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Thq Division of Uocationa1~Techn|caj Schools (DUTS)
N of ‘the Conglecticut State Department of 'Education (CSDE)
throuah -i"Regional Vocational-Technical Schools '
\ provides ingual educational servphces for Limited
v Engliash Proficieht (LEP) students in grades 9 ‘through 12
. and bilingual training prpgrams for LEP adults. .
C e : 8
- :'*9n order to furnis technical assistance to gstaff
and to ¥ake  advantage’ o the educational opportunities
- afforded by computers, the RVTS obtained financial
' 4 support 4rom the Bilingual Education Service (enter of
the Univ r?ilx of Hartfordy to develop this manual.
Because of his expertise in this aﬂfa, Dennis Sayers was
commissioned to produce it.

0 ' . .
‘ Dr. Saul Sibirsky, the DUTS s Bilingual Vocational .
Education Consultant, provided technical assistance to the .-
Qrogect‘ :
] " ' — . . . , i
Appreciatipn is extended to Dr. Sarah Melendezx, T
former Coordinaftor of the Bilingual Education Service Center,

for her importakht col'laboration. A debt of : T -
tharks iz owed Ao David Wyatt of Specialized CurrhEulum -
o Design, a pioneer in computer—assisted language *
' learning, who offered invaluable orientation at the ' )
outset of the project. _ $
.. ‘ (

Angelo-J. Tedesco
Associate Commissioner,
Dinector -
- Division of Vocational —.
Technical Schools %
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4 This manual has two essentidl objectives. The
first is to offer accurate jnformation to ‘bilingual
educators concerning the realistic potential of

A m|crocomppters in vocational education programs. A

'h7 practical overview of computer—assisf\dvlanguage

learning is provided, and the two' major avenues to

~ implementing this instructional strategy —-

purchasing available software and developing. orlgunal

programs —— Aare thorouohly considered.
7
- .The second V&'to demystify a new educational N
technologyx which typically engenders either hostility
or fear —~ and often both —— in the average teacher.
) The information presented here should interest -’

> bilingual teachers at every level,
> language educators, and .

"> administrators, vocational instructors,
Job-specific English as a second language
~teachers, and counsélors working in bilingual
.vocational education or training programs..

The first chapter begins with definitions of key
terms, and continues with a discussion of .
microcomputer “hardware®” or machinery. Chapter Two
considers types of available programs or "software",
- and concludeg with a review of a sample program for
each major type. The third chapter focuses on . the
akill of programming original material for billngual
vocational educatioh, and the last chapter outlines a
odel computer-based lesson or "courseware®
evelopment process, concluding with several useful
programs.- A g}ossary of terms is appgnded

Bilingual uocatlonal jﬁucation implies: learning .
a new language —— that of a particular occupation --
while learning skills for employment, In many wars,
the bilingual educator faces & similar learning task
when she or he decides to confront the new language
* and sKills, of educational computing. Microcomputers
. will continue to assume an increasing role in every
’ learning context. . As we learn hoiw to use computers
in bilingual vocational education, we too are:
learning enployaple skills for our own Jobs.

A
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.. .- 1In any case, we a;\bIIinguaT teachers are faced
with a clear choice3; either come to terms with the
new tochnology and learn to adapt it to. odr own
Nneeds, or accept commercially deéveloped ‘ma. rials
when ~-— or if —— they appear.

The manual itself was written with the Bank
Street Writer, a simple word-processing program
designed for students in elementary grades ,and
beyond. A diekette with the programs presented in
t this manual is available on a locan basis from the

Connedcticut State Department of Educatign, and the
writer would be most pleased to reapond to any

« qQuerjies. ¢ A

BASIC TERMS - ‘ -

EIMEA T AT I W AR =N

Certain basic de+inition5fa;e 6¥ovided at the
outset which will clarify Key concepts used
throughout the manual.’ /. ‘

LEP <(Limited English Proficient) - referring to .
individuals who have not attained sufficient English
« 3Kills and are therefore denied th opportunity for
megn|ng+ul learning experiences where Enqlnsh
mediates ingtruction, unless their first language is
\\  2lso utilized for instructional delivery. The term
LEP should not be construed to imply or deny .
competency in another language other than English,
and can be distinguished +K€3 non—English proficiency’
(NEPY. ) Y ‘

Job-Specific ESL (English as a Second Languag®)> or .
Job—~Specific ESOL (Ehg]ish for Speakers of Other
Lanquages) —-—- instruction for LEP persons in the
English vocabularies and syntax specific to
successful performance in a particular occupatlon qr
Job. ' . _ N

BVE (Bilingual Vocational Education) ore BUT

- (Bilingual Kocational Training) #- programmatic
skills deutjopment fdr the LEP.individual which geeks

\\ to provide ducation and training in an employable
sKill, while developing vocation- gpecific English
language skills, -in a manner wh'i ch respecis and
incorporates into instructional delivery the

\ students’ native language and cultural’ idenhtity, so.

that successful participants may find, get, and Keep

a jJob in an English- -dominant workp]ace. S

v
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Blllngugﬂ uotational student P individuals from
,a particular langua and’c all background whose X
1imi ted- English abl?ety FOR A SPECIFILA/QCA ﬁg has -

been |dent|+idd, this deteﬁ\*ﬂatlo - bei ¥luenced

a

A B

by two factors: 1) the-lendth of the Voqational

skills program, and 2).the l;ﬁguage demands of a

particular otCUpatlon. ) N i /)///
CAl1l <(Computer-— aSS|sted Instruct1on) r~’4nteractlve ~
instruction in which the. COmquf s used’asran aid . h

to the resentation, reinforcement and assessment of
materiall to be learned. Sometimes termed CBI
(Computpr—based Instruction) or, in Great Britain, o
CAL (Cdmputer—assisted Learning), TAI is typicplly PR
associatéed with microcomputers. &S '

. K

CALL (Gomputer-assisted Language Lealrning) —— The

interactive use of computers t encourage the

acquisition of tanguage concept and production : 7
skills.” ™ - o Y &
\Microcomputers -—- Somettmes called a desk-—t or home \
computer, the "micro” is a commercially available

computer with a memory capability that isslarger than N

the original UNIVAC computers of the S0fs, and which -
is appearing in more and more acho6l settings. A }

micrio will have anywhere Yrom 8K (8,000 Dieces of
information) qf memory to around 64K.at the time. this
manual was printed, while a main—-frame is a
full-scale computer typtcally found in large business
appllcatlon$.- . ” -

4
A S SETS ¥ .
of CALL in Bilingual Vocational Education®

-~
1

J O

1) Intoractnu‘f/fth immediate 4eodback‘ ' .
2) Indtthua1|?ed and self pacing

3> Relatively easy'to update, if not "locKed up" by
the publisher of commercial materiali/

o -~ 2y, . -

3 .
4), Potential for open—-ended proqramming <(games3,
sumulatuons, proble—solving) :

5> Special needs (such as ta =) o¥ #ke l1imited
English proficient and all categorie; of exceptignal
. . s
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learners uwﬂhdiﬁg the handicaépéd&,the talented and
the 1earn|ng disabled) can be addressed through

innowative, "customized" programming. )

“,

Pprhaps the most important feature of CALL

programs i their |nteract|ve nature. “lnteractlue

! refers o ?\c capability of the computer to- "tailor
its f\wng ioning according"to the QSponses of the
learneTr, ipping easy material Br¥einforcing more
difficul concepts with extra work. Indeed, it is
precisey> . ,this feature that some teachers "fear” the
most, 4ainkte the teacher prouid?s ‘the only _other major

’ +ormJ f imstruction that is inferactive, and “some
‘{ed ors feel their job may be on the line.
LOf course, the circumscribed nature of the
immedi ate. feedback provided by a computer is, even in

the best designed programs, a poor. substitute for \\
e

hu n interventlon in the learning prgcess., Howe v
i ¥is far superior to most other +or?§/o+ non;zhuman

instruction in its ability to combin presentation,
assessment, and positive and negative reinforcement
o# dynamic learning process. P R !

H 1
H .

»

Because CALL as a rule involves a single student
,)at a computer station, there exists a potential +or
v/' the computer to proGide instruction Keved to the. <
Pt individual’e learning style and learning rate.
// S*ternately branching instructional sequences may?be
programmed which permit more ~rapid instruction or
“ more intensive review of the material being
presented. Moreover, the ease with which the
individual learner’s progress may be moni tored
encourages timely intervention by an instructor in
the CALL process.’ Y £

K]

Since a CALL program-ultimately consists of a
sequence of electronically stored in#ormatlon, it is
relatively easy for a trained programmer to mddi+fy»,
customize or update existing programs. In BY this
is a critical attribute, since instructional
materials usually undergo extensive and on—-going
revision. A well—-designed CALL program can be
fur ther modified to address special learning nee=ds
which is rarelv possible in print or other A-Y medix,
which must aim at| the mo:t typical readeh Qlw
“ o ‘audience. N -

- . <*

Finally, the interactive and real—-time
pPeocessihg capabilities of the computer permit the
design of open—ended learning experiences in which

Y AR \
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- )

instruction is a "by-product” of an othefwise

mot igyvating involvement with the computer: a game,
simu)ation or problem—solving pfogoram designed to
encour age 1ang1age learning.

d |

- A
_ SPIMITATIONS
of CALL for Bilingual Vocational Eduycation

Al

f

1D Not for . 1large gQroups

2D Susceptib]e»to abuse typica} of new l18&arnina . 4
tecnnologies ' v
3) Constrains students’ responses _ i §

4) Focus on regaing and writing skills anfd a single
learning mode : *

S) Expense ofgfardware, software and maintenance
»~
» . .
4) Expensive planning and slowﬁd()ddction of. °
original materials ' oy '
, .

-

J

-

>

7> Unavailability of commercial materials with 3 S
N X

direct releyfnce to ESL, BVE or CALL

As a ruﬂe, CalLL is an alienating experiencge if
an instructor dbes not develop strategies %o offset
the atohizatiton of learning promoted when'inqividu$1s
are paired with computers. The advantages of g
individualization and tracking of student progress
are lost if the instructor cannet modify group

‘instruction in response to whatever may be taking

pilace in the "computer room."
-~

CALL is pacticularly susceptible ¢o abuses
asgociated with few learning technologies. Perhaps
the most relevant example. is provided by the
checkered history of 4he language laboratory. Early
-— and misguided —-— enthusiasts made spectac lar
claims which language teachers often accepted without

A ion. . - -
fuést ) ‘& | | |

The aduent —— one might say, the explosion —-— of
microcomputers into the business, the consumer and
finally the educational markets has resulted in‘a
similar situation, counterbalanced by a very real
fear, and consequent rejection, on the part of many
educators of all forms of Computer—assisted

[y

| J
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s Instruction. Perhaps more than any educational
technology in recent history, the use of micros in
learning 'is such a rapidly changing field that even
the "experts” —- never mind the lay person —- have
trouble staying on top of 1t all.

Language learning on microcomputers is severely

“restrained both by the complexity of natural language

~ and, the ltmita(ién of the computer’s “languages."
The majority of computer languages, such as BASIC or
PASCAL, which are forced to tr#2at human languages as
a sequence, of numerical codes, simply cannot cope
with the complexities of spelling, s¥yntax, semanticds
and the extensive lexicon of a human communication
syatem, not to mention the special lanQuage of an
occupation, or bilingual learning nNneeds across two
human 1amguages. : - '

\ . : - -

»r

» : "Generally speaking, the computer requests a p
' single—-Key response (T or Fj a,B,C or D) to a
' highly-constrained but more easily "processed"

student respomse. Most educators would doubt the
effectiveness of any language teaching methodologyr
which depended almost exclusively on multiplg—-choice
question formats. .

-

Moreover, the present state—-of—-the—-art in CALL
relies very heavily ‘on reading and writing skills,
with unacceptable quality in speech—generation or
spoken language recognition devices for the\com%uter.

Finally, there are remarkably few existing
materials available for BVE or ESL or CALL. - The
educational -publishing establishment has shown lTittle
willingness to provide appropriate materials of
margina}) profitability. The technology will probably
change Before materials are available for the special
concerns of language learning in a bilingual
vocational setting.

Therefore, a serious limiting factor must be
viewed as -essentially financial. Coupled with the
expense of securing and mainhtaining CALL hardwar%/&nd

coulseware is the even greater cost of delbelopin ]
couf seware appropriate to BVE. This cost ig ver)
difficult to estimate. BUVE programs involve an

on—qQoing and productibe co[laboratioh‘between
vocational and ESL instructors. Very rarely does
‘'either have programming expertise. Equally uvnusual
» is the programmer who is skilled in tranzlating the
desires for useful instructional materials of both




CALL: in BilingWal-VUocational Education (

the job—-specific ESL and_thé vocational instructors.

