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'ABSTRACT
This piper gives a view of CAI (computer assisted

'instruction), computers in education, CAI author languages, and
.aoncepts for authoring. Distinctions are drawn among CAI, CBE
(computer based educitiou), CMI (computer managed instruction), and
tG11 (computer managed materials), and the functions of each are .

desctibed. CAI has been slow in coming because Of costs, educator and

'1

administrator consA atisa, and a lack of, adequate software and user'',
program units. In nosing a ,CAI software package, one must consider
hardware availability, BASIC capabilities, and the general
applicability of author Languages.. Charts are provided which classify
fourteen popular CAI author languages and systems according to forty
capabilities outlined by C. Frye. The paper ends with a discussion of

%haw to integrate ,the above factors with narrow learniig theories in
orleti.topromote the use of CAI in the classroom: (DAG)
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By thd year 200, computers are likely-to surpass some'of man's
most human-like intellectual abilit so includihg perhaps some of his
aesthetic and creative capacities, n addition to having` some new k.i.nds
of capabilities that human beings not have.

Eventually, therewill probab
perhaps linked to public Utility'
private file space,in a *Aral.
the Library of'Congress, prepari
records, etc.'

0

b.e computer consoles in every home,
omputer and permitting each user his
mputer, for_utes'such at consulting
g ioclome tax, keeping individual

Excerpt from The Year 2000

O
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Computer Assisted Instruction (CAI) has aken on many definitions'
by such noted authors, educators. and researc ers as,Richard Atkinson,
Robert Glaser, A. Hickey, B. Hicks, S.. Hunka, John Starkweather, H. Wilson
and Karl Zinn. CAI is defined by some as a very broad category .which
ipcludes any use of the computstr in education , while others,define
it nem\ specifically as instruction presented by the computer with no
teacher intervention.

. .

This paper will attempt to give..the reader a detailed view of CAI,
computers in education in general, CAI author languages and concepts
for authoring.

. °

Computers have beFome a part of every profession. They are used
in manufacturing, medicine, banking and/many other professions including
education: The educational world uks/the computer for administrative
as well as for instructional purposes. Administratively., the computer
is used.for financial, student and report purposes. Ln the financial
category, the comput4r helps to prepare budgets, accounts receivable,
personnel payroll, accounts payable, Inventory and assets. It is used
for enrolling students, classroom scheduling, grade reporting, attendance
and student. prdrams. Thecomputer is also used .to produce administra-
tive; financial ,\program cost, evaluation and planning reports. .

Instructionally the computer is used for CAI (ComputerAssisted
Instruction)* CBE (Computer Based Education), CMI (Computer 'Managed

:Instruction); and CGM (Computer Managed Materials). CAI fused the
computer to Present instuction, CBE uses the computer as an alter-
native for instruction, CMI uses the computelvto manage. instruction
and CGM uses the computer to generate materials for-use in the class-
room.

The following diagram show the relationship .pf CAI° to tailputers
in education in general: -
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'A goodCAI software system is capable of incorporating CMI within
the lesson structure, whereas CBE and Ca fare separate entities. CBE
uses tutorials;.problem solving, simulations, drill,.inquiry and gaming
singly as an aide for the'clastroom teacher. Units are used by teachers

to supplement their everyday teaching. CBE.is an alternative method
used by teachers as a supplement to lecture, films and tours, e.g'. a
science blast that is studying weather may use the program and unit.
called MEATHR so that the studentS may test their predictions for
the next days weather against the computer's prediction.

In the tutorial computer role, the computerAds a tutor. The
student is taught a concept by the computer with nt teacher inter-
action. All interaction is'tetween the computer and the student..
Two examples of the tutorial role are LATTTT and CLIMAT. LATTTT is
a geograpny lesson which teaches the student about latitude whereas
CLIMAT introduces the Student to the climates of the world,

Drill and practice programs drill the student on his knOwl-
edge of a specifid topic. A numberof programs have been written
such as CAICL and SPDRIL,to test the students knowledge of addition,
subtraction, multiplication and division of:numbers. Other drill
iirograms such as SPELL which drills an elementlry ,or secondary student
on subject related words and GERMAN which tests a student's knowledge
of German verbs are in wide use throughout the state of Minnesota and
by other such,coniputerl in education projects as Chicago; McComb,
Mississippi; Philadelphia; New York and Oregon school districts.

The computer actskaSa simulator for simulation programs where
the student engages in a true to life situation. The student in
many, simulations must play_a_rOlt and by entering certain values and
making decjsions he controls the simulation. -ODELL1 simulates life
in Lake Odell\ The student plays the role of 1 out of 5 giyen fish
and must make ecisions as to whether he should try to attack another
species or whet er he should try to/eica0e.

. Gaming'is co etitive action between participants to ichieve a
goal. Many eduato do not consider gaming. to have any ,instuctional
merit,however, some tually doin that they teach the student that
all subjectsdcan bgf -and interesting andactually have real appli-

,cations. Such games as 4ARKET which allows,tWo teams-of-students to
manage the manufacturing, advertising and selling of a consumer article .

arld.BAGELS. which teaches 'e 6gic of decision making-are two examples .

of worthy games.
.

