flexible they have certain advantages.  One set of programs is devoted to the conjugation of German verbs.  So far we have covered the present tense, including that of modal and two types of reflexive verb, and also the imperfect and perfect tenses.  The advantage of these programs is that they make up the questions as they go along.  Conjugating verbs is a fairly mechanical process - subject to a few exceptions - not difficult to translate into computer terms.  First a. verb is selected at random, then the person, stem and ending.  A context is added and the student is presented with the infinitive with the request to give the correct form of the verb to fit the context (see Figure 8).
Another program which makes use of random generation deals with the endings of articles, possessive pronouns, demonstratives and adjectives in German. No context is generated in this program; the student is simply required to enter the endings appropriate to a specified case (see Figure 9).  Context would be difficult to determine in view of the fact that over 500 permutations are possible in the program as it stands.  The advantage of this routine is that it is very difficult for the student to anticipate what is going to come up and it saves the teacher a lot of work by selecting examples from a very wide range of possibilities.
Two routines are dedicated to numeric expressions, one on cardinal numbers and one on clock time.  Routines for ordinal numbers and expressions of sums of money are also in hand.  We believe that language learning should be fun, so three versions of the old favourite 'Hangman', the word guessing game, have been written, in English, Spanish and German.  Games have their uses: this one helps reinforce new phonic patterns.
One advantage of the microcomputer is the ease with which the position of characters on screen may be controlled.  This has enabled us to create three programs which use animation to reinforce aspects of German word order: the ‘verb second’ rule in main clauses, the 'verb last’ rule in subordinate clauses and the position of prefixes of separable verbs.  The student actually sees the inversion of subject and verb taking place or the verb scuttling to the end of the subordinate clause or the prefix separating from the verb and moving to the end of the sentence.  The visual impact, which cannot be created by drawing arrows on the blackboard or overhead projector, is the obvious advantage (see Figure 10).
As for students' reactions to the experiment in teaching with the aid of a computer, these have so far been encouragingly positive, even allowing for the fact that there is an element of novelty in this application of technology.  The EC10 is sympathetic to the naive user, who quickly learns how to insert a floppy disk into the drive and load a program. After about an hour's supervised instruction students are content to work on their own. We had expected some problems with students who could not type, but in practice there have been none.  Providing answers are kept short, there are few difficulties.  There may even be some advantages in that students acquire keyboard familiarity as well as improving their linguistic ability.
Because of storage problems, no records are kept of individuals' performances.  This may have a beneficial effect: the student knows that what he types at the keyboard is 'off the record' and is more prepared to stick his neck out in the knowledge that his most stupid blunders are strictly between himself and the machine.  The reticent student thus tends to lose his inhibitions and fear of being wrong.
In spite of the computer's infinite patience, some students have been observed to react quite vociferously to the machine.  Expressions of frustration or annoyance are common.  Sometimes this is due to our failure to anticipate a perfectly acceptable alternative answer - which indicates the importance of thoroughly testing a software package before it is released.  More frequently, however, students are annoyed only with them​selves for failing to know the answer to an elementary question.  On the other hand, students derive a good deal of security from the fact that the computer reacts to every response they make - which is not so in the language laboratory, where a student may plough through a dozen drills, get them all wrong and not be checked.
An interesting observation that has been made is the reaction of students to the word 'incorrect' in testing routines.  A more favoured response is 'That's not what I want.  I want you to say ...'.  Where we have failed to anticipate acceptable alternative answers this makes better sense. Murphy's Law states that whatever alternative answers are built in, some students will always produce an obscure answer which is perfectly valid. Considerable satisfaction may be derived from provoking the machine into saying 'incorrect' to an acceptable answer.  Man triumphs over electronics.  This is fine, providing the desire to beat the machine does not become an end in itself and the learning process of secondary importance.  The phrase 'That's not what I want' is a handy way of getting the computer off the hook.
Just how far the EC10 has helped improve language learning is impossible to judge in view of the short time we have been using it on a regular basis. Unfortunately, lack of resources prevents us conducting a properly controlled experiment, but our subjective view of the positive response we have had so far encourages us to continue with the project.  There is much more that should be done, for example dictation and aural comprehension with the EC10 linked to a cassette tape recorder, and an improved testing routine which can diagnose the nature of certain errors.
One clear beneficial effect of the purchase of the EC10 is that language staff who had formerly been somewhat indifferent to our work began to take a keen interest in the CALL project.  The lack of interest was partly due to the location of the Prime 300 - on the top floor of a building some distance away from our teaching areas.  Now there is a greater sense of identity with 'our’ computer.  Perhaps this is an indication of what has to be done to stimulate language teachers - the mountain has to come to Mohammed.
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Figures
LOGIN ALS1

ALS1   (26)   LOGGED IN AT   17’15 19011

OK, LBASIC
GO

>LOAD ‘GDTEST’
>RUN
Figure 1: Logging in on the Prime 300. Student's entries underlined.
WELCOME TO MY TESTING PROGRAM.