— Ultimately, the lack of instructional material
resources must be viewed as a human resource-
development challenge. ' -

CALL Hardware Configurations

:az::u:=a’:n:ﬂaua-====az=’m-=n-uan:-
. . ‘
L]

Hardware is the physncal machinery which makes:
up a computer sygtem. 1t is ddistinguished from
software, which are computer programs that make the

. bardware do something, for example, balance your
~ checkbook, update your inventory, or do the payroll.
A subclass of software is courseware, -which may
consist of a program that presents a CALL lesson, or

one which Keeps tracK of students” scores. CALL
30ftware and courseware will be discussed in the next
chapter.

‘Any computer hardware setup consnsts of input
devices (the Keyboard, the disk drive, theg cassette
tape recorder), the computer itself, and ocutput
devices (the video monitor, the printer, and ag y
the disk drive and cassette recorder). A typl&zi
*"run” of a computer system usually involves .inp
some information (gata) and a program (a list of
computer language commands) into the computer;
execution or "running* of the program and
manipulation of the information by the computer; and
dutputting the results of the program’i execution to
the user.

tinag

~

Administrators and instructors working with
s scarce financial resources are Jjustifiably concerned
with the costs of computer harcware. We will attempt
to outline a minimal CALL hardware set-up, Keeping in
mind that a cheaper system that will not do the job
) is always more expensive than.any set-—-up that gets
the job done. c.A.L.L. imposes special hardware
requirements which are ocutlined belcw. )
INPUT DEVICES - There are two major input
N devices which are relevant to CALL: the Keyboard and !

v the disk drive.

. The KEYBOARD is typiually attached to the
computer -itself, ahe is ;he primary ‘tmeans by whick
the learner communicates with the system. At this

, @ point in time, voice—-discrimination devices are

‘ - S

7 12
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‘expensiué and limited in their capabilities;

therefofe, typing at the kerboard becomes an’
important skill ¢and.a significant barrier) 40&
“talking® to the computer in CALL. The kerboard
should be full—-sized, with movable Keys 1ikKe an ,
electric ‘typewriter; touch pads are much s1ower and
lead to many more errors in typina.

-~

The DIQK DRIVE aca«pts a.square plastic envelop®

‘wi'th a round plastic disk inside, and then spins the.

di-sk looking for programs and other informition .
stored on it. When the disk drive "finds" what it is
looking for, it “reads* this information into the’
computer/s memory. This is a critical job in any-
computer run, since It would take forguer to type in
programs every time »ou needed to runkone. .
Therefore, the-primary purpose of the K drive is
\\\gformatlon

* the

to quickly give the computer a lot of
(like a program). The: typical purpose

‘Keyboard is - to interact with the co Puter as it runs

the program it “got® off the disk from the disk
drive.

hA Y

b

While then @ other ways to store proarams,
sych as cassette pes, the dvskgdrlue outper+brms
all the competit4&dn. The cassette recorder is very )
slow and regquires considerable expertlse on the part
of the learner.  [Lhe’ "tape must be loaded and rewoand
and the counter set to zeroj the location of the - '
program must be lookKed up and found by:.pushing "ftast
forward" and *"rewind* buttons; only then can the \
computer be given the program.

The complexitles of good CALL requires the rapid
and repeated access to proQrams and other information
that only a disk drive can provide. A program
deallng_wlth human language will often be very long,
and other “"support" materials, like bilingual
dictionaries, can be stored on a disk and accessed
the middlie of a programj with a cassette recorder,
none of those possnbilitles are 4¢aS|ble. '

ey

THE COMPUTER =~ There are hundreds of bcoks
available on Jjust what a computer is, but. for cur
purposes, it is peﬂhaps more helpful to understand -
what a computer must o in CALL in order to descr:d be
ite minimal characteristics.

1t will help to conceive of the computer as an
empty electronic bo To get it to do anyth:ng, y ou
have to 1) plug it in, 2) turn it on, and 3) fil1l1 it

.
YN
»

- "

. 3
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up. 1f you ever turn it off or ufplug it or the . e

_ lights gdé out due to an electrical storm, »ou are
\c.jeﬂ\wiuly out of luck”:Tslnce you have lost

verything once the el ity stops flowing through
the circuitry. (
. AN
The important concept here is that of "live
memory®3; a computer is “"good" if it has a big enough N
memory to hold the information it needs.to do the Jjob “
you need ity to do, and then onl» so long as it is

turned on. This leads to two major considerations:

‘how big a mepory is big enough (memory capacity¥>? and

how can I save my work before 1 turn off the computer
{(mass stornge)?' ’
-

Computer memory cabacnty is measured in a unit
called “Ks". - A minimal CALL memory capacity is 48K.
Most .computer memory .capacities can be upgraded by
purchasing green-circuit-board cards, but virtually
any significant CALL program needs at least 48K of
memory to runj—¥4K is ideal for most applications.-
The "cost" of memory for computers is coming way X
down, so that 128K and 234K are sure to be available N
by $984 on microcomputers; this will indeed be a boon
for CALL programming. e

The second €onsideration —— what to do before
you turn the computer off —— underscores the critical
importance‘of the disk drive, once again, in any
C.A.L.L. set-up, and brings us to the final hardware
devices, the machines that handle output. )

OUTPUT DEVICES -=— The major and essential

"output devicosrare the video monitor, the ‘printer and

the disk drive. -

! The VIDEO MONITOR constitutes the principal
means by which the computer "interacts” with the
learner in C.A.L.L. Just as the voice-r ogni tion
input devices are very expensive and none oo ‘
effextive; voice-synthesis output devices to produce
SDQQEh—1Ik0 sounds are costly and less than
satisfactory in quality.

While a tape recorder can be hooked up to a
computer, this is not a feasible altermative for PA
“"talKifpg" to the user. Because of Its
uni—dJ2ect|onal nature and the slowness with which
recorded speech can be accessed, the use of a tape
recorder eliminates one of the Lomputer’s principal,
asgsets: the ability to branch to alternate learning

[2
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paths acceording to the student’s learning needs.
Therefore, most CALL programs will communicate with
the learner on a TU-1ikKe screen, and must assume 3ome
requisite feading skills in order to be even -
minimally fective. A monochrome monitor. (not:a TV
set) isg preferred for clarity ?nd to0 avoid learner
fatigQue. v. v ’

¢ A PRINTER is|also a critical component in a CALL -

se tup. Producing “hardcopy” or a printed version of
a student’s workK that she or he can carry .away

oreatly increidses the effectivemess of the CALL

session. Furthermore,’ if teachers are to be involved
in the development of CALL courseware, the printer is
doubly essential. Paper copy |s a must for the
tedious process of working,out the “bugs" or errors
in teacher—developed courseware.

*

Every learner needn’t be hooked up to a printer;
several computers can be tied into a single printer
and access to the printer can be regulated with other
gredn circuit-board cards called "firmware". But no
serious teacher-based materials development can take
place without at idast one printer. The printer
should produce plajin paper <(not thermal papé?) COopY,
should have a graphics printing capability, and
should have local service support - available. The
printer will break down before anythdng else,

-

Just as the DISK DRIVE is the primary input
device for "mass® or large amoupts ©Of information
such asg programs, it is also thé rfurmber one machine
to hanle large amounts of cutput’®from the computer.
It is therefoge sometimes referred to as an
"jinput/output® device. Thus, the digk drive greatly
expands the computer’s capabilities.

Eden though &4K of memory, meanihg about 44,000
pieces of information, might” seem 1ike more than
enough for any job, the fact s that a2 really

complete program dealing with language lea ing takals
up a 104 of memory. The disK drive —— as Nnput
and oufput machine —— can act as a "trafffic cqp" to

manage the flow of information ifnto and eut of the
computer’s memory sSpace. :
Let’s consider an extended e3xam 1§ you
write a CAtLL unit comprised of several lessons that’s
bigger than thewmachine’a.memory capaci ty¥, »ou can .
output the program one lesson at ‘a time to the disk
drive, which can "save® the longer program as a

s

~
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series of smaller programs linked together. ‘

When You want to run the CALL.unit, You can uyse
the disk drive as an input device ;5 the computer;
the disk drive can “read” the small lessons one at

- a time as needed. Without the disk drive, the
computort.as powerful a tool as it is, iIs incapable
of "remembering” all that it needs tpo-know to deal
effectively with something as complex”  as a human
language, let alone language learning, not to mention
bilingual language learning with a vocatlonal focus.

- .
) One acceptable CALL computer hardware
configuration, that usedlby the author, i% offered
pelow. :

1]
INPUT

— . — o

1> Apple Disk 10 -disk drive (with card)
2) attached keyboard for Apple 1le

COMPUTER

< 1) Apple lle, 44K, with 80~-column language card
QUTPUT , A
1O " monitor {(black-and-amber> ~
2) Pro-writer printer, with Tackler interface card
whith permits graphics printing . . ;
3> Apple Djskget disk drive (see INPUT above)
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CHAFP TER T W O -— What about Software?

Computer - assisted Langua Learning,'lfke all
forms of CAl, takes certain basdc forms, although, as

‘will be sSeen, there are major exXxeptions. CALL

implies two major categories: non-instructional and
ipstructional CALL.

: -
Non-Instructional CALL

At first, the term "non-instructional CALL" may
appear to be a contradiction in terms. How can there

be computer—-assisted language learning that is not

instructional by definition? The fact is that the
computer is a remarkably powerful tool capable of

manipulating information tirelessiy, and as any .
English teacher will tell you, preparation of '

.language learning material frequently involues the

most monotdnous drudgery on the teacher’s part.
Non—-instructional CALL helps the teacher accomplish
this drudgery. . :

‘A very important example of the use of this
power of the computer is fqund in.Improving

‘Techniques in Teaching English for the Job lsic --—

the Bank Street Writer can tgunderlinel (Interamerica
Reasearch Associates, 1982). This document details
the results of a pioneering effort to utilize large,
mainframe computers in the analysis of vocational
textbook materials. : '
i

‘Using an advanced text—processing.package written
in PL/1 called TXTPRO, instructional materials were
analryzed and all Kinds of useful reports were
generated: alphabetized and reverse alphabetized
lists of vocational words, frequency lists
Calphabetized. Both backwards —— showing Key suffixes
and inflections ~—— and the more traditional
forwards), 2—- and 3-word combinations, and even
cohcordances (where a word is shown in its context)

Any language teacher in a bilingual vocational

program would recognize these listings as a goldmine,
both. for mediating dialogue with the uocatlonal
instructor about the specialized, vocabulary and ;
structures of the trade, as well as more directVy as
a primary source for losson planning.,

I .
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Even though these listings were generated on a
mainframe.computer, educators with micros should not
despair. While the field of computerized textual
analysis is a specialty t{oa in computer science,
there almost certainly will }ppoar’packagos thathgan
generate similar information on micros, if not for
whole texts, then for.chapters kntered,one at a time.
Meanwhile, there are many word procoss‘ng s0ftware:
packages which can perform some of these rudimentary

listing chores, such as alphabetization and frequency

studies.
) Another use of non-instructional saftware for |
bilingual educational ends is the use of what are
termed database management programs, which is ,
computer Jjargon for computerized filing and fetching
s¥stems. In a database system, the teacher can '
create a file of tools used in a particular trade,
for example, machining. The file may stipulate the
tool1“’s primary and secondary functions, any ,
identifying or distinguishing characteristics, what
machines it is trypically used with, how it is 'l
calibrated, related tools, etc. Once the file is
created, different tools<may be entered into the
system. OFf course, the file may be updated or

changed+* at any time.

The teather may use the database srystem to
conduct searches of the tool database for specific
characteristics and "sorts”" of cross-referenced
attributes. This information can be used in a number
of ways in -4 bilingual vocational program. For one,
.the process of developing the file and getting the
Jocational and Job-specific ESL teachers to complete
the database can serve as a focus for productive
discusshbdn of the trade and clarity of its linguistic
“structure”. Secondly, the ESL or Vocatiaonal :
Instructor can utilize the database to isolate
vocational language "points" for study in’ the
classroom or the shop. Finally, learners may access
this information and multhly their basic Knowledge
by.gemerating reports of pocationalflanguage.