Problem,solving-programs all into two categories, those which 41

the-student writes himself,and hose whicharekwritten by Someone else.
but epable the student to solve.. pother problem. In student-written
programS,. the student must define the problem logically and must Write
a program for the computer to understand. The computerter will then do.
the necessary calculations and provide the.answer to the student. Here
the computer is 'an aide in teaching, problem solvingeski.11s by prq-
gramming. In the second category the computer is the problem. solVer.
A student may with toTactor a certain trinomial so.thatte'cah,solve

-,a mathematical problem involving rectangles. Thg issue is pot whether
the student can factor, but whether he-can solve a prebrem involving. <

\.
,- rectangles, therefore, factoring becomes a' tedious task and why' not use .

r
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the computer? A previously written program called FACTRI can be accessed
at this. point to factor as many trinomials as is supplied by the stddent.

/
The. inquiry role of computer instruction means database storage,

retrieval and analysis of information and also dialogue. D$alogue is.
virtually impossible with present technology because the.need/for computer
software to analyze English sentence structure and/or human ,voice
'patterns cannot belpt. Therefore, any further discussion of the inquiry
role will not include dialogue. 'Inquiry programs'such as INQUI,R.analyze
large databases of election information, population statistics or
other pser-built databases and produce charts or other output for the
tuderit to study. GIS (Guidance Information System) also an inquiry

program, reads large-databases of 4'year colleges, 2 year colleges,
scholarship information and'vocational information and prints certain
information for the user.

CGM programs generAte a specified number of copies of a maze,
puzzle drill exercise, etc. to be used in a classroom.'

CMI programs monitor and guide students through a unit or course.
The computer doe not present course material or attempt to teach a
concept. CMI prog s guide a student through coursework by evaluating
'his performance bn test' given by the teacher. The ;cores are entered
into the computer and a progress report is kept on each student. The
student, de ending upon complexity of the CMI program, may be told to
read a ce in book, work an exercise, take a test, or see the:-teacher
for further work.

CAI program units, use simillations,.tUtorials, drill, prbillem
solving, gamitt and inquiry together to present a concept. A program,
unit includes the program.and all written documentation which supple-
ments the prograd. The program teaches the concept by giving a pretest
in the fornrof drill or problem solving, mainline instruction as tutorial,
simulation, inquiry or gaMing, remedial exercises and tutorial if needed
and a.posttest. If-the author so chooses to keep progress reports on
each student, to give specific instruction depending on student prbgress
or tb produce .reportvto help-An teaching'the class more effectively,
this can in the more recent CAI software Packages be incorporated into
the CAI fesson structure.

.

Until just recently, CAI has usually been considered to be tutorial
and drill and practice roles only. New develpments in'CAI software,

,systeMs have madeit possible to write CAI program units which utilize/
all six roles ot,instruction: tutorial, drill,. simulation, problem
*lying, gaming andinquiry and CMI together in one program unit if

- desired by the author.

.,..- CAI is definitely a plus for,
it has been verylow_in coming.
due to educator and administrator'
software end user program units.

teachers, students and education, but
Partially .because of-cost, bUt alsb
conservatism and'inadequate CAI system

, ,
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;he PLATO project has excelled in its hardware and software achieve-
. ments, howevem4he'cost of-the-PLATO terminal and the system-itself is'

atrociously high. SchOol districts do not have unlimited budgets,
\ especially to -spend in the area of computer instruction which has not

proven itself/to be an essential part of education.
, #

e.TICCIT project has brought the cost down somewhat, however,th6 e -not begun,to produce any user .program units and therefore,
canriOp et,be made available.

, 'The CRT terminal whicb is a necessity for CAI w411 come down in,
price as paper costs rise and as technology advances. Also, as edu-
.cators become familiar with a CRT and compare it to the low speed,
.mechanical teletype, the cost willno longer be a factor. 44

Administrator and educator conservatism is another major issue
which needs to.be addressed. Many educators are afraid tdchange of
;cannot chaue because they fear they'll -lose their jobs, they fear that
a heavier workload will be forced upon them or they fear that the student
will be ahead of them.' CAI needs to be brought into-all schools.on
a trial basis to show educators whet is available to them 'and how it all
wprks. There is reallybsoMethfhg better than the almighty telatype,-
,but Most educators don't realize it!!! CAI will'not cause teachers to
be layed off, but will probably cause an increavdneedrforteachers.
It is widely accepted fact that wherever a computer merges mare jobs
are created. The-role of the teacher will change, however, an'increase
in the workload 011 not occur. The teacher-will no longer.need to
perform tedious dude§ such as grading and reporting and repetitious 00,
.duties as lecture. Some lecture will still be necessary depending upon
the teacher and the unit being studied, but much of thgfrepetitiOnthat
,teachers despise will disappear.

Hicks and Hunka in their'book The Teacher and The Computer -devote
a large section to the role of the teacher who uses CAI.. "CAI definitely
poimtstoa new role for the teacher. This role involves working with
teams of professionals and para-professionals, It-will require the
teacher to be more competent ih terms of understanding the nature of
his students, and the subject matter. It.willrequire a highly coor-
dinateil team effort, continuous evaldations, reviewsond modifications
in the CAI environment.