JUST FOLLOW THE INSTRUCTIONS

AND ANSWER WHEN YOU SEE A <!>

WHAT IS VOUR NAME, PLEASE?

!GRAHAM DAVIES
SO YOUR NAME IS GRAHAM DAVIES. HAVE VOU TYPED IT CORRECTLY?

!Y
OK, GRAHAM DAVIES - LET'S START …

ARE VOU USING A VDU?

!N
WOULD YOU LIKE A LIST OF AVAlLABLE TESTS?

!Y
NAME

SUBJECT
  DESCRIPTION

GVOC1

GERMAN 
- VOCABULARY - DEUTSCH 2000 VOL 1 (1-4)

G1

GERMAN 
- IMPERFECT AND PERFECT OF VERBS

G2

GERMAN 
- PREPOSITIONS PLUS DEFINITE ARTICLE

G3

GERMAN 
- PREPOSITIONS PLUS DEFINITE/INDEF ARTICLE & POSSESSIVES

G4

GERMAN 
- POSSESSIVE PRONOUNS (MEIN DEIN SEIN ETC.)

G5

GERMAN 
- PERSONAL PRONOUNS (IHN SIE IHM IHR ETC. ACC & DAT)

G6

GERMAN 
- IMPERFECT AND PERFECT OF VERBS

G7

GERMAN 
- ADJECTIVE ENDINGS

… list continues

Figure 2: Request for student's name and offer of selection of tests (student's responses underlined).
YOU MAY RESPOND TO QUESTIONS IN ONE OF 4 WAYS:

(1) MAKE AN ATTEMPT TO ANSWER CORRECTLY

(2) TYPE <X> IF YOU DO NOT KNOW THE ANSWER

(3) TYPE <H> TO SUMMON NOTES TO HELP YOU

(4) TYPE <SOS> IF YOU WISH TO QUIT A BLOCK,

BUT PERSEVERE IF YOU CAN, AS YOU ARE ALLOWED

MORE THAN ONE ATTEMPT AT EACH QUESTION.

Figure 3: Four possible ways in which a student may react to questions in GDTEST.

1 DAS BUCH LIEGT AUF ... TISCH.

!DAS
NO ...THAT'S NOT WHAT I WANT.

- DATIVE MASCULINE (NO MOVEMENT)

TRY AGAIN ...

!DIE
NO ...THAT'S NOT WHAT I WANT.

I WANT YOU TO SAY DEM

2 ICH LEGE DAS BUCH AUF ... TISCH.

!DEM
NO ...THAT'S NOT WHAT I WANT.

- ACCUSATIVE MASCULINE (MOVEMENT TOWARDS TABLE)

TRY AGAIN ...

!DEN

YES. ...THAT'S IT!

... ICH LEGE DAS BUCH AUF DEN TISCH.

3 KLAUS UND MARTINA SETZEN SICH AN … FENSTER.

!X
- ACCUSATIVE NEUTER (MOVEMENT TOWARDS WINDOW)
I WANT YOU TO SAY ANS

4 FRAU MEYER SITZT AN ... FENSTER.
!AM
YES … THAT'S IT!

... FRAU MEYER SITZT AM FENSTER. (‘AM' IS PREFERABLE)

Figure 4: Extract from a question/answer dialogue in GDTEST. Student's responses are underlined.

CASES AFTER PREPOSITIONS

**************************************

THE FOLLOWING PREPOSITIONS TAKE THE ACCUSATIVE CASE WHEN MOVEMENT TQWARDS, PAST, BETWEEN OR ACROSS IS IMPLIED.