This author is “implementing a database s¥stem
for spelling and pronundiation, which g intended for
general as well as content-specific and vocational '
learn’ing. The most frequent words' in general
language use have been filed both by their natural
language spelling, by whether or not they are single-—
or multi-syllabled, by the letter-sound ~

_ 14 1g
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correspondences of their &nitial and final consonant
clusters, etc. Of ‘course, any vocational word may¥ be
entered into this gerneral file -as well. The
resulting "sorts” of cross—jndexed information may
vyield rich insighta into spelling and pronunciation
for both teacher and learner. Two pages from this
computer—-generatecd=bilingual fhyming dictionary are VR
included at tho end of this chapter. :

. _

A final "non-instructional® oxample of cAaLL Teg
the use of word processing software in bilingyal
vocational .education. While the usefulness of these
packages has been hinted at in previous paragraphs on
rudimentary“vocational text analysis conducted on

- micros, the major use of word processors in education
is so significant that it will be treated in
considerable detail in a review of the Bank Street®

Writer later in this chapter. At this point, it is -
sufficient to indicate that in this writer s
estimati®dn word processing ranks with the LOGD
programming language as the most important , .
development to date In, CALL +or bilingual vocational 1
egucation. ‘ ' ‘

Instrudtional CALL

TESREASI IS0 DK ZE I TITERN WM IR

As later reviews of software will demonstrate,
the distinction between instructional and
non—instructional software can get blurry at times.
Nevertheless, most o% the literature’on CAl speaks o+
three categories of courseware, with such frequencv
that educators should be familiar with the
terminology, even while we recognize the need to Weed
an open mind and be alert to courseware that

transcends these categories. . .
A first category of c rsewared@is referred to
typically as DRILL & PRACT . 1t is relatively easy

to produce, and is often similar to materials _ .
available in other (liss expensive) media, such as

print. Drill & Practice courseware concerns itsel+f

with the repetitive types of practice that are

critical to language learning: vocabulary development
(f1ashcard programs) or verb conjugations are likely )
andidates for this type of instruction on a micro.

‘Dften these proframs are sequenced by order of
imagined difficulty, but very rarely is a Prill &
Practice program expected to TEACH ‘anrything. 1t is a

reinforcement activity. . "

Sy -
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A second category is the TUTORIAL, which is
further sub-divided into linear and branching. A
tutorial attempts to teach something, and.often
includes some sort of pre-test, an introduction to
motivate interest, a presentation and finally an
evaluation. I1n short, it iis a lesson, and more
specificdlly, it is a form of programmed learniing.

A branching tutorial permits a number of
alternate learning paths, either based on an
assessment of the student’s learning style, or owing
to his or her difficulty in comprehending the .
material "taught®" by the computer. While linear
tutorials can be eagy to produce and are often
implemented as readily through bther less expensive
media, branching tuterials are much more difficult
and expensive to create, yYet are far superior to
anything available in other media (certaimly, those
“go to page 103" programmed learning books which many
of us have used are a good example of a "bad fit" of
branching tutorials in the print media). ' '

A third category is often called SIMULATIONS,
but 1 prefer the pterm PROBLEM-SOLVING courseware,
with simulations as a sub-set of this type of
instructional sof tware. Problem—solving courseware
are designed to encourage creative thinking with a
“by-product* of content—-specific learnimg. A
simulation, for example, might be used in a bilingual
program to teach how the circulatory dystem functions
in the human body, a perfect application since no
experiments can be allowed! I1f the learner is
allowed to manipulate certain variables, such as food
or liquid intake,. the computer can Keep track of the
effects thadse decisions WOULD HAVE on a human body, ;',
and report these to the student, who then can draw
conclusions and refine learning by manipulating T
variables more effectively. o é

Similarly, Qames can be designed which have as
an additional outcome tha learning of certain
information. In a later chapter, a Quessing game i s
designed which.the learner must develop a strateqy to
solve, namely, halving; yet the ‘game is set up in
such a way that the .resulting halved numbers provide
practice with those numbers used in decimal and
fractional equivalencies, a crugial competency in
many occupations, %\

Indeed, in the case of courseware writton,&g\
LOGO, it is posaible, to use certain principles o

e 20
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. Artificial Intelligence resoarch to simulate
human—1ikKe language behavior oh the computer’a part.
Before we take exception to.the term Arti*ucual
Intelligence, imagine how ludicrous it would be to
maintain that no one should {1y since airp]anes

engage in Artificial Flight! In fact, many important
lessons are being learned in the field of linguistics
from what computers can -—- and can’t,—-— be programmed
to do with language. A later chapter includes a
progr€m which appears to "tearn* from its mistakes,
. and is very effective in a bilingual vocational
setting.
] \
b The following reviews sample available software (hoth

non-instructional and instructional) fin terms of
their relevance for bilingual vocational learnings

/ -y Ve N B . j,\\

?&
Review: The Bank Street Writer ’ L

a

A word processor is a powerful tqol beingéﬂ
More and more by professionals of all -
apecialization would be difficult to imagine o
anyone who wor:s Wi worq§ not having been exposed

to word processing. : : : :

. Bagsically, a word precessor is a machine‘?hat . Vi
composes text without the use of paper.. All the
inevitable errors of typing the unavoidable -~
agjonies of revision are more/z sily corregted on the
word process . Rather than ‘retyping a page with a
single typo, the error can be removed before
printing; t xt can be moved about and insertions made

electronically, rather than ﬂ\: scissors and rubbenﬂ,/
3 cement. Fﬂ - :

E 1

™~ Therefor one major educati al applic{tion 041.‘

) «. microcomputor}° e use of word pyocessing programs

s by'teachors,/pddricu]um designers a d admlnu#trators.
' In this sense, we are no difﬁerent than any other |,

proffession in accepting the efficjencies of this -

/ remankable tool: so much of our work is baspgd on . t

-~ effective and-timely use of thegwritten ~- and the
, re—written —-— word. ’// o )

. as bilingual gducahpns nd voiaiuonal eéucators,
however, word processing ta?ts on further
sjgnificance. Mpre and more occupations, even at the
entry level, require what were prevlous]y considered

-~ N A
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/ .
sophist&cated sKills with the written word. In many
instances, word processing skills themselves are
considered elefferntary requisites in a growing number
of jobs. Familiarity with a “"simple” vet pdwer ful
word processor like the PRIk Street Writer can
faci te the deue1opbent of writing skills and a .
worK % Knowledge of word processing that can be
transferred to the text editing machjines found on

.Tany Jobs today.
A A
Effective writing, is a skill —< or more d —
accurately, an integrated array of related skKills ——
which is learned only with much practice and
constdqgabJo difficulty. Most ot us can recall Jyggw
we learfhed to write and to compose written material.
Intense effort wentyinto produc’ing the only copy, the

~ ’ M 3

‘teacher would accept, a "perfect” 6bpy.<\ . \\ z,
-~ N = ' ', ‘ -‘ \

Y R - 3
. And how would we get back the-resulta-~of our
labor? UVeary/ rafely without Being "damaged” by the
teacher, i¥Yh Iinstructions to re-write another ,
perfect cqpyﬂ which in turn would be subjected to a
similar fate,

a more defmot{vating exp2rience than learning to
compose the wiy most of us have experienced. .
: . . ‘

The [Bark ‘Street Writer promises to change all
'ngﬂearner'may write an assignment, correcting
evi

tha;
and

necessary intermediate stage of anything,we‘wri
is printed for the teacher, who then prqvide?
suggestions.for revision. /
%
-, The BanJ Street Writer can ‘then-be utilized to
IMPROVE the original work. When all revisions and,

corrections have been made, a "perfect” $inal copy --
or a hundred -— can be made on the printer., 1t would
be hard, to imagine a more motivating way to focus the

ractice an incorporate the criticism that is so

and so on. 1t would be_hard to imagine

ing as she or he finds necessary. A "draft" ,
s~ which any of us' who are writers accept-as a ' (f
o

L 4

ecessary t learning to, writes ‘ :>

{ / .
\ : »
, Bilingual educator's, ag well, would do we to-
lodk'closely at the educational be\efits of wor

proceising.\ (e '
i . .

Lanquage learning inJolves the four skKills of
listening, speaking, reading and writing., In order
to master these highly complex linguistic |
competencies, our¢LEP students will have to makKe
thousandsnand~tthzands of enrors, and will neef to

A
- ~— // ’ -~ " :
R . . - - * .
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learn from their "mistakes"” ags much as possible. In
the related areas of spelling, reading and writing,
the word processor §%§ors one productive channel
through which the process of learning from linguistic:
errors can be harnessed for language acquisition
purposes. \ s
. - ' 2 .
The Bank Street Writdr i's the word processor
o " that was used to prepare this manual.

1t comes with three modes: WRITE, EDIT and
TRANSFER. WRITE is the mode yYou use when you enter
r  text from the kKeyboard. EDIT is used to make 311

kinds of changes (1ike ERASE/UNERASE to remove: and
put back text, MOVE/MOVEBACK to change the posi tion
of written material, and FIND/REPLACE which )ooks .for
errors and substitutes corrections). Finally, the
TRANSFER mode takes care of your “files", by getting

“«them, aguing them, renaming them or printing them in
draft oFf final form. ' :

' v

o Because all the instructions to run the program
are on the screen at any timeiy the Bank Street Writer
is said to be "menu-driven®". There are many other
erfor—handling features, with beeps an warning
) messages which ccur whenever any irreversible steps
. are about to be taken, allowing You "one last chance"
. r to change y®ur mind. :
hus, the Bank Street Writer is extremely
easy—~to-use without bheing a toy word processor, and
can be an effective catalydit to writing skills
- development as well as an introduction. to word
processing in general. These attributes only

generally suqggest &the many creatiye applications ,
which can be made with the Bank Séreet Writer in
bilingual vocational education. - pectific suggestions

of uses of this simple word processor follow.

Of course, the development and production of all
: manualsey texts, worKsheets and other written support
o ¥ materials can be areatly facilitated with any word
Y procei!or. . This- is a particularly relevant trait in
’ ‘bilingual vocational work since materials necessarily
utdergo extensive continuing revisions.

¥ Yet the ease with which a learner may use the
Bank Street Writer presents other\potential
applications. For example, one importanmt part of any
vocational skKill is the mastery of sequenced steps to
accomplish a particular occupgtiona] task. To
produce a cyjindrical piece in -a metal-cuttina lathe,

p) o R -
- -~
\
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1

for example, the following sequence must be 4611owed:

O "
. 1. Cut off the stock, allowing for waste.
I "‘) . .
2., Insert the workpiece into the chuck.
3. Face the end of the workpiece. .

Center drill the end of the workpiece.

»

. Reverse the workpiece.
. Face the other end to the final length.

. Place the workpiece between centers.

q
S
é
7. Center drill the other end.
8
. Turn the diameter of the workpiece to the
figure on the blueprint.
10. Give the workpiece to the instructor for
inspection. ‘ .. :
These 3teps comprise an elementany "task analysis" of
a basic occupational skill., Either the Job-specific
ESL or the Vocational Instructor coyld . easily create
a valuable learning experience by removing the )
numbers and mixing up the steps, asking the learner
to use the Bank Street Writer to re—order the steps
and printout the correct sequence, which then could
become part of the stqdent’s notes.

 This example requires no sophisticated

programming siills, yet achieves similar goals as
more expensive programmed courseware, with ‘the
additional-advantage of being more easily integrated
into the existing curriculum, since it is :
teacher—made. S

The BanK Street Writer opens up 2 nNew avenue of
microcomputer applications for bilingual vocational
éducation, one that is particularly relevant since

instructors and the LEP learners.

the critical element of CONTROL rests with the ’1)

— em R e S Mme Wm S ew e M N A MM S WD WED MmN GRD SR et S ame an SN S

This CALL package consists of 8 diskettés
containing a total of 12 lessons and a Teacher’s

/U/”\x2024
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Manual. The materials are available from The Center
for Eddicational Experimentation, Development and
Evaluation of the University of Iq?a.

Language in Contrast is a typical example of
what is available for CALL with a bilingual focus:
grammar lessons which present "“grammar points®
iltlustrated in the learner‘s first language, and
which 1imit the student’s *"interaction” to hitting a
number or a letter Key of a series of possible
multiple choice responses.

The “"Teacher’s Manual® is a slim document ' 3
indeed. The main body of the text is a page and a ’ '
half long, followed by a list of never more than 5
objectives for each of the 12 lessons. According to
the Manual, the lessons "were devdloped for LEP
students. The purpose of the lés?ons is threefold:

¥
1. to increase the students”’
awareness of the linguistic
- similarities and differences between
the home language (Spanish) and the .
target language (English) in order to
facilitate transition;

2. to reinforce the students”
understanding of word meanings,
usage, and grammar of the home
language (Spanish) in order to’
facllitate vocabulary acquisition and
language usage in the target language
CEnglish);

3. to provide students with the
analytical skills/to comprehend
similarities and differences between
English and Spanish grammar."
While these a he stated goals of the programs, the
structure of ‘every lesson i;,JﬁE% serves to reinforce
very different 8kKills, and thore importantly, y
attitudes about the "home" and "target" languages.’

Yo

" Each lessop qgives grammar information in English

for at least 2 or 3 full screen "pages,” then askKing

i the material was understood. If the answer to the
queéstion 'is "no" (posed in English!)>, then the SAME
material is presented in Spanish. \WWhile the )
intention may be to “"force" learners toO try to

comprehend the lesson in English, the hidden messaqe &

e 25
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is to 1ook at the home Ranguage as a to-be—-discarded
~crutch. | \ ' .

The "language learning lesson” therefore
quickly becomes an exercide in how well one can
memor ize the Spanish content and respond to the
English questions, and get on with it. -

And while each lesson~begins with a very flashy Q@
set of the Center’s ini alls swirling at you from the
distance, the fact is Yhat/ the process of going

, through the material is BPRING. “1t was all this
wr iter could do to wor h/is way through it. .