A major problem with CAI as with-any computer aided learning
materials is the incompatibility of computer systems -and thereforethe
unavailability of CAI program units. Conversion between coMputer ---

systems is a horrendousjob... Hopefully, sometime in'the near future,
the ideal computer system will evolve which Will e.11eViate the.conversion
problem. The system will be cap of translaang.any Caprogram,

.

unit into its acceptable fo In addition to this feature, 'It wifl
be cost effective,; it will e extremely. user. oriented which mear4 it '

will be easy to author: erials, (no language to learn) and 911sy,.for
a student to use, a d abase managemeht capability will exist .to Store

,and retri6elargeamounts of information ,quickly and-efficiently for.
. administrative as well as instructional, purposes and it will include-.
all neTssary functional capabilities to provide good instruction.

!", it.
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A great deal of CBE development has do*, y the Huntington
Projects, Digital, tWREL, Hewlett Packard and oth noted.edUcationa'l
orgdnizations. Some CMI programshave been deve and implemented'
by.the WestinghqusecLearning Center, CAM prpie4taneflorida State
University., CA! program unitshave been *groped bk.:the PLATO project,'
University of Florida, University of CalifOrria at Irvine and the
University of Alberta CAI Laboratories. Various CAI languages including
TUTOR, PLANIT, CDURSEWRI APL and various versions of BASI.0 were
used to create the CAI rogram units. Since these laAguages are
specialized it is is .probable if not impossible to eonvert them'to
other computer systems.

The past few ears,.a large number of CBE, and some"CMI and CAI,
programs have bee implemented on computer systems around thInited:
States. The cos and time spent on the conversions were extre ely.,
high. The 63st and time spent on developmgnt and conversion.of CAI
program units ould reduced, ,significantly on a:large timesharing
system which ervices'CBE us'ers_and is equipped with a powerful,
but user-ori nted al language.

.

,All CA software packages' provide the student'with basically the.,
same thing Simply, the student is given text and is asked for an
answer. T e student never realizes he is being branched from frame
to frame r that his answer is being matched according to a certain.
algorit . Some CAI systems include only an author language and
student interpreter, which may actually be the some code but could
possibly be two separate programs, while others are highly sophisti-
cated and include communications.Orograms, data maYagement routines,
an author mode, interpretive routines; and calculato-s. _,The former is
referred to as a CAI author language, the latter to a CAI system. Some
Are easier to author, others,have a,large number of niceties as far as
autho5.1anguagY.capabilitietand hardware devices. -1 CAI system should
contain -enqugh basic qualities to at least make it morth the storage
it takes up in the computer. The extra features can be 'added on after
the basic features are cbosen.

2inn stated in his study Comparative Studyof Languages for
Programming Interactive Use of Computers in Instruction that "Education
software is-restricted--by 'the nature of the languages developed.inp
tHeavailable hardware on whichsoftware'can be used. No present
solution exists to the proble of need for-appropriate author languages.
Presently, therefore, there is ncsaution regardingiharability of
prepared software. Computer assisted instruction development is
`inhibited by,a need fqr comOatible,educational and computer software. "'

6
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When choosing a CAI software package, one should consider the
.

.
. 1

1. Must run on available hardware. ,

.

2. Must have BASIC capabilities. Some criteria to consider \
, are those developed by C. Frye:

a. User rientation '

b. Less Handling
c....,

c. Recor Handling.- Files
d. Conditional Branching,
e. Matching

-f. Calculation ',.
t

04.g. Communications
.

.-
I

.

.1. The system should have general applicability: An author
language which ties'the author to a specialized format
doesn't leave room for,much creativity: A CAI package which
can also be used for administrative purposes will be .

accepted more easily by-educators,And administrators.

A number of CA bftware Ockages haVe been developed, by educational
institutions and computer manufacturers. "Some new-lingua,ges have
been motivated by *deficiencies in old ones...and emerge as only superficially

different." 3 4' Ttiere are basically six levels of CAI
author Tanguages. The higher-the number the easier the lesson.is,to

_
-author. Complete.4OAI %software packages (more than just a CAI tan-
guage) are intermixed within the six levels and some languages fallintermixed

. into more than brie category.

1. Languages adopted,from Comlipers,
MENTOR
CATO

k FAIL 1

AUTHOR k .

2. Interpreters used for CAI and non,CAI applications.

following criteria:

BASIC

APL
. , LIDIA

3. Interpreter types aeveloped specifically f9r tAcI
COURSEWRITER III,
NEWBASIC/tATALYST
TUTOR
PILOT ,

4, ,

, 4. Frame-oriented interpretive languages: ,

PLANIT
UIL/ASET

1 SCHOLAR/TEACH
IDF

1
5. Author prompted languages

1 ' IDF 1 . .-
SCHOLAR/TEACH
PLANIT

V;



1

. .

_-
-

'6. Non:-Programmed fill in the screen type interpreters
.

RPS-1100
'TICCIT

.
.

. .
- '4- .

