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"' By the year 2000, computers aref1ikely -to surpass some ‘of man's o
most human-like intellectual abilities, including perhaps some of his
. aesthetic and creative capacities, #n addition to having some new kinds
of capabilities that human beings do not have. - .
', - ‘ NP R v
' £ventua]]x there w11] probably be computer consoles in every home, . .
. « . Pperhaps linked to public utility fomputer§ and permitting each user 'his . —
private file space in a cintra].fimputer, for uses-such as$ consulting .
o the Library"oT'Congress, prepariNg ijnclome tax, ke€ping individual
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Computer Assisted fnstruction (CAI) hasg&aken on many definitions’
by such noted authors, educators and researchers as .Richard Atkinson,
Robert Glaser, A. Hickey, B. Hicks, S. Hunka, John Starkweather, H. Wilson .
and Karl Zinn., CAI 4s defined by some as a very broad category which
includes any use of the computer in education , while others.define v
it morq specifically asg instruction presented by the computer with no
teacher intervention... . . L , .

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. ) / T '

. ) ‘a,'

" Computers have beFome a part of every profession. They are used

in manufacturing, medicine, banking and/many other professions including
education. The educational world uées/@he computer for administrative

as well as for instructional purposes.” Administratively, the computer

is used.for financial, student and report purposes. In the financial
category, the computér 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. proyrams.” The'computer is also used.to produce administra-
;tive; financia];\program cost, evaluation and planning reports. .

f

" 3y

Instructionally : the computer is used for CAI (Computer‘AsEisted
Instruction), CBE (Computer Based Education), CMI (Computer Managed
:Instruction), and CGM (Computer Managed Materials). CAI used the -
computer to present instuction, CBE uses the computer as an alter-
native for instruction, CMI uses the computers-to manage. instruction
and CGM uses the computer to generate materials for.use in'tﬁ? class--
room. a :
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e
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The following diagram show the relationship of CAI' to Romputers
. in education in general: - . < 4
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" A good" CAI sg%tware system is capable of incorporating CMI within
.~ the lesson structure, vhereas CBE and CGM are separate entjties. CBE
uses_tutorials,.problem solving, simulations, dri11, inquiry and gaming
singly as an aide for the ‘clas§room teacher. Units are used by teachers
“~to supplement their everyday teaching. CBE . is an alterrative method -
used by teachers as a supplemént to lecture, films and tours, e.g. a
sciencé tlass that is studying weather may use the program and unit
called WEATHR so that the students may test their predictions for
the next days weather against the computer's prediction. '

In the tutorial computer role, the computerais a tutor. The
student is taught a concept by the computer with no teacher inter-
dction. A1l interaction is‘tetween the computer and the student.. :
Tvo examples of the tutorial role are LATTTT and CLIMAT. LATTIT is , -
a geograpny lesson which teaches the student about latitude whereas .
CLIMAT introduces the student to the climates of -the world. . . ‘o

Drill and practice programs drill the student on his knowl-
edge of a specific topic. A number of programs have been written
such as CAICL and SPDRIL to test the students knowledge of addition, .
subtraction, multiplication and divisfon of inumbers. Other.drill '

_programs such as SPELL which drills an elementiry 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 othér such-computer¥ in education projects as Chicago; McComb, o
Mississippi; Philadelphia;' New York and Oregon school districts. AR

The computer acts\as .a 'simulator for simulation programs where TR
the student engages in a true to life situation. The student in ‘
many. simuldtions must play a role and by entering certajn values and
making decisions he controls the simulation. -ODELL1 simulates 1ife
in Lake Odelh The student plays the role of 1 out of 5 given fish
and must make decisions as to whether he shduld try to attack another

' species or whether he shou]q try tosescape. : '

ad

.. _.Gaming is competitive action between participants to ‘achieve a
goal. Many educatoks- do not consider gaming. to have any instructional
merit, however, some dctually do-in that they teach the student that ' L
all subjects.can be fug-and interesting and-actually have real appli- -

+cations, Such games as\MARKET which allaows two teams<of students. to . °
manage the manufacturing) advertising and selling of a consumer article ., '
and.BAGELS which teaches the ‘togic of decision making-aré two examples .
of worthy games. ‘ . ) L.

. Problem. solving -programs Xall into two categories, those which = .o ° < -
the- student writes himself.and ‘those which are written by someone else
but epable the student to solve. nother problem. _In student-writtén

_ program§, the student must define ‘the problem logically and must wWrite
a program for the computer to understand. The computer will then do
- the necessary calculations and provide the answer to the student. Here
the computer is an aide in teaching problem solving.skills by pro- =7~
gramming. In the second category the computer is the prob]em‘solven. S
A student may wish to.factor a certain trinomial so that ‘he cah solve . .
-, @ mathematical problem involving rectangles. The issue is bot whether . . °
" " the student can factor, but whether he can solve a preblem involving. ¢ . -
rectang]g%, therefore, factoring becomes