Yet Language trast is practically unique
among tutorial matgria which attempt to teach _
English utilizing¢bilingual approaches! 0f course,
all the examples axe 'n\utered,‘ seemingly without

ﬂf' " any contextual contkent, as many language learning
materials unfortunat P

: therefore, there is
absolutely NO vocationa e to these materials or
any others this writer cgqg

uld discover.

The reality of the paucity and sdaerficia]ity
of the available materials\for bilingual and/or
vocational language learning leads us qui te properly
to the next review, which treats software that
permits the instructor to create durwgeware.

Review: STORYBOARDiand CLOZEMASTER

- O v S G e G S —p WD WmE ey WM S . = - . w VD T S ST I W S

STORYBOARD and CLOZEMASTER are offered as
examples of “generative” CALL software, "templates”
which an instructor may use to produce software -that
is directly Keved into the curriculum. Like other %%
programs available from Wida Sof tware, CLOZEMASTER '
and STORYBUARD are based on an elegantly simple
concept that harnesses the computer’s “workhorse®
capacity to manipulate and Keep track of sequenced
data, in this case, language.

The STORYBOARD pacKage consists of a simple
manual and a single diskette containing ;imenu—drivén
program to write “legsons", create and correct '
student diskettes, and perform other utility
functions. )

An effective vocational lesson can be quickKly
generated by entering a series of steps te perform a

- | - 26
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basic occupational task, much liKe the example -
offered in the review of the Bank Street Writer »
above. When the student inserts a diskette, an o
opportunity is provided to see instructions, and the :
option is offered to read the text for 30 seconds, 35

seconds, or not to see the text at all. "Then the s
text is presented; with every character represented

by an asterisk. Thus, | o '

{

3. Face 'the end of the workpiece. -~

becomes '

-~ 4
rs 2

M. MMM NN MMM M MM RNAMENNNN,
- . ) o
A1l punctuation is ma'intained, thus giving some
minimal clues to meaning. . The learner is given a
¢hance to cuess a word. Many students immediately -~
deuofop an effective strategy of entering common

structure words such as "the”, “a", "of", etc. 1f a

word is correctly gQuessed, it is then inserted at ) N
every point it occurs in a passage. i :

Pl

Thus, structure words alone generate many
contextual clues as more content-oriented words are .
attempted. 1I1f the student gets stuck, there are a
number of options —— "HHH" gives help in the fort of
the first letter of the first unguessed word, "7?*
shows the whole word, "SEE" shbws the whole text till
RETURN is pressed, and "EEE" exits the program.

CLOZEMASTER is a similar template program which
allows the instructor to present text in a ,Cloze test
format, with every n+-th word deleted, which the’
learner then £i11s in and has judged by the computer .,

P

_Once again, this is a.jJob for which a computer .
is enminently gsuited, -since a Cloze exercise is very
mechanical and arithmetical in nature. Yet a great
deal of linguistic skills development may occur in
this type of exercise, and the CLOZEMASTER permits
instructors to determine the vocational content and
accuracy of the material to be practiced. .

Additiorally, students can determine which n—-th . .
word they want deleted, thus permitting learners to. %*
decide the level of complexity of the material, an k-
important element indeed, and one that is missing in
many more expensive courseware. ' '

j//l : . | i ’ ' ) \ . . \
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Similar help messages are provided as in the
. T3TORYBOARD programs, but unlike STORYBOARD,
CLOiﬁMASTER-wi]] offer a score, each time offering
" the Message that on a Cloze exercise, 70% is
considered excellent and 100X is rarely attained.

‘ . I1ndeed, the unabashedly non-competitive focus of
the Wida materials is refreshing, and stresses the
learning — aid intent of their template courseware

development software, a welcome relief from many a
noisy arcade lJook-alike CAl package mascarading as
educational courseware. . . _

Both STORYBOARD and CLOZEMASTER can be used in
tandem to practice similar skills in different wars,
and the ;ompTomontary nature of the resulting
cour seware can lend as wmuch consistency as wvariety to
) teacher - generated materials. :

As simple as these programs may appear, they can
be enormously effective in reinforcing both ' '
linguistic skills and content—-area knowledge, and

> STORYBOARD. and CLOZEMASTER are therefore highly
recommended for easily - generated bilingual
vocational materials. .

] : . | N ///

" Following are two pai:}_from a bilingual rhyming
dictionary created with a database management program
(described on pages 1, d 14 of this manual). The
words presented are from the first thousand most
frequent words in written English.

1
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T HE ™ WORD F AMTITL Y
g & ot -1 Y &6
an men been gone done
- can B, “ten in \ on fun
man then . thin ' *‘upon one
ran When [skin run
than tany ‘finished son
, (plan Tanyone “interest sun
. “animal ' “anything _ ‘interested B won
' animals ‘center ‘interesting . ‘countries
“answer ‘century M“into ‘country
. ‘answered ‘enerQy ‘minutes . “hundred
Tanswers ‘general~  ‘window ‘moncy
‘began ‘many : ‘winter :ruhnnng
. ‘sentence ‘‘begin under  ~ N
‘sentences ‘‘beginning _ ‘wgndcr ™~ .
‘ragain “‘within ' » (/’
*tattention . “
1 v J |
an d wa/uaa (antes de una vocall * :coa:!r i:n::o .
been estado/sido ceatury 9 .,
can poder (verbol/lata . ‘cwn:rm . ::nr:n x - Y
’ hecho . ‘country
:::' divertido , - Senergy - energla
gone ido _ ‘finished terninada/ternino
in en/dentro de o :g:::;:; gzzzrgl
honbre , ,
::: honbres . ‘interest interes
on sobre/en/en uso u o,oracijﬁ ‘iaterested interesado/intereso”
one | uno - . ‘interesting iateresante
ran o corrio’ ‘iato adentro/en
ron - correr ‘many auchos
son hijo " s ‘ningtes ninvtos
sun sol" ‘noney dinero '
ten diez : ‘resning corriendo A _ _
than . que [de comparacion) ‘, :untoacg oracion/sentencia - !
then “entonces/luego \scn(ogcos . ornc!oa;:
thin delgado . wnder debajo o
wheo , Cwando ‘window ventama
wort ganaZvencio’ ‘winter iavierno ‘ ‘
(plan ™ p!u;/plunr “‘v:;:: z::go:::rfolnarav11la
(skin ie
‘aimal :ninal “attestion atencion
‘ainals aninales “'began mpezd/ccaenze’
‘angwer “pespuesta/contestacion “'begin oapozfr{cclanzar .
‘answered contesto?contestado “‘beginning princlp|o/rnpcfnndn/cuacnzan 0
‘aneeers respvestas :‘v?on' sobre
‘any cualquier ‘wi thid dentro '
‘anyone T~?itlggjnr persond
“aaything © cualquier cosa \

Visual Spelling and Pronunciation through Rhyme ,

Bilingual Co-op Press, 1982. )
_ ~— _1§r
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A Vocational Instructor’ or a Job-specific ESL
Instructor might very well despair at the lack of
directly applicable 'compdhor lessons”, throwing up
their hands al together at the unlikKely poss{bility &+
ever finding CALL courseware in their students’
language of the hqome. " '

What is "out there' is clearly for the
mainstream student; even these materials which are
well—-designed utilize a level of English well beyond
the sKills of most LEP students.

One obvious response is to arrange to frogram
your own materials. On the one hand, this Is
probably the only realistic alternative in
courseware development for CALL in Bilingual ] :
Vocational Education since it is very unlikely that a.
profit will ever be realized by commercial .
publishers, thus providing little Incentive for the

sjgnificant investment of time and expensive
rogramming'oxportis§§ . ,

Indeed, it is perhaps not even desijfable to -
dopond‘on publishing houses to supply the courseware
needs of Bilingual Vocational Education, which relies
s0o heavily on the productive collaboration of all
members of the education or training program staff,
particularly the Vocational and Job-specific ESL
instructgrs. Any CALL maternials should flow directly
out of -—- and be subject to constant revision based
on -— the on-going dialogue be tween those who know
the l;;guago of the occupation and those who
facilitate learning it.

7

"However, the obstacles which present themselves

are overwhelming. In fact, it is not easy to program ;;
really significant cpurseware; it will be the rare.
Yocational Instructor or Job-specific ESL teacher who @

can also produce CALL lessqns in the quantity and of
the quality necessary to warrant the tremendous
investmentaof time required. What 'will often happen.
is that a third.person is in{roduced into ah alreadyr
co licated dial?;ﬁo: the educational programmer must
somghowiImediate he often vaguely articulated peeds
of the occupational skills and bocational 1angWaae
instructors. ')/ , .
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_ The courseware development process under these
circumstances is remarkably long. The need for
'explicitly stated obJjectives in instructional
materials is nowhere felt more strongly than in QQLL
courseware. Yet the Job-specifjc ESL Instructor”!
lack of familiarity with the vocabulary and - ,
structures of the occupation and the Vocational
Instructor’s need to develop new strategies to.
encourage occupational language acquisition combine
to create an extremely “volatile" hard-to-pin—-down
situation. ‘

Yet iIf there are ever to exist materials which
are relevant to the needs of LEP learners in ,
Bilingual Vocational programs, we as educators must
begin to confront the challenges of CALL programming.
In my estimation, there are three alternative
courses of action which present themselves:

1. Learning a‘gonoral purpose pFodramming language
such as BASIC C. .

2. Learning a special purpose educational ;Logramming
laffiguage such as EnBASIC or PILOT ’ )

. ) ‘ W) o
3. Learning LOGO, a general purpose prpgramming 7
language tuned for educational application.

N

Programming kn BASIC

A o ¥
: BASIC was originally developed to teach

‘alementtry programming concepts tb engineers at
artmouth. 1t has often been described as easy to o
earn, with a 1imited number -of commands, and very

hard to do anythin:/;*‘signF*icanco with.

While it is rdrely used,n business, BASIC is
definitely the "coin of the realm" in computer :
magazines, where many of the programs that are listed X
are offered in BASIC. i1t is the language which is .

offered as "built—in" on many computefg, and quite a
bit of educational courselvare is written in BASIC ~ L
since programs in this widely used language are more
“portable,"” or useahle Oon 2 variety of machines with -

minor adaptations,.

BASIC is definitely a good language to.Know, but
it is often erroneously regarded as easy—-to—learn.

In fact, learning BASIC or any programming "

1
»
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language |is\much like learning a spoken language as a
second tonguet minimal fluency requires at least 100
hours of insdtuction and many more hours of guided
practice. Even then, significant programming results
require twice this conmitment. It i's important tp
beware of the tendency of those who act: as though the
acronym meant "Be A Self-appointed Instant
Computer-expert.” The name BASIC belies ‘the
copploxity of the language.
The nature of this-complexity lies -in .the very
versatility of BASIC: it is designed to do anything,
that is, it is an all—-purpose programming language,
equally suitable for balancing the company’s books
and writing a computerized lesson. Street corner ,
philosophy will tell you that anyone or anything that .
gets spread so thin loses something in the process..

From the point of view of CAl, BASIC is clumsy;
simple processes 1like storing questions and their
answers with hints or scorekeeping require quite a
bit of Juggling in(BASIC’s arrays, and heaven help
the one who mixes numbered with - lettered variables or
can’t unlearn high school algebra so that BASIC’s use ~
of " A=A + 1 " makes sense. L . -

..".Y
o5

These shorttomings are magnified in any
application that has to do«with_language‘IQAPnlngt
Since BASIC views words asg, "strings”" of coded
characters, and cannot ro?ggnizo even the most basiW
Kierarchy of a space separating words into sentence
parts, the procoising of natural languwage brings
immense complexities. - Yol

The problems are particularly evident in what is
termed "answer—processing”. Language |is such a
free~form medium that there is typically tremendous .
variation in correct student responses, and it is

often undesirable to punish answers which are on\y;*’” ”\x
s1ightly wrong, since much may be learned from the S :
. error. BASIC is merciless; if a single jot or tiddle e

is off; then the student is totally wrong.c

- A11 these factors combineé into a trypical /BASIC :
language lesson: even though. a languag#s teacher would o
like full utterances, the shorter response, often the ' N
simple multiple-choice letter, is isolated, as is the .
highly focussed grammatical point, since BASIC .
requires very strict parame}ers to functi properly. 2

.
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Educational Programming Languages

m“m-“-mm-m- 4

Computer Janguages arise out of specific
applications. COBOL responds to business needs,
FORTRAN to scientific programming task. In fact,
BASIC’s original impetus was the need for a language
to teach elementary programming concepts. R
Educational applications are a major computer market,
anhd specialized programming languages have arisen
which respond to educational needs. The major
example of this type of computer lahguage Is PILOT,
which is a totally distinct programming language that
includes specialized commands, which facilitate the
design of lessons by teachers.