1
The chart on the following pages classifies a: number of popular

.CAI author languages abd systems according to the basic capabilities
outlined-by C. Frye': The Honeywell and-IBM languages are not included \--
because they use CdURSEWRITER as I base and, have -added some extensions.,

. The IBM interactive facility includes a special help p'rovision for the

.student. It also inClUdes the capability Tor a student to return to'
'the 'point where.heleft bff if he chooses to sign off. A monitor and
supervisor mode have also been added. Honeywell has added a course.
manager routine and special routinds.for registering itudents.

,

r.

r'
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(I.E. Last
output)

*
Yes No No

.4

No ,Yes Yes

I .

No . No

'
,

Yes, ,

-
., , ,.

-I

YeS ?

No can
branch
last
output

'

No

Can repeat
ilesson
depending on
a condition'
r

.

Yes
.

No

a

,

No
,

No
,

No

,

No
-

No

0

Yes

.

Yes
,_

. 4

.

Yes

.

A
No ,No, Yes

Branch II

depending on
rating
..

No

.°

'

No No No

.

No

.

Yes

.

.

Yes

...--

;T-S,

yes

No .
,.7--------

.Yes

.

.

.No

Yes

-

.

.

,Yes

"
.

.

Yes

yes

Yes.

Yes
4N--6

Yes,

Yes-
.------.

'

.

.

No.

, .

Yes

..

Yes

No

*s .

.
'

,

Conditional
Branching
due to t.,.,

content of
a variable
and /or flag

et,a,sludent
-biffir t

.

Yes
_.-

-

Yes

.

.

.

Yep- -- ---res
..>._

Implicit.

branching' Yes-- Po
,,

.No Yes. Yes

,

No No Yes Yes Yes
,

Yes Yes . No

Maithing
direst
match

Yes-

S

Yes
M i

Yes
. -

Yes Yes

.........,L,.

YeS 'Yei Yes , Yes Yes

..

Yet
.

Yes Wes Yes-
1

Part word
mach.

.

,

Yes No Yes
,

Yes Yes Yes' Nci

.

Yes ..

.

Yes Yes °Yes Yes Yes,

,
. .

Yes

Keyword
match cont.

1 word

,

Yes

-

No

.

.

:Yes

.

-Yes Yes
_

Yes
.'
Yes

, .

.

Yes

.

Yes

.,.. 7

Yes Yes Yes' Yes Yes

Tolerance
on numerics

.

.

/es No

'

Yes

.,

Yes

`...'

Yes. Yes

-..

Yes

A

Yes

^-- ....-r,

Yes Yes NO
..

Yes

-I

Yes Yes
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LANGUAGE
ASET/
UIL APL* BASIC

NEW .

BASIC
URSE

WRITER IDf- . LIDIA
.

PILOT.
,

PLAN T OS
.SCHOLAR/
TEACH CIT TUTOR, MIL

Algebraic
match Yes No

.,.

No No No

a

No

.

No.

a

No Yes No Yes Yes

,!

NO Yes'
-.:

Numeric Yes No Yes Yes No Yes Yes Yes 'Yes Yes No Y s°' Yes Yes.

_

Percentage No No No
.

No Yes
,

No

..
Yes

- , .

No
.

No
.

ft;

,

No. No No Yes

Selected
Character

match

_

- No Yes, No

.

.

.

No

.

.No

.

,

NO No No

,

No

.

.

No

.

Yes .

Consonant.
,

No No NO No
.

No No

.

Yes
. ,

-No. No- No No No No No -.'

Phonetic
,

No No No Yes
'
No -Yes

4

No
-

No. No

Keyword
on more
than 1 word,

I.-

N

'
No No No Yes

,.
,

No Yes No No No Yes Yes

Algebrai-
tally
equivalent

No No No ,

.
No
,..

.

No No

.

'No No Noy. No No No

.

No- No

calculator_

ability
Yes Yes No

.

No Yes Yes . Yee/ No
.

Yes
.

.

No

:

.

Yes
,. studeAt

Yes

1,2

on

.

1,2

.

1,2

.

.ft.

,.

1,2

J

.

-.

1,2,3,1
4.5.

,

---:/

1,2

,

0

-

1

.
.

,

-

, .

.-..

1

.

_

,

.

2,7 '1-

.

2,3,6

. _

2 3
s 1 e
projector,
not
computer
controlled

-.

1,2.,

'

.

II

communi-
cation
deVices

1-teletype
2-CRT
3-audin. it
4-light p
5-graphics
6-video tape

7-cassette-
tape '

8-on line
printef .

9-sraphips
terminal

#

O
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Extra C ants

NEWBASIC - Reinforcement responses are stored in a file. .

For loop is easier to understand..(i.e. if pass). 3 then 850
insteas of for ,I=1,3 .

Next I
8

can inqui e a file and get back into program
Print comm nd is nicer, (i.e. 4000 Pr." LE

,-LF

or
CR

1000 frame end of frame)
.

Keyword, search can'be executed to' check for the key work only
before designated string.