THEY TAKE THE DATIVE WHEN A STATIC SITUATION OR MOVEMENT WITHIN

A LIMITED AREA IS IMPLIED. THEY DO, HOWEVER, BEHAVE A BIT

IRREGULARLY WHEN USED WITH CERTAIN VERBS, E.G. TEILNEHMEN

AN (PLUS DATIVE). IT IS BEST TO LEARN THEM TOGETHER WITH

THEIR VERBS AND THE CASE THEY TAKE.

AUF


IN


AN

NEBEN


UEBER


UNTER

VOR


HINTER

ZWISCHEN

THE FOLLOWING PREPOSITIONS TAKE THE ACCUSATIVE CASE:

DURCH

OHNE


GEGEN

WIDER


UM


FUER

BIS

ENTLANG (WHEN IT FOLLOWS THE NOUN)

THE FOLLOWING PREPOSITIONS TAKE THE DATIVE CASE:

AUS


VON


MIT

NACH


BEI


SEIT

GEGENUEBER

AUSSER

ZU

ACCUSATIVE, GENITIVE & DATIVE OF DEFINITE ARTICLE:

M
F
N
PL

ACC
DEN
DIE
DAS
DIE

GEN
DES
DER
DES
DER

DAT
DEM
DER
DEM
DEN

EIN (SING ONLY), KEIN, MEIN, DEIN, SEIN, IHR, UNSER, EUER, IHR, IHR

ADD THE FOLLOWING ENDINGS IN THE ACCUSATIVE, GENITIVE & DATIVE

M
F
N
PL

ACC
EN
E
-
E

GEN
ES
ER
ES
ER

DAT
EM
ER
EM
EN

NOTE THAT ALL NOUNS ADD AN EXTRA 'N' IN THE DATIVE PLURAL UNLESS THEIR PLURAL FORM ALREADY ENDS IN 'N'

Figure 5: A typical set of supplementary notes for a GDTEST routine.
NAME OF STUDENT

ANDY

TEST



G5

4
BLOCK(S) PRESENTED

48
QUESTIONS

32
RIGHT FIRST TIME

8
RIGHT AFTER MORE THAN ONE ATTEMPT

8 
(2)  10  (2)  14  (2)  16  (2)  17  (2)  18  (2)  23  (2)  31  (2)

ACHIEVEMENT = 83 %

NAME OF STUDENT

ANDY

TEST



G5

1
BLOCK(S) PRESENTED

10
QUESTIONS

1
RIGHT FIRST TIME

4
UNSUCCESSFUL ATTEMPTS

6 
(1)  7 (1)  8  (1)  9  (1)

4
RIGHT AFTER MORE THAN ONE ATTEMPT

2 
(2)  3  (2) 4 (2)  5  (2)

1
NOT ATTEMPTED

10

ACHIEVEMENT = 38 %

Figure 6: Two examples of printouts from the students' record file, using the program CHECK.
- LET'S START WITH AN EASY ONE!

WHEN DID THE BATTLE OF HASTINGS TAKE PLACE?

*

1066

- FANCY VOU GETTING THAT ONE WRONG!

*

SUPPLY THE MISSING WORD -

'WHEN HE HIMSELF MIGHT HIS QUIETUS MAKE

WITH A BARE …‘ (SHAKESPEARE - HAMLET)

*

BODKIN

... SO WHEN DID YOU LAST PLAY HAMLET?

KLAUS UND MARTINA SETZEN SICH AN ... FENSTER.

*

ANS

DAS

- ACCUSATIVE NEUTER (MOVEMENT TOWARDS WINDOW)

... KLAUS UND MARTINA SETZEN SICH ANS FENSTER. (‘ANS' IS PREFERABLE)

Figure 7: Examples of the way questions and answers are set up in a data file.
GIVE THE PERFECT TENSE OF THE VERB IN BRACKETS:

WIR (REISEN) NACH BAYERN

!SIND GEREIST

RICHTIG! DIE ANTWORT IS …

WIR SIND NACH BAYERN GEREIST

Figure 8: Question /answer from a program dedicated to the perfect tense of strong verbs (student’s response is underlined).
GIVE THE CORRECT ENDINGS:

ACCUSATIVE OF

DIES- NEU- WAGEN

FIRST ENDING!EN
SECOND ENDING!EN
CORRECT! THE ANSWER IS …

DIESEN NEUEN WAGEN

Figure 9: Question /answer from a program dedicated to adjective endings (student’s response is underlined).
Inversion
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Subordination
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Figure 10 Illustration of the principle of animation in the programs dedicated to inversion and subordinate word order. Arrows indicate how the words move.
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