While any teacher must be relieved to realize
that whole computer languages have Qfen designed with
our needs in mind, e#ducational programming languages
have major drawbacks. These are similar to the
disadvantages for computerized instructional systems;
most. educational languages for the computer '‘produce
information-based lessons described by most observers
as  "programmed instruction," or electronic
page—-turning. }

The potential of the computer to produce more
"generative,” open—ended and user(de+ined learning
experiences is rarely tapped.

Moreover, learning a computer language implies
exactly that —— investing a significant amount of
time, at least 100 hours, to achieve minimum
competency, and educational programming languages are
certainly no exception. Many educators, even the -
most devoted, hesitate to invest that amount of time
in leanning an entire language which can only be used
to write lessons. ' :

A very jnteresting response to these drawbacks
is the EnBASIC Authoring System. This system is an
add-on 'to BASIC, 'so thiat this most common of popular
programming ' languages can be built on, rather than
scrapped altogether. when it’s time to write lessons.
EnBASIC is definitely designed with the teacher in
mind, and the language teacher in particular.

EnBASIC has its oww{character set»QQitor, which
means yqu can make foreign language letter sets

" yourself. Other display features are double sized
P -

-

30 ?34. - | ¢



CALL in Bilingual Vocational Education
» | ) * - \

letters, suacr— and sub-scripts, and all Kinds of

rewrite, erase, inverse and exclusive—or modes, which

in English means thoro’s¢$ lot of potential for

animation. Graphics and text can be mixed together.
- ' : VAN

" But the real promise of EnBASIC lies in its,

ability» to respond to natural language from the ]

student. As a rule, if a single character is "off"
in BASIC, tive answer is considered completelx wrong. ,
EnBASIC is much more flexible. The teacher can:

that capitalization is unimport t, that only certain
words should be jJudged as answels and the rest
ignored, even that students’ spelling be "markKed-up".

specify that a student’s answer{pay contain synonyms,
n

A1l these featires add up to advanced -
“answer—processing” capabilities that'increase the
amount of feedback which the student may receive in a
computerized language lesson. The advantages of thisﬁ
approach would be completely lost if the student had
no way to correct errors; EnBASIC very nicely
provides a miniature line-—editor Jhigh permits simple
corrections after feedback and hints have been
offered, and the answer can then be rejudged.

Bilingyal Language Learning ' ' i }
in a KzGO—mediatJd Computer Environment '

s

Most computer programming languages, while
attempting to bc(ﬁéc the gQgap between the machine’s
code -— Mething but endless lines of zeros and oneg
—— and the natural language of humang@§, seem less )
human and more mechanical, as though *they were
designed to accormodate the machine and only
incidentally its user. AsS concerhs students, it
seems ‘the "language needs” of the computer have
received much more attention than the language neecs
of learners. '

: %

JBY way of contrast, let’s examine a Key' passage

from Papert’s landmark book MINDSTORMS, which details

_the evolution since the late 40s of the LOGO

programming language. During a pilot implementation

of LOGO in the Brookline Public School System, 2a ’

group of seventh graders developed programs to write ‘
what they called "ccomputer poetry." They "tauaght® -
th% computer to generate sentences by randomly -
selecting from lists of words grouped according to

syntactic function, i.e. nouns, verbs, adverbs,

\ .
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adjectives, etc.

One of the students, a 13-year-old named
Jenny, had deeply touched the program staff
by asking on the first day of her computer
work, ‘Why were we chosen for this? We“re
not the brains.’...One day Jenny came in very
excited. She had made a discovery. U’ Now I
understand why, we have nouns and verbs,” she
said...[Ags) she tried to get the computer to
Qenerate oetry, something remankable (had]
. happened. She found herself classifying
words into categories, not because she had
been told she had to but because she needed
to.  1n order to ‘teach’ her computer to make
strings of words that would look like
English, she had to teach it to choose words
of an appraopriate class. What she learned
about grammar from this experiencé with a
machine was anything but mechanical or
routine. ~ She understood the general idea
that words (like things) can be placed in
g different groups or sats, and that doing so-
could work for her. She not only
! “yunderstood’ grammar, she changed her
relationship to it. It was ‘hers,’ and
N during her Year with the computer, incidents
liKe this helped Jenny change her image of
herself. Her performance changed too; her
previousliy low to average grades became
““straight A“s’ for her remaining years in
school. She learned she could be a ‘brain’
after all, * ‘

It’s ggporﬁint to understand the learning dynamic of
a

this rticular project. A group of students wanted
to get the computer to write poetry using their own
words. They found that the only way to accompiish
this task was to categorize words by their function
in sentences, and 1ogked to theip teachers as a
resource for this activity. ”

=

The teache*s and students ALL Knew LOGODO, and
mediated their communication about human language
through the LOGO language. The result was a much
more active %and profound learning experi#nce than
turning: the page of an electronic workbook.

A few words are in order concerning the origins
and characteristics of LOGO. Its theoretical
foundation is in the work of Piaget, whose view of

2 .
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the learner a
of assimilatio

an active agent in a dynamic process
and accomodation between what is
already knownland what is being learned is reflected

/in the Key concept of de-bugging. For Piaget,
and in LOGO, “mistake” leads to the question “Why
that particular\wrong answer?" or *What is the logic/)
behind the thinkK\ng that ledsto this error?"

) As a languagk\for programming, LOGO has

virtually no thres 1d and certainly no ceiling —— it
has been used to prhduce non-—-trivial programs by '
4-year~olds through/graduate level physics students, -
by "average®” students like Jenny, by learners fr om

such disparate groupings as the autistic, the gifted,
the loarJing disabled, the handicapped, the
developmentally disabled, indeed every class of

special needs student and exceptional learner.

[

The typical path into the LOGO programming
environment s« thr'ough turtle graphics, by which
sophisticated programming techniques are introduced
through uter "sketchpad®" microworld. For
primary school children, there is the additional aid
of the turtle robot, which anthropomorphizes
pragramming by running around the floor drawing
pictures like the ones the students have programmed
on the monitor. i

LOGO and the turtle have found their way into
thousands of schools since 1969, and this fact itself
has created both enormous potential and significant
obstacles for the successful use of LOGO in bilingual
vocational education and language learning.

The real aduantgg} of LOGO use is tRat it is
widely available on a number of computers’ and a lot
of teachers and kids have used it. Many are familiar
with LOGO and are erfthusiastic about its potential.
A major disadvantage s that few are aware of its
capabilities beyond working with very Young children
or teaching elementary programming —— sometimes
called computer literacy —-— through turtle
programming. LOGO. thus has assumed an aura of
“childishness," and is frequently pooh—-poohed when
talk of serious educational programming begins.

3

However, tho-re#\ potential of LOGO for language
acquisition lies in certain unique properties of its
design. In computer Jjargon, LOGO is procedural and
extensible (meaning that it uses certain primitive
command hich You can then combine into new

~ | - 37 ) >
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language, and can as English-=1like or Haitian-
Creole like as You wish); LOGO utilizes list
processing (read, that words and sentences can be
treated as whole entities rfather than as chains of
numer ical characters); and LOGO relies On recursion
as Its principal programming -strategy (which means

that procedures c¢can actually qpnt:L;lﬂhomselues, as

procedures which b;;omo an integral part of the LOGO

though the computer gave you 3 wishe and you used
the third to get 3 more, and so o an extremely
powerful property for manipulating language ’

* .

_structures).

4

LOGO occupies a unique position among
educational software. It .is not a lesson, or an
authoring system, or a word-processor, or a standard
programming language, .although it can be used to give
lessons, author programs or process text, and is a '
powerful Qeneral—purpose programming language. 1t
may best be described as a computer learning
environment tuned for interesting educational
applications. '

LOGO’s promigse for biling education and
vocational language learning 1i in the level of
integration it brings to the total learning context.
With even rudimentary programming training in LOGO,
teachers can translate their insights into vocational
language to students. As Papert notes, '

—
In many schools today, the phrase
‘computer—~aided instruction’ means making the
computer teach the child. One might say the
computer is being used to program *the child.
In my vision, the child programs the
computer. : ;

Uhat Papert says of children is also true of the
bilingual vocatianal instructor. AY1l too often, CAI
means watching students go off to the “computer
room," leaving the instructor to wrestle with the
logistice of incorporating into a group-oriented
curriculum sequence whatever learning may have taXen
place thege. '

An alternate 3cenarico is to place »our
curriculum into the hands of the computer "expert".
In both schemes, learners and instructors are passive
observers, not active participants.

LOGO offers other more interestin
| ~“:\. ! [ Q

34 - o

8



CaLL in Bifingual Vocational Education
» 1

poasibilities and many more cha]]engesJ By combining
graphics and pre ramming and word-procesgssing and
‘{Ast—processing’ nto a single package, and even more

portantly, by providing access to all this )
“computer power" for teacher, learner and educational
programmer alike, LOGO permits a more balanced
development of computer—based skills for all involved
in the learning environment .

For bilingual education and vocational training,
this Is particularly critical, since so much of the
responsibility for curriculum development,
computerized or otherwise, must rest within a
school’s or program’s control.

A Comparison of LOGO and BASIC

ammmmuamu ;

The two programs which follow are offered to
allow the reader to compare similarities and
differences of LOGO and BASIC. The LOGO program
accomplishes the same task as the BASIC program,

using slightly different strat Qios. However, both
.o programs are "Flashcard" lessofs and get the same job
d?ne: drilling for vocabulary velopment.

It must be stressed that these programs are
extremely elementary, and are not presented as
examples of excellent CALL programming. However ,
each includes Key features of most CALL lessons in
rudimentary form: instructions, presentation of a
question with judging of the learner’s response,
positive and negative feedback, and scorekeeping.
And beoth programs may be used to generate an
unlimi ted number of new flashcard lessons by changing
a couple of lines. Indeed, true/false or multiple
choice formats can be easily created from these sSame
proQrams.

Vs The LOGO grograM™is written in MIT LOGO, while
. the BASIC program is in Applespft BASIC. Minor
— , changes will be required in other dialects of LOGO or

* BASIC. ' _ 4

D
1 g *
(

~




10 READ N | -
.20 DIM ASCN,2) .

30 FOR K =,1 TO N | |

40 READ As(K,1) ,A8(K,2) '

S0 NEXT K

&0 LET R = 0

70 LET T = 0

80 LET CrR = 0

100 HOME - .
110 PRINT “LET’S PRACTICE SOME W :
ORDS. " o .

120 PRINT ' . )

130 PRINT “Translate, then press ' '
(Returnl.” o

140 PRINT -

200 IF R = N THEN 500 §

210 R = R + 1

220 PRINT 1 PRINT " owmmmmmmms s mm o s

I W S A T R TR N T NS A IR XY IR SRS a s ¢ ¢ PR‘I]\]T

230 PRINT AS(R,1) '
240 PRINT - " '
2%0 INPUT "->"3;SAs '
240. IF SA3 = AS(R,2) THEN GOTO

300 - '
270 GOTO 400 ’ ' !
2680 PRINT -
290 GOTO 200
300 PRINT

310 PRINT “GO0OD' KEEP 1T UP!"® 4
320 LET CR = CR + 1 ,
330 LET T = T + 1
340 GOTO 200
400 PRINT. °
410 PRINT "BETTER STUDY THAT ONE
SOME MORES! * |
420 GOTO 200 :
=00 PRINT - .
510 PRINT " 90 T S N TS SR S N M T N 2 e e wes v
mm o]
s20 PRINT .
$30 PRINT "YOU GOT *;fR;" RIGHT"
s40 PRINT | ‘ q |
ss0 PRINT "OUT OF *;jNj“.* | .
€40 END : | . .
1000 DATA & . - | x
1010 DATA “NUNCAY, "MNMEVER", "SI | S
EMPRE", “ALWAYS", "DE VEZ EN | |
CUANDO", “CNCE IN A WHILE",
"AMOCHE" , "LAST NIGHT" -
3& °




/ )

TO FLASH. . , . . \
CLEARTEXT - - : y T
MAK -"RIGHT*& ~ 7\
MAK TOTAL O . ,

PRINT [Translato, then press AReturn> .l
. WAlIT 3 . .
@A (NUMCA1 [NEVER) : T
QA [STEMPRE] [ALWAYS]
\ QA [DE VEZ EM CUANDOI [OMCE IN A WHILEl ?
QA [ANOCHE) (LAST NIGHT] e
SCORE - R . <. )
FLASH . [ ]
EMND ' ‘ d

TO QA :GQUESTION :1ANSWER S - ' .
. PRETTYLINE ' : . | '
N
PRINT1 ¢ SENTENCE :1QUESTION [<>1 O
TEST REQUEST = 1ANSWER

IFTRUE POSITIVE STOP ‘ ' | ' . \

/1 FFALSE NEGATIUE STOP ‘ _ '

END _ § ’

. (\ : &

TO POSITIVE | . | , g

AN . ‘ — : . :
PRIMT [GOOD'! KEEP 1T UP!] ; " .
\ - . Pl . -
MAKE “RIGHT :RIGHT + 1 ¥ o _

MAKE “TOTAL :TOTAL g 1 ‘ . ’ .
We1T- 3 . - :
S™ND : | S . /

-

TAa NEGATIVE
N . : .