IDF ,.'student and teacher must open files
'.. student can -use //Go to change course of stu

, author can use help coMmand for'authoring

PLATO - Uses-full screeninput

courseWareis available in large quantity

l'UtS-- can be used on line as an administrative system :
uses full screen. input

TICCIT -.Uses full screen input

completely student contro1.10

.o
C
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All of the mentioned CAI systems or languages are faKY similar,
,tostudent. Message switching, student programming, calbglator 7and student correction capabilities may vary between tystemt, ut*"

basically the student is provided information on a communitat6n
device and is' asked at specific instances to,proxide a response.
Some systems utilike full CRT screen capibility and therefore Ove
the student and author more room for enression.

The 'authoring capabilities, however, vary drastically. Some
author languages require that a complex language and format be
learned, others prompt the author when creating a lesson and .the fill-
in-the-screen type authoring provide's successive CRT screens to the
author to:be filled out.

.

s( -.-

, .

Following are authoring and/or student intera-ii9 examples pf
four ofthe CAI systems which were discusseck. .,

.. .
,

NEWBAtIC/CATALYST

Authoring , .i.e. ,.

.
. ,

10 PR. "THIS IS A TRIVIAL EXAMPLE OF A TUTORIAL.WERE YOU MAY USE
@NBS TO RETRIEVE DATA FROM: THE FILE/RIFLEY/.. DO YOU ,HAVE YOUR FILE -, .

. INSTRUCTION SHEET WITH YOU?"
. .

20 LET Y$.",YES, YUP, SURE, OF COURSE, A fRMATIVE,"' '30 INPUT R$ . 4,

40 IF IEQIV(R$M,O) GO T070
50 PR. "PLEASE cLOGOUT AND OBTAIN THE FILE INSTRUCTION SHEET. PRACTICE
USING IT ON A TERMINAL BEFORE TRYING.THIS LESSON."
60 STOP ,, .

,

70.PR."HERE IS YOUI FIRST QUESTION
NAME AN OBELISK FOUND IN AFRICA"

80 INPUT R$ .,

.

,

90 IF ICO(R$,"KARNAK",1) GAV. RRIN, GO ,T0.120 i

100 PR. "SORRY.'.- YOUR ANSWEISN'T QNE,WE ANTICIPATED.
WE HAD' THE 'TEMPLE, OF- KARNAK"IN MIN
120 PR. "LET'S TRY ANOTHERQUESTION
,

-,3' .

ETC I,
..-

'

130 END ,
._,

.

Student Interaftion

VS

>V

/

I

2'

.

RUN/TRIVIAL/ . i o
THIS IS A TRIVIAL EXAMPLE'OF -*TUTORIAL WHERE YOU ivIAY USE PSTO
RETRIEVE DATA FROM THE FILE/RIPLEY/. .D0 YOU HAq YOUR FILE INSTNCTION

. -.
SHEET WITH YOU? .. . . . \. .

3 . : 7:
?YUP 1 C.
'HERE IS YOUR FIRST QUESTION....

NAME AN'OBELISK FOUND IN AFRICA
, _ ,?@NBS _ ' - . ,

.VER.'AUG 12 16:20
4

tk

OPEN/RIPLEY/ FOR. INPUT 2 .
,

.
4,

.14 it ,

Aso

A
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Apur FROM 2. A$(1) FOR I=1 TO 5
(TINT A$(/),f0R.,I=1 TO 5
4 ITEMS:

THE WASHINGTON MONUMENT
THE AHONG KONG 'HILTON

THE TEMPLE OF-KARNAK,
THE HANGING :GARDENS
CLOSE 2
EXIT -°

RESPOND TO LAST. INPUT REQUEST
-?THE TEMPLE OF KUNAK 'IS THE ANSWER
VERY GOOD INDEEOI
LET'S TRY ANOTHER QUESTION

ETC

PILOT'

r

4

I.

0

Authoring
.

T: HOW. DO YOU THINK COMPUTERS CAN 'BE USED IN
: EDUCATION ?'

.
. * .

*ANS A: - . ,

M: 'MANAGE, ADM/N, INSTRUCT, PROGRAM; TEST .

GaD, COURSE, ANALYS, TEACH-
\

TY: Y , THAT'S A'GOOD USE. CAN YOU THINK OP ANY *
' OTHERS?

,
JY: l*ANS. ,

.

T: DO YOUTHINK THAT CHILDREN SHOULD RAVE AN
.

: ,OP-OPUNITY-TOTEARN-ABOUT COMPUTERS?
A: 4-
M: NO

JY: *NO
M: TEACH

JY:- .*TEACH
'T: ONE OF THE BEST WAYS IS TO GIVE THEM AN'

OPPORTUNITY TO WRITE THEIR OWN' PROGRAMS.
A: .- .,

A:- . COMPUTER, ACCESS, COST
JY: *COMP

..TEACH, T: OF COURSE THETTEACHERS.SHOULD WRITE ,.
. PROGRAM$ TO6,4AS PART .OF' THE PRESENTATION

. .

OF THE COURSE. THE TEACHER-SHOULDN'T HAVE
:- TO DEPEND ON DISTANT EXPERTS AND "PACKAGED
% CURRICULUM"'TO MAKE USE OF COMPUTER-. 4

: AIDED.INSTRUCTION. BESIDES, IN'A DIALOGUE, .

,

: YOJ HAVE TO KNOW THE STUOENT'S USE OF - '

: LANGUAGE TO INTERPRET ANSWERS--THAT CAN
: BE DIFFERENT FROM ONE GROUP OF CHILDREN

TO' ANOTHER.'
.- 1

117
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I

rs',E:

/*COMP T WE'RE ASSUMING THAT MINICOMPUTERS']
.AR GOING TO BE CHEAP ENOUGH SO THAT

: SC OOLS CAN AFFORD THEM, OR THAT REGIONAL
\: ED CATIONAL NETWORKS WILL BE DR/ELOPED.
J: *T ACH
*NO, T: EALLY? WHY DO YOU SAY THAT?
A:

J: *TE CH

'PLANIT .

Authcifing

°

FRAME 2.00 LABEL.**MATI,

2. SQ.
.., ,

*LET'S SEE WHAT YOU REMEmBER'ABODT TEMPERATURE.
*USING F FOR DEGREES FAHRENHEIT AND C FOR DEGREES
*CENTIGRADE, WRITE'THE FORMULA FOR CONVERTING FROM
*DEOREES'FAHRWEIT* TO DEGREES CENTIGRADE.\
*HINT:. F =9° M+32 CONVERTS FROM CENTIGRADE TO

q FAHRENHEIT.
*

3. S'A.

*0 FORMULAS ON.
c

0 *A+c.(5/91° (P 2)
*BF.9° c/5+32

.

*c (5/9)° F-32

. 4. SAT ,

*AF:NOW,YOU'VE GOT ItB:15
*BR:YOU'RE STILL CONVERTING FROM CENTIGRADE TO
FAHRENHEIT, TRY AGAIN..

*BC F:NOTE THE DIFTERENCE.C:B :OUT
*-R: P

-

...11111110

I

-go #
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IDF

Authoring

SECTION #1
,* OPTIONS? KEYWORD SEARCH

TEXT: p'

?GEORGE II RULED GREAT BRITAIN

?FROM-41727 TO 1760, AND DURING
?THAT REIGN HAD A SERIES OF WHIG
?PRIME/MINISTERS
QUESTION:

?WHO WAS GEORGE II'S FIRST PRIME
?MINISTER:

CORRECT ANSWER GROUP:
/ ?WALPOLE

.REPLY FOR THIS GROUP:
?THAT'S RIGHT. ROBERT WALPOLE 1AS
?PRIME MINISTER UNDER BOTH GEORGE -

?I AND GEORL3E II

WRONG ANSWER GROUP #1
?COMPT6N

REPLY FOR THIS GROUP:
?NO, COMPXON WAS GEORGE o

9

?SECOND PRIME MINISTEV WHO W
,?THE FIRST?

WRONG ANSWER GROUP #2
?WALP

?WOLP

REPLY FOR THIS GROUP:
, ?I THINK YOU HAVE THE IGHT
?ANSWER, BUT THE WROI SPELLING.
?TRY AGAIN.(ETC..

Student Interaction

WHAT IS: YOU I NUMBER AND NAME?
1005, JOHNNY
JOHNNY SHIT ? YES
COURSE NA ?.HISTORY
GEORGE I RULED-GREAT BRITAIN FROM
1727 TO 760,= AND DURING THAT
REIGN AD ASERIES OF 'WHIG PRIME,
MINIS ERSIi'
WHO AS GEORGE II'S FIRST PRIME
MI STER?,COMPTON,1 THINK.
NO, COMPTCN WAS GEORGE II'S
S CON 'PRIMETINISTER. WHO WAS
HE RSTL, WAS IT WKRINE?

I TH NK YOD HAVE THE RIGHT ANSWER,
BUtTHE WRONGSPELLING. .TRY AGAIN.
I,,KNOW, IT WAS RICHARD WALPOEE

THAT'S:RIGHT: ROBERT'WALPOLE WAS \
-PRIME MINISTER UNDER BOTH GEORGE .

I AND GEORGE -II

k

4

. .

k
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Is i
.

t rea y necessary that the author' or .authoring mode11 "1

.- of a CAI sygtem be easy to learn "and use? Many CAI lesson authors and -'
'.,'%.

. researchers argue that by using the,authoring-team approach which

include§-allthor,,subject matter consultant and -OrogramMer,. n)y the
programmer will be .involved with. the actual :coding. -Sinci he pro-.

-k- , 1%.'Arammer,i$ familiar with programming t ereis=no
real need' far-an easy to learn, easy to use,CALlangliageor author
mode. I

. . ? ,,,,,

. -. ,e. '1. .

: 7 ,' This may be true for large.CAI authoring projects which have a-

, . large amount of funding,Thowever, when smaller organizations attempt`,
to reduce the authoring team to 1 or 2 people, the programmer is cut :.

,ogt first. Also, in large computer educatfon projects *there the
staff is involved with servicing timeshare users and with 4eyelopment
of computer appliCations, many teachers with little or no computer
experience also become involved with authoring:and require an easy -to-

y' use-author language or mode. 2.

.
,

, ....._

The authoring'staff for a CAI project depends.largely upon the . .