SRINT [BETTER STUDY THAT ONE~ SOME MORE!J.

N . "% . .

MAKE "TOTAL :TOTAL + 1 . _ . :

WAIT 3 | oy _
END ) . L o . \

? ’ ) - ‘

TO .SCORE

N, . . . X . -

* PRINT ¢ SENTENCE ([YOU GOT) :RIGHT > - L o \
PRINT ¢ SENTENCE (OUT CF1 :TOTAL €.] O :

N ‘ : ' ' ; AR )
PRETTYLIME ' - .
WaPre s . . \ ) _

END
TO PRETTYLINE ' . : B - v,
¢ PRINT t zzﬂas::zmamgaznazm=l=====m=z====:==:==n—nz=l ]

END

/4

e ‘ : . ' . T
T® WAIT :SECCNOS ‘ L _ }
o REPEAT 1SECONDS # 1000y 39 41 | o
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CHAPTER FOUR -~ /
A Teamwork Apprdach to Developing Programs

---——————————————.—_--———-——.—————_n—_-——‘—

S

»//> Let us imagine for a moment the ﬁrocess o+
dﬂpoloping CALL coursowaro for a bulingual uocath?a1
program. g

-~

There are throo critical particfipants in this

process: ~the Vocational Ins tor,. the Job=- ypeci4ic
ESL Jnstruct?r, and the CALL Programmer. ) _
? - .

: The Vocational Instructor mJst oxerc?se/f

effort in bilingual ational education. The,
particutar chaflenge po¥ed by btlingual vocational
training is the requirement to specify IN WORD what,
has betome second nature to the vocational
practitioner. The Job-specific ES ldstructor\needs
to Know, exactly the safety rrﬂuirements of an

‘Donsidorable-loadorsQéz}ln any curricylum development’

~océupation; what steps are required to complete a
_uotqtlonal task; the typical occupational vocabulary

and structures used to communicate on. the Job, &nd
much more. Ahd the source of thls i oqmation/wi1j
be the Vogatnonal lnstructor. \\,‘{ " »( .
6, ‘Similarly, the Job-specific ESL lnséfuctor must
no;ypnly determin® what the vocational \anguage 13

-

J

will be taught and how to teach it, but often
must aid the.Uocational Instructor in technlques to
re|n+orco language learning at the samd time as Jjob
skills are aQquirod.

.Tho CALL Programmer mediates .the cyrriculum

"development prpcess in any bilungu:;;training program
t

where micros are used to advance ruction. Often,
this may_.result in a recommendation that computers

ggopriato to teach or practl e a particulan
concept. However, i¥ %he.or he determunés that
courseware development is realistjt, tHen the
cC.A.L.L. Programmeﬁ‘will play the Key role in
translating the teachin'g objectives of the Uocatuonal
and Job-specific ESL Instructors into realuty.

-

- -

. What follows is a sumulation of .the procest of
developing courseware for a Machinist B|1ingua1
Tralnang Program,

- e . c . - 39 “ 42 k M
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Meeting One : ‘

The .Vocational Instructor sp®aks of the primary
communication needs of a machinist: the ability to
understand and communicate measurements taken with
precision instruments such as the micrometer and the
scale. This sKill {nvolves a number of subf~skills: ///
namely, a working knowledge Of fractional and decimal
measuring systems, the ability to comprehend and Cen
communicate these measurements, and the skill of
measuring Jtsof{. .

ha

While t measuring sKill must be taught in a

.hands—-on approach, the Vocational Instructor poings

out, there is plenty of potontial +or—language .
practice in learning the fractional and decimal. o
systems, particularly understanding and spoaking the.
numbers common to each system. Indeed, one of the
major deficiencies of most novice machinists is their
inability to convert between fractional and dec imal
iystems. Any competent machinist will Know that
three—¢ighths js three hundrgd seventy five
thousandths, as well as th dec imal oquuua]onts for a
hoat of other fractions. o
’ - ]
The Job—spocific ESL Instructor takes the

initiative by asking the Vocational Instructor

exactly what the most common #quivalencies are, and
.under what conditions they are used on the job. The
reply is that a machinist uses a scale to measure
halves, quarters, eighths and sixteenths, but hasg to
«convert these into thirty-seconds or sixty-fourths

such as appear on the scale. However, the machine is
calibrated in decimal dimensions, specifically,
thousandths ‘of an inchy 80 that every cut on the
machino fmust be converted into ‘thousandsths. ]

> The CALL Programmer |ntoruones to ask what a]l
these systoms have in common, and is told that they

all are gQiven'in terms of an inch. When pressed for
more commonalities, the Vocational In?tructor

stresses that each sydstem is based on halving the

inth progressjvely, Halves break the inch into two e
parts, quarters into four parts, eighths "into eight, ' '
etc., until thousandths break the inch into one
thousand parts.  Thus, 1/2 = 2/4 = 4/8 = ‘8/146 = 16/32

= 32/44 = .500 .
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This Is clearly a 1ot to digest, and the meeting
moves on to other points with the agreement to pick :
this discussion up when all have had a chance to qgive
it some thought.

Meeting TwJ,

The discussion resumes with all participants
assessing what each might best accomplish in the
teaching of fractional and decimal equivalencies.
The Vocational Instructor is sure that the hands-—on
practice of measuring and calling out dimensions can
be best achieved in the shop. The Job—-specific ESL
Instructor feels that a good lesson on the grammar
structure "There iIs / there are" can be built around
the question "How many halves are there in one
inch?", “How many quarters...?", "How many R
thousandths...?", etc.

The CALL Programmer feels that a program that
would actually teach all that is involved in this
complex set of sKills and sub-skills would take very"
long to develop, even longer to refine, and would
probably not compete with an instructor for
effectiveness. A game or a problem—-solving program
that would address one Key sub—skill that required a
q&oat deal of practice would be much better—suited to
tHe teamwork approach of achieving this learning
goal. Thus, the task of giving the learners practice
with the concept of halving seemnps best eft\ to the .
endless patience of the computer.

An easily developed problem—solving strategr
game that would provide considerable practice in
halving is a Quessing game.. The CALL Progrimmor -
proposes a Quessing game.which would 1> ask the
student to select a number like 8, 14, 32,|64 or
1,000 which forms the basis for a fractional or
decimal system; 2) choose a secret number be tween
zero and that number; 3) tell the student that he or
she had a 1imited number of tries to guess the secret
number. For example, if the learner selected 1,000,
the ‘computer would Qandomly select a number, say,
327. This number cap always be quessed in nine tries
i¥ the correct strategy is used, ,namely, halving tha
original range. .

A guess of 500 would yield a response “"Toeo high,
try a smajler number.” @A second guess of 250 gets
"Too low, #ry a bigger number.* The third try of 375
regqults in "Too high, try a smaller number", etc. As

N
RS
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<.

n
4 ) / %
the student Quesses, he or she is also using the most
common numbers associated with the decimal/fractional
system, namely &2, 123%, 187, 2%0, 312, 375, 437, 300,
582, &2%, 487, 730, 812, 873 and 937. -

. h ~
Similarly, if 464 was chosen, trying to guess the
number in less than six tries would encourage a
strategy that is based on hatving and would require
the use of the numbers t¥ypikally used in the &4ths
dcale.

-

4

.Further meetings y

This process continues of ocutlining learning
goals and determining how each instructional element
of the bilingual trajning program can best contribute
to the overall objecVive of encouraging skills and
Job-specific language development, and m=2, result in

interesting educ:tional spin—offs.

\
What follows are examples of programs which may
serve as suggoestive models for CALL programming in
_ bilingual vocational programs. They are written in |
o LOGO, which is easier to follow than most high-level
languages, and are available in diskette format on a
loan basis from the Connecticut State Department o
Education.

1) A Quessing game program spdh as described above.

2) A "word-processor"” that uses one—-Key commands, in
; English and in Spanish.

3) A program modeled on the famous "Animal" program,
which appears to be learning from its mistakes. This
program is very interesting, in that it can be used
to "extract” from the Vocational Instructor a small
microcosm of information which can then be saved and
used with learners. 1 call it "Shop" and it can be
created by typing in ‘
) ko

MAKE “KNOWLEDGE "M‘CROHETER R 1
- . =
or whatever other téol or instryment is associated
with the octupation. A vocatidnal instructor playving
this game for half an hour will create hours worth of
- learning material in the form of a guessing qQame that

can be used by the Job-speci¥fic .ESL instructor.




Program: Uoncational Math Gues3ing Game

TO QUESS ! ‘ .
MAKE "ORDINALS (FIRST SECOND THIRD FOURTH FIFTH SIXTH SEVENTH EIGHT
H NINTH LAST] ’
INTRO
CHOOSENUMBER GETUP . .
GETGUESS Lo .
GUESS ’
eND ‘ P .
TO INTRO o ®
CLEARTEXT
PR.{In every vocation, measurement is ver»l \
PR [important. We measure distances inl] N\
PR [the machine shop, and we use fractions] \
PR [to talk about these distances.]
HITRETURN 1
CLEARTEXT ! .
PR [But the machine doesn’t understandl \ ¢
PR [(fractions. It can only understandl \ P _ .
PR [decimals, and only in THOUSANDTHS!]1 \
PR [So when we work with machines,]l \
PR [we constantly "translate” froml'\
PR [fractions to thousandths and back!J \
HITRETURN ,
CLEARTEXT :
PR [Here is a Qgame to practice the most]l N\
PR [common numbers used in the decimall N\
PR [and +fraction systems...] )
HITRETURM
END
TO GETUP
CLEARTEXT
PR (Type a letter to indicate which kindl \
PR [of numbers you want to practice...] N\ N\ _
PR €A > Decimals C(thousandths)>] \ ' b

PR (B Fractions (sixty—-fourths)l \
R [C Fractions (thirty—-seconds)>] \

>
>
PR (D > Fractions (sixteenths)] \
PR CE > Fractions Celighths>] N\ N\

PRINT1 [Your choice? =->1]
KE "UP FIRST- REQUEST

ST MSMBER? :UP [A B C D E1l

NFEALSE ~ FRINT [Please tvpe a lettef!] WAIT 3 CHOOSENUMEER
1¥TrRUE oU%PUT :uUP .

. END ;

:

H
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TO WHOOSENUMBER 1UP } .
"A&4 MAKE "SEED %99 MAKE “SHOTS 10 ‘ '

‘I tUP =

;IF tUP = *“B MAKE “SEED 43 MAKE "SHOTS &

' IF (UP = *"C MAKE "“SEED 31 MAKE "SHOTS S
IF 1UP = “D MAKE "SEED 15 MAKE "SHQTS 4
IF 2UP = "E MAKE “SEED 7 MAKE "SHOTS 3

, MAKE "NUMBER 1 + RANDOM 1SEED
" CLEARTEXT .
PRINT [1’m thinking of a number betweenl \
PRINT ( SENTENCE [1 and] :SEED + 1 [.]1 > X\
PRINT ¢ SENTENCE (You havel :SHOTS [tries to guess it!l > N\
PRINT ‘LREADY?1 \ -
WAIT 3 "
PRINT [(Here gdes. . .J]
WAIT 3 :
END ¢ ‘ o -

TO GETGUESS | . \\ . o
N I

TEST :1SHOTS = 1 ' £ mo

IFTRUE PRINT1 LAST :0RDINALS PRINT1 “>

IFFALSE PRINT1 FIRST 10RDINALS PRINT1 *>~

MAKE “ORDINALS BUTFIRST :10RDINALS

KE *“GUESS READNUMBER : T

CHECKGUESS L

END
TO CHECKBUESS o

IF 1GUESS = :NUMBER PRINT [GOT IT!] WAIT 3 GUESS STOP
MAKE *SHOTS :SHOTS - 1

_ TEST 1SHOTS = O . —
IFTRUE PRINT ¢ SENTENCE [The answer was] :NUMBER [.] ) WAIT 3 GUESS
STOP .

1F :GUESS > INUMBER PRINT [(Try a smaller number;] GETGUESS STOP
IF :1GUESS < :NMUMBER PRINT (Try a larger number.] GETGUESS STOP -
END , .

TO READNUMBER

MAKE "NUMI1 REGUEST

TEST :NUM1 = (1 °

IFTRUE PR [Plcaso type a number.] OUTPUT READNUMBER

TEST NOT MUMBER? FIRST :1NUM1 -

IFTRUE PR [Please .type a number.] OUTPUT REACNUMEER
IFFALSE OUTPUT FIRST i1NUMI1 ?
END g~ . .