'- :Financial situation of the organization. In a l'rge projedt. each .
.

subject area could easily support a staff which - includes 1.educationair
-,i--,

.

Al . .technologist who understands reinforcement.,punishment and learning , .

theories and has a feel for programmed learning and instructional
computer systems, 1 subject matter consultant who is an expert in his
subject area, 1 programmer-and an advisory council,made up of subject
matter teachers. 'In a smaller Organization, a pool of programmers who
serVIce all subject areas could be used.as,neededand subject matter

4
consultants could.be call\ii,d in from consulting firms or school Aistri-Cts -,

as needed. -.
.

CAI is capable of becoming a widely used and effective educational ,

tool, however, it.must first overcome a num er,of obstacles which are
. impeding its edvelopment. Many noted CAI thoring-pjojects tend to _

, concentrateon:proving the educational wor n of their material by .

stressing certain areas such as hardWare or software capability or.
the people involved with the project. Two major CAI laboratdriis have, .

repeatedly emphasizedthe hardware &Vices availablKto the user; the
r

.

,
Cost factor the names involved with di the project.
They seem to evade. some important issues which must be considered when
.developing and testing CAI'progrtunits.

.

. .

Many of the previous CAI systeMs have not-had the,caliabilities or ,

have not, really give enought thought-or ime to the follOwing issues: ..

.v

/

jl

. ...

q
1) The need for better teaching st ategies to utilize the cape- -,,

bilities of the computer. An visory council should help
to solve this problem. ,, .

,,.6,

. .
2) . The desigti of CAI programs td record student responsAs andto

progress students through a lesson-depending on theS'e .'
. responses -(CMI). . .,- ,.

v

% .

3); Using simulations, problem solving, storage and'retrieva , .

(inquiry) of large amounts of textu'al information together'
, with tutorial and drill and practice. -

1820
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. I

.

' -1 rV ---.. y.
-, ,i 0, i.

4) . The need 'for 'ass' slhg 'learning beha#6, before and after
.

, _CAI- use, -.

5),: Will _a CRT-type termitial continue to Ateact'. students or will
,it,ipse its sparkle?. ;,7; : -:At.0 4

Thi'-hded for -a lower :teeminal,Cost by- obtaining 'state funding- ,,,
. opr codputer manufaAtureri'reduction.

.

.-Poor documentation of CA! units.."'
,13) Convincing administrators and educators that CAI works and

...that it is worth 0 money-which=ts-being spent. .'.
9) .XAI cost versus traditional teachiR6 cost and CBE'cost.

10) The need fore CAI;syste to have the caRability to branch
;from a CAI lesson to wv, gram written in any language. This

, would be a step towards '4 lying the problem eirrcompatible
'_,CAI systems. 'e

,

11)
4

CAI quipmeht and progr
',.. curr nt technology. .,(- ,,. w

%.,,,..,,-40.., Comp ter technology and education should joinitly support
' '.-' ." "'CAI d velopment, but -rarely'd0 so, partly beabse bf a large

_ commy ication gap'between;the two professioni.'
.

,

fng techniques,rarely represent

.1
DocumentattOn of CAI program units is perhaps thenost critical'.

point although each issue is extrefielk.important and should be dis- -

caged before implementing CAI. Excellent documentatiori is necessary
not only for the author to express his ideas.for using/the unit add
to' communicate the objectives and flow of the CAI unit. .

CALproetgram units must beplanneewith great detail. Every
'alternative which can possjbly occur must be carefully planned and
written intp the prbgram. The computer when running a CAI program
operates similarly to that of a teacher who execy,tes his lesson
plan precisely, with its alternate paths for tddividualized instruction.
It is therefore necessary for. the authoring team to document every, move.

. Although Bloom's Taxonomy of educational objectives,is not coin=
pjetely adequate forideveloping CAI program units, it does ,descilbe

.1.049/

student mental processes. , The authoring team shodld consider the taxonomy
.wheu.developing'units so that_somt!lektremely* challenging exercises'
,are Incorporated into the program unit along with those which'areJess.
challenging. .

\

.M. Gagne has attempted to set down a hierIrchy of capabilities
.

,, thatican established by learning. 311e CAI.authortng team. should
also be e of these-learning capabilities so that...the CAI program

. unity do deteriorate to using only" the simplest approaches as -

mekorization.

A

4
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GagneT6.1earning 60abilities are defined as:

1) iReiponseearning-response toga ttimulu§. . f,

,

2). Identification or multiple diseriminatioNearning-abilit.
4

. to distinguish a particular object from :a variety of similar
objects. . '

-'3). Chains or sequences-khaining rlesponse learting.and discrim,. -

ination learning to Obtain more gOmpleilehavior.
. ,

4) ;.,Association.s -assocfatiOn of thefamiliet with the unfaMiliar
. - so that unfamiliar pattern can be recallegrlater.

5) Concepts7classification of,a-varietrof similar but ,not .

. identical things into a. category ,exemplifies:concept formation-. .

,

6) Principles-given °certain Concefts7', a, -rule. evolves'.
7) Problem solving-developmentlof pnindiples or rules for

solving a class of problems. . -

. .

8) 'Stategies--the Manner "in "which a problem fs solyed,
.