TO WAIT 1SECONDS S _ . .
REPEAT :SECONDS % 1000 (3 . .
END , | " ~ . .

TO N\ )
PR "(1 :
END

TO HITRETURNM
CURSOR 4 23
PRINT1 [Press <Return> to c0ntinuo.J47
“RJDKE "WAITING REQUEST 44
\

[/ Furtet oo i )



TO WRITER

NODRAW : :
PRINT [INSTRUCTIONS [for HELP just type “?*1]

PR
PR
PR
PR
- PR
PR
PR

(> To P

> To ADD to something You wrote,

> To R

[ ==

COMMANDS

END

TO COMMANDS
MAKE "COM

IF
IF
IF
1F
IF
1F

: COM
: COM
: COM
: COM
1 COM
s COM

COMMANDS

END

TO WRITEIT
\% READTEXT

‘EDIT 3
". oy s — af o
’ E?D .
TO SAVEIT
 CLEARTEXT,,
* PRINT (GIVE YO
CR
* £R
PRINTL ">

¥ MAKE "FILE
TEST :FILE
IFTRUE SAV
MAKE "FILE

. SAVETEXT
.WRITER

“q§o

sFILE
7

-

——

Program: One-K¥» English Word Processor: WRITER

r.-
ITE, typé W1l CR
VE: what you Jjust wrote, tv»

|8

RINT, type P CR

EAD your work,

READKEY

“W WRITEIT STOP
"S5 SAVEIT STOP
*"P PRINTIT STOP
"R READIT STOP
“&4 ADDIT STOP
“? WRITER STOP

NK

must typo WRITER now!

&~ ’

/

A
o

"
REQUES]T .

=.[] o

IT STOP ~ -+ :

¢ FIRST :FILEs

type R] CR

——————— m-mm J CR

bJ/S] CR

Al CR

!
U% WORK A NAME ]

4

?

RINT [TYPE ONE NORD ONLY , THEN [Return] . ]

L3

—.———————-——-.———-———————-—————.—.—--—-——-'-———



TO PRINTIT

TO ADDIT

R

CLEARTEXT
.PRINT [GIVE THE NAME OF YOUR WORK.)

‘CR .
PRINT [TYPE ONE, WORD, THEN [(Returnl .)
CR PRINTH “>

MAKE "“FILE REQUEST

TEST 1FILE = ()

IFTRUE PRINTIT STOP

"\MAKE "FILE ¢ FIRST :FILE%)

PRINTFILE 1FILE
WRITER
END

.

CLEARTEXT

PRINT [wHAT DO YOU WANT TO MA%F CHANGES ON 7]

CR

PRINT (TYPE ONE WORD ONLY, THEN [(Return]

CR

PRINT1 ">

MAKE “"FILE REQUEST
TEST :FILE = []

IFTRUE ADDIT STOP .
MAKE "FILE ¢ FIRST s$FILE )
CR

READTEXT :FILE
‘EDIT ; be sure to type WRITER now /!

TO READIT,
CLEARTEXT;
kﬂT [WHAT DO YQU NANT TO READ ?]

PRINT [TYPE CNE WORD ONLY, THEN [Return]

CR PRINT1 ">
- MAKE “FILE.REQUEST

TEST :FILE = (]

IFTRUE READIT STOP
- MAKE "FLLE ,¢.FIRST :FILE >
SHOWF 1 ARILE ) :
HITRETURN ‘ .
IWRITER o Co .
END ‘

«J
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TO READTEXT :FILE
.DEPOS1T :NOINTP
.DEPOSIT 1SAUMOD

‘READ 1FILE
.DEPOSIT 1SAUMOD
.DEPOSIT :NOINTP

END

TO SHOWTEXT
PRINT .MEM 8192 ¢
p)

END

TO SHOWFILE
READTEXT
SHOWTEXT

END ‘

tFILE
sFI&E

TO PRINTTEXT
OUTDEV :PRINTER
SHOWTEXT
OUTDEV O

END

'TO PRINTFILE
OUTDEV :PRINTER
— SHOWFILE :FILE
QuUTDEV O
EMND

TO SAVETEXT
.DEPOSIT
.DEPOSIT :SAUMOD
SAVE :FILE
.DEPOSIT :SAUMOD
.DEPOSIT :iNOINTP

END

tNOINTP

TO PRINT.MEM
IF :FROM =
PRINT1 CHAR
PRINT .MEM

END

‘TO HITRETURN
CURSOR 0 23
PRINT1

' MAKE

END

TO CR
PR [1]
END

sFILE

tFILE

tFROM
:END, STOP

EXAMINE
tFROM + 1

¥

2%% 3 DON'T ALLOW CTRL-G

1

0
0

\

.EXAMINE :ENDBUF > + 234 # ( .EXAMINE

J

t END

1FROM
t END

(PRESS [RETURN] TO CONTINUE...]-
"WAITING REQUEST :

:ENDBUF + 1



Program: One-Key Spanish Word Processor: AUTOR

G

TO AUTOR
- NODORAW
PRINT LINSTRUCCIONES] |
PR € W“Mmmmn ]
PR [Si quieres ...] CR
PR [> ESCRIBIR, toca.El CR

PR [> ARCHIVAR 1o qué has escrito, toca Al CR

PR [> IMPRIMIR, toca 11 CR

PR [> CAMBIAR algo que has escrito ‘toca CJ CR "
PR [> LEER tu trabajo,»toca L1 CR

PR (> ayuda, toca "?"1

 COMMANDS
END

TO COMMANDS -
MAKE "coM READKEY

1F :COM = *"E WRITEIT STOP
IF :COM = *A SAVEIT STOP
1F :COM = "1 PRINTIT STOP
1F :COM = *“L READIT STOP
1F :CCM = "C ADDIT STOP y
IF :COM = "? AUTOR STOP ot
COMMANDS

=ND

TO WRITEIT : : : S
READTEXT "BLANCO

EDIT ; tienes que escribir AUTOR ahora | m e m e ———

TO SAVEIT " ’

CLEARTEXT -
PRINT [Que nombre quieres poner a tu trabaJo?]
PRINT (1

PRINT [Eccribe una patabra, ¥ luego [Raturn. J1 - .

PRIMT L1 %
RRINT1 *>

MAKE "FILE REQUEST’

TEST sFILE = ()]

IFTRUE SAVEIT STOP

MAKE "FILE ¢ FIRST :FILE )

SAVETEXT :FILE - :

S'ITOR | J

w’ 51
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-
TO PRINTIT N
CLEARTEXT N &
PRINT (Cual de tus trabajos quieres imprimir?]
PRINT (1]
PRINT (Escribe una palabra, luego [(Return] >3
PR*NT 1] PRINT1 "D
. MAKE "FILE- REQUEST
TEST :FILE = (] . )
IFTRUE PRINTIT STOP L.
‘., MAKE “FILE ¢ FIRST :FILE » oo . X
PRINTFILE :FILE )
AUTOR
END
TO A0ODIT :
 CLEARTEXT ‘
PRINT (Cual de tus trabajos quieres cambiar 71 T
CR - - ' .
PRINT [Escribel una palabra, luego [Returnl .J] l
CR :
PRINT1 *> ‘ /
MAKE “FILE REQUEST : o ' _
TEST (FILE = [ -
IFTRUE ADDIT STOP \
KE "FILE ¢ FIRST :FILE ) 4 Y
READTEXT :FILE _ :
EDIT ; escribe AUTOR ahora !—-—-—-——-——-—-—-—-—-———--——-—-—-—-—o—-ooomooomommoommm—o
END A
TO READIT \ — §
CLEARTEXT . :
PRINT [Que quieres leer 2]
PRINT (] :
PRINT (Escribe una palabra, » luego [Return.]] s
PRINT []1 PRINT1 *> :
"MAKE "FILE REQUEST - ,
TEST :FILE = [] '
IFTRUE READIT STOP.
MAKE "FILE ¢ FIRST :FILE ) s
SHOWFILE :FILE . ’
HITRETURN ’ o ,
AUTOR . , .
.END ' . i}, ' ' .
) Y “
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TO READTEXT :FILE

"DEPOSIT :MNOINTP 255 ; DON‘T ALLOW CTRL-G

.DEPOSIT 1SAUMOD 1 .

READ ;FILE ' ,
.DEPOSIT :SAUMOD 0 . . :

.DEPOSIT :NOINTP 0 , .

END . ) : ' ’ - .
TO S EXT $ o .

PRINMT.MEM 8192 ¢ .EXAMINE :ENoaaf ) + 2%4 » ¢ .EXAMINE :ENDBUF + 1

, . _
END 7 g - '
TO SHOWFILE 3FILE | &\\'

EADTEXT :FILE -
SHOWTEXT
ND

O PRINTTEXT

| OUTDEV :PRINTER
SHOWTEXT
OUTDEV 0.

END

'TO PRINTFILE i1FILE
OUTDEV :PRINTER ; _
SHOWFILE :FILE o

OUTDEV 0 o
END ’ ‘ . / i

>
TO SAVETEXT :FILE
.DEPOSIT :NOINTP 255
.DEPOSIT :1SAUMOD 1
. SAVE FILE : - o : 7
.DEPOSIT :SAUMOD 0
.DEPOSIT :NOINTP -0
EMND

TO PRINT.MEM :1FROM :1END
1F :FROM = :END STOP
PRINT1 CHAR .EXAMINE :FROM
PRINT.MEM :FROM <+ 1 1END
END '

T0 HITRETURM |
CURSOR 0 23 | .
PRINT1 [TOCA [Returnl CUANDO TERMINES...J ‘

MAKE "WAITING REQUEST
END '

TO CR
PR L[]
END

30
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Program: SHOPTA!@: A “Learning" Teaching Program

. Y :

TO SHOPTALK
ND .

. PRINT [THINK OF AN SOMETHING IN THE SHOP .1 .
PRINT (3 o \ .
PRINT (1 WILL TRY TO GUESS 1T]

PRINT (1 | .

PRINT [(BY ASKING YOU SOME QUESTI ONS .. .1

PRINT [1] .

PRINT [ 20 S A S S A TS S T TR TS SN VA S S O 1 O N 22, % 20K T S 3 3 0 T T T R 3
WAalT 2000 ,

GUESS 1KNOWLEDGE .

PRINT [LET’S TRY ABRINI -
WAIT 2000 “ ;o

SHOPTALK- \ »
END |

TO WAIT :N . : )
REPEAT 1IN [ : |
END -
&
TO GUESS :CHOICES :
I1F ( WORD? :CHOICES > FINAL.GUESS :CHOICES STOP
MAKE “RESPONSE ASK.YES.OR.NO ( QUESTION :CHOICES >
IF :RESPCNSE = [YES] GUESS YES.BRANCH :CHOICES .STOQ
GUESS NO.BRANCH :1CHOICES .
END ' | ' .
TO FINAL.GUESS :1CHOICE v -
MAKE “FINAL.QUESTION ¢ SE [1IS 1T] ADD.A.OR.AN :CHOICE [?] ) A
MAKE “RESPONSE ASK.YES.OR.NO 1FINAL.QUESTION .
IF (RESPONSE = [YES] PRINT [LOOK HOW SMART 1 AM!'] STOP o
GET.SMARTER :CHOICE | _J _

TO ASK.YES.OR.NO :QUESTIOM
PRINT1 :QUESTIODN , - ‘ : | | '
1IF *? = LAST LAST 1QUESTION PRINT [1 ELSE PRINT "7 , ' i’

"~ MAKE *INPUT REQUEST | ' * e g
1F. 1 INPUT = (YES] OUTPUT (YES) ' | IR
IF 1INPUT = [NO] OUJPUT [NO] | ' -

* PRINT [PLEASE TYPE "YES" OR "MO"]

OUTPUT ASK.YES.OR.NO :QUESTI : | . :
END | | ' e

TO QUESTIONM ¢t TREE - : ' L8
QUTPUT FIRST TREE
END )

 %




TO NO.BRANCH :TREE ' '
OUTPUT, LAST :TREE ' - :
END

TO YES.BRANCH :TREE - o
OUTPUT FIRST BUTFIRST :TREE . W

END ' RO §%~
TO GET.SMARTER 1WRONG.ANSWER ' :
_PRINT [OH WELL, 1 WAS WRONG. WHAT WAS 1T?1,
MAKE "RIGHT.ANSWER ¢ LAST REQUEST )
PRINT [PLEASE TYPE IM A QUESTION WHOSE ANSWER] -
PRINT ( SE (1S “YES* FOR) ADD.A.OR.AN :RIGHT .ANSWER [ﬁND] )]
PRINT ¢ SE ["NO" FOR] ADD .A . OR. AR LWRONG.ANSWER ) .
MAKE “QUESTICN REQUEST ' 3
EXPAND . KNOWLEDGE :QUESTION :RIGHT.ANSNER :WRONG . ﬁhmeR
END ,

o~
_—

TO ADD.A.OR.AN (WORD -~ : ‘
TEST MEMBER ¢ FIRST :WORD > (A E 1 O U] ' PR Yo
" IFTRUE OUTPUT SENTENCE "AN :1WORD
IFFALSE OUTPUT SENTENCE\'A 1WORD.
END

g

TO MEMBER~%1TEM tL1IST N -
1IF :LIST = (1 OP "FALSE ) Y
1F :1TEM = FIRST :LIST OP "TRUE

OP MEMBER :ITEM BF 11LIST

END ' - : *

TQ EXPAND .KNCWLEDGE :NEQ.QUESTION 1 YES .ANSWER :MO.ANSWER : ~
MAKE “KMOWLEDGE REPLACE :1KNOWLEDGE :WRCNG.ANSWER ¢ LIST :NEW.QUESTI
€N iRIGHT.ANSWER iWRONG.ANSWER > * - )
=ND v -

TO REPLACE :DATA :WORD :NEW, L BRANCH
IF 1DATA = :WORD OP &NEN BRANCH
IF WORD? :0ATA OP :10aTA " ) .
OP ¢ LI1ST QUESTION. :DATA ‘REPLACE YES.BRANCH :0ATA :WORD :MNEW.BRANCH
REPLACE NO.BRANCHy tDATA :WORD :NEW.BRANCH ). ' :
END ' . :

\ . .
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Tha glossary which follows was created on the PFS:File
software package, which is a database management system that
is integrated with a word processor (PFS:Write), a report>

writing system (PFS:Report) and a graph_making program

N Vs
(PFS1Graph). 1This family of software is particularly
valuable in that they are designed to work together, are T
geared to the non-specialist, and have set the industry
standard for good'docﬁmentation. <
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ALGORITHM The sblution to a particular computer problem. The part of the
program which rounds off the percentage cortect i1n a lesson is an algorithm,

’
> ¥

ALPHANUMERIC Any character, a r or’ a number, which a human can.read and
which can be represented to the computer. '

ASCI] AMERICAN STANDARD CODE FOR INFORMATION lNTERCHANGE The code used to
* assign a number to each character of the Kevboard, so that the computer can
“crunch” letters 1ike numbers. For example,.A=43, B=é4, etc, .

APPLICATION PROGRAM A software package designed to do a certain job, balance
«Mhe checkbook or teach a lesson.
: 3

v

LY

\ . R
A.1. ARTIFICIAL INTELLIGENCE Branch of cognitive science which studies systems

~that can perform "logical” analysis and "learning," improving every next N
performance based on experjience; Al systems emulate human intellectual activity.
f "~ LOGO is based on Al researkh. i ‘ -7
» ) - . -

AUTHORING PACKAGE LiKe an AUTHORING LANGUAGE, but usually MENU-DRIVEM, <o that
a spacial set of instructions don’t have to be learned. Easier to learn to use,

byt somewhat monotonous in presentation.

. 5 , [} £
AUTHORING LANGUAGE A programming language designed specifically for a task, for
sxample, to make a medical informatioh inquiry program, or to make a CALL
lesson. Examples are PILOT, EnBASIC, EDUTEXT and TUTbR,

1
~ - \
\

"

B00T To start a computer up, often by turning it”on and 1ecading the Déggnting
Svstem. : .

-

= A

rl

~. BUG Semething that Keeps a progrgﬁ from worKing properly, A mistaks in program
design,rarely 3 malfunc?ﬁbn in the computar, De-bugging is the procesz o+ :
‘corri7(}ng it, and learning to.de-bug ic the process of learning to program.

- N

r . ® °
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CHARACTER SET The set of characters & numbers which can be displayed on the
monitor screen or printed on the printer. Foreign language character sets mugt
be purchased as part of a printer package, or may be developed by the user with
special software. ‘ I .

CODE What you type into a computer program; "30Q- - GRINT “H1 THERE'"; Gosus 200*
is a line of code in BASIC. ‘ '

CALL COMPUTER ASSISTED LANGUAGE LEARNING Acronym gaining currency for foreign
language and second language learning contexts; supposed to refer to a broad
range of programming, but typically a grammar-based tutortal approach.

CAI" COMPUTER ASSISTED INSTRBCTIGN Acronym common to USA.

~ - _ .
‘ .

CAL COMPUTER ASSISTED LEARNING Acronym common to Britain.

T

.

LY

COMPUTERESE - Slang for the jargon used by peoplﬁ who forget what they talked
like before they used computers. Sounds much-like a foreign language, the
listener -8 raguired to stop the speaker and ask many questions.

&

&
hY . .

CRASH When the pnoéram suddanly stops wprking'and‘nothing vou do to the
kevboard results in any change, your program has crashed. g

Ve

']

CURSOR The movable spot on the monitor which shows where the character that W
about to be tvped will appear. ) , -, ‘

kS

DATA In?drmgthoh Jn oa 4okm which can be proggsséd by a éﬁppdter,,and may be
held within a written program, or input from the-keyboard‘Qipecgly, or stored in
a data file, o

RS
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o
DATABASE MANAGEMENT SYSTEMS A fancy name for a computerized fi1ling system;
very helpful in storing and retrieving information. One application 13 storing
student information, to be aggregated and manipulated for record keeping; '
another is the storing of Key language and vocational information, to, be
analyzed for linguistic features, and taught in job-specitic ESL lessons.

DISC or DISK or DISKETTE A mass storage device which allows you to store and
get data rapidly. Can be floppy or hard, the floppy variety is used iIn

educational applications <afd looks like a square envelope with a piece of brown e
plastic inside. Much preferred to other mass storage devices like cassatte
tapes. '

DOCUMENTATION The manuals and other instructional materials which accompiny a
software package. Famous for !hoir_Jargon and obtuse style. Good documentation
Qenerally reflects a clearly designed software package. ' v

DRILL AND PRACTICE A repetitive process used to refine an omerglng skill. Used -
in conjunction with another teaching technique. v :

EGRULE The tachnique of giving examples beforo the rule which explains them is
provided. The opposnto of RULEG. _ ! _ .

-

-

FEEDBACK Information the learner receives from the program during execution
regarding his/her performance. May be immediate or delayed, positive or
negative, direct (*9ood'”) or indirect (pleasant musnc) .

L. . .
¢ FIRMJARE A little green circuit board which you can plug inte your ccmputer to
allow it to perform new fuactions.

h S

! 3

G150. CGARBAGE IN, GA?BAGE 0U+ An adage which reflects the need to 21t down and
develop a program concept before switching on the computer, . , )

GRAPHICS An» output on -2 monitor screen or-printer which invalves pictures),
line drawings or graphs., Braphics may, ccme in high resolu*von,_low resolutuon

or character graphics form, in descending-order of quality,
. -

L]

G"a.'

PARDMAP‘ " The phvsica1 eTements of a compufer system, thn mauﬁnnorv YOu Can
touch. Distinguised from FIRMWARE, and SOFTWARE.

5_6 . ‘ . .
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MIGH LEVEL PROGRAMMING LANGUAGES Includes BASIC, COBOL, FORTRAN, PASCAL, LISP
and LOGO; they are designed specifically for "the convenience of human beings in
communicating instructions to computers. These languages are converted by the

computer into machine code, i.e. strings of numbers which are the only languag

—. the computer really understands. . QE ‘
-~

IN?ERACTIvE Any form of instruction in which the responie of the learner
affects the response of the instructor, and vice versa.

. LISTING The sequence of steps in 4 program, printed out in order so xou can
read them. Computer magazines are Xilled with 1istings, usually 1n BASIC, which
you can type directly into ydur compuNer. Written programs.

MAIMFRAME COMPUTER A voﬁy largo‘computer which can be used by many people at
remote terminals. Distinguished from Mini- and Micro-computers, medium-gized
) . and desk-top sized computers, respectively.

- . ) 1 ‘

MATCHING Very importgﬁt in CAL and CALL, it is the process whereby the computer

compares a learner’s response with the “"correct” expected response. Partial
Matching is character by chacacter comparison, sometimes with error signals

* offered, and is frequently called Answer Processing.

MEMORY O0f two varieties, RAM and ROM. RAM is the working area where one writes
cand runs programs, ROM is an unchangeable area of memory which is usually
supplied on chips., RAM is emptied every time the computer i@ turned off, or a
fuse blows, or lightning strikes., ROM is there whenever you are using the
computer, v

MEMU-DRIVEN When the user is presented a series of 6ptions, and can choose the
next branch of a computer program, the program is menu-driveén. These programs
alwavs return to a main menu, often leading to sub-menus. ' '

MGNITOR A video display .that permits the computer to give information on 3
screen directly, a3 distinduished from a video receiver.

v

OPERATIMG SVYSTEMS Software which supervizes routine tasks in the,computé*,
aspecially how the disk-drive reads information from the diskettes,

~

PARALLEL Allows computer information to be transmit%od_simultaneouly ouer one
wire. Fastest form of transmission to 2 printer. .
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PRINTER Produces, or outputs, printed material or hardcopy. Qof-matrix
printere 3, ¢ taster but lower 1n quality (this manual was produced on . ;
dot-matrix), while daisy wheel printers produce ‘letter quality, carbon ribbon ) ] //
material, syitable for offset printing. ‘

_PROGRAM A sequence of instructions written in a prggramming language, and
according to the requirements of a computer system, 'which the instructions will
direct to solve a Particular problem. . . i - -

. S
PROGRAMMING Process of writing a program in a programming language, reducing -
the solution of a problem to a program. - . )

-

' p wt
: - ' \
REAL TIME When a computer simulation takes place simul tansouly with the program -
execution, the result occurs in real time. This is not necessarily better} tpe
simulation of Qeologic processes should be much faster than real time, foe
instance, but a chemical proc2ss should be slowed down congiderabl’y.

Y
-

RULEG Giving the rule:before the examples which ilrustWe it. l'}is.ﬂtinguished
from EGRULE. ' .

-
!

ent only one piece at a time over a
ery slow. > )

SERIAL Allows computer information to be
wire. Good for telephene transmission, but

.

SIMULATION Imitation of the functioning of a process by means of a proaram; the ™

execution ot the program is the simplation,

SOFTWARE Programs and their documenfaticn which makg‘the'computer do its thing,
like teach a lesson, once vou turn it on. ’ ‘
&

. '.\-'."'\ st '
STRING D;kotos a Cluster of concepts inmportajt fer linguistic programming. A
string is a sequence of characters or words {and numbefs, possibly) which are
handled differentiy than numeric values by the cbﬁbutor. They are maripulated
by string functions, which look for the first letter, the Tagt letter, the
lemgth of the total string, etc. String functions are to tanguage what adcing, .
subtracting, multiplying and dividing are to numbers for the computec. Often . g

"strings are loaded into string arrayrs, 2hich"aro tables of non-numeric  +
information. LOGO is unique among compéGter languages in treating letters and

numbets alike through:Li§\4processing;w o

1 B - ' f
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"TEMPLATE PROGRAM A program which is easily varied by just changing key data.
Foc example, a flashcard program which can be made into a new %zogznm.by
1y

re-writing a single line.is a template program. ] E

. . . . (¢ .

"TEXT EDITOR Prdgram which ‘dits Hor‘mal‘ﬁé manipulates, preyrts, changes) any
b

inputy the editing part of a word proce r. LOGO has its n text editor;
other languages have editors which must purchased separately and loaded wtth

"~ theg,language., ' . :
‘ . L J
]\ | o8y

. - ' . .
TUTORIAL A program-desiqned~$d teach a concept, usually with sub-programs which

branch if the Jearner needs fur ther helpﬂ\n acquiring the behavior being taught.

’

N ’ ot j \.\.
} T\ 7 Y/ - /7
USER-DEFINED FUNCTION Most programming languages altiow You to set up numeric
functions that you will use again and again..< 0GO lets you define entire
operations of both numeric and gengral use for a program.

¢

J x
UTLLfHY SOFTw;he General software” for manipulating $iles (for example, editing,
sorting, transferrihg computer fil'es from one location to the next, or, in CAIl,
cangpd sub-routines which can be used from program to program).

) / /j/

\

o

Q&§:ABLE Most readers can relate this concept to high-school algebra, whére a \

variable stands for_dsomething which can change in value from problem to problem.-

Similarly, computers use variables- td temporarily hole information which may
change from program to program ¢like the user’s name), or within a program (such
as theq number wrong so far). ‘

WILDNGARD CHARACTER A way of allowing more latituge~in user response. A

character is allowed to stand for anything in a maJch. [If the program compares
"cumputurs” with "c?mp?t?rs”, the learner is givenfa torrect score, but

“*Komputers® will be markKed wrong.

’

I

WORD PROCESSOR An eledtronic device used to manipulate text. Probably the most
powerful form of non=-instructional CALL, a word processor allows more room for
compositional creativity. A first draft may be easily reviged, until a final
version is acceptable to learner and teacher.

A " . -

WRITE-PROTECTED A software program which cannqt be changed or copied; as
opposed to public-domain software.
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