..

Bloom's and Gagne'i ideas on learning theory should certainly
be kept on mind, however, these do,not provide much-help when ettemptinl
to define a CAI unit.

, .

0.

After consideringa110I'issues, Tear-Ong-theories and CAI, ,

author language capabilities, the authorinTteam must plan for the
deVelopment of -a 'program unit. 'student.behavioral objectives-should.
be defined, first. MatUrity level, Ability factors, methods for
evaluatimi, range of subjcest mattee.andspecific topicsAo be-included
are to be outlined and documented as step 1 in the authoring process.

.-..

After this initial step has been.comOeted 'step 2*would be°the.devel-
opment of an instructional strategy. Learning theory should be applied- '0.
to the detailed design of the GA1 unit aethis time. The authoring
team should 'decide what material will: be sedin a pretest situation,-

14 as mainline instruction,'in remedial teach4ng,and as'a posttest. The
team must also decide,, from the amount-,of sUbject matter to be incltided.
How many sections of mainline instruction are4eeded. What should tpe,
student be able to dowhen'tle jinishes. the first mainlineinstruction
sequence? How should' the student exhibit what he ha's learned? Rd./ .

should the student be evaluated? What level-of competence should be;nsidered minimal? Each of the questibni must beanswered as part
of the.instuctional strategy: Eac petsfble-path must be considered

, and documented. Depending upon the ayallabilityof an advisory
ouncil, at this time it would be appropriate forthe:authoring team
to consult the-advisory 9uncil for any additions;-corrections or
Oversights. 'After the advisory 6)001 members fine approved the-program
nit,step '3 can begin. Step 3 is actuatWittng ot the CAI lessbn. .

-At this time the detaileO interaction with the'studerifis written
based Upon the strategy *hid was outlineein step 2. Each.interac-
tion with the student must' be considered,and prbp61,paths must be written
so that the unit is indeed indivi0Ualize4 "Aftertte program uniOes.
been completed step 4 caR commence. Step 4involves ,communicating thp
design to a programmer so,that he can write the program to fit the-
authoring team's specification.

0-

,1



Each of the four main 'steps in developing a CAI program unit
should be dpcumented fbr the user. The documentation should.be as
detailed' as` possible so that a user can see exactly what is happening
when he uses the unit.

Good-documentation is only one step towardspromoting the use of
CAI in the classroom. We need to keep plugging away4-developing CAI
units along with CBE materials, testing the units in the classroom
and proving to the administrators and teachers that CAI is worthwhile.
Some advantages which need to be stressed when discussing CAI with
administrators and teachers are:

For the Student

.

1) getter and faster learning since the student is rated and
.advances.atcarding to his,progress.

2) Student does not have to wait 2 or 3 days far teststo.be
corrected or papers handed back.

3) Persanaltzed tutoring - every student answers, not just a
few. Each student's responses are kept'secret from other
students.

For the Teacher
. .

1) Takes away the drudgery-of grading and creating drill
material.

2) 'Gives more time for maser teachers to'write lessons fof
. students.

V.

,3Y No need for computer experience - .ea'sy, to use

4) CAI keeps records

5) Teachers can receive progress reports /
4. 6) CAI is cast effecttye on a laue timeshare'system. It's the

terminals that bring the de5To 'high.

Such fallacies as CAI makes the ld'arning process o mechanical',
more learning takes place with traditional instruction, CAI is mother
step towards depersonalizing instruction and CAI will take away teaching
jobs have already,been-proven false, but when these.comments are brought
up.over and over again. by:new peoplels they must be diScusted and proven,
false again.

P
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.

0Arprogram'unifs,like any computer based'instructional ;.._

. material, must be tested in the classroom before they are released.'
Such fallacies as those mentioned above'can Ite proven false by . . .

including a questionnaire as part of the testing procedurt. Some
questions which should be considered are:

i .

1) CAI :makes learning too 'mechanical.
I,

.

`2) CAI is an inefficient use of my time.

3) I felt frustrated by the CArenvironment.
t 7

4) Even interesting material wouldice boring wh4n presented_in
a CAI manner.

5), f learned a great dea when using CAI and feel that I could
° learn more that with traditional

6) I,prefer CAI to traditional methods of .instruction.

7) CAI is anothei_step towards depersonalizing education.
-

.8) I learned more'ihitickly with CAI.

CAIdis more individualized to my needs.

10) I feel that 1 an boxed in front of this terminal with no
human contact.

-,/

'How soon will CAI be accepted by all educators, administr'ators,
researchers and the general public? And even after it is accepted,
how long will it take for CAI to be fully Uplementesyn the class
room? Who can say?

Many obstacles must be overcome. By speaking in support of
CAI and by for the future of education, CAI will emerge
slowly, but it will emerge!

J
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.-\ 1 -kahn,41erman et al.,.:10. Year 2000 (New. York, 1967), p.135

.
Hicks, B.L. : et al., Th'e :Teacher and the Computer (Philadelphii,
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3 Zinn, KarL."Comparative Study .of LOguafjesfot Programming .

Interactive Use of Dimputer.s in InstruEtion,"EDUMM (September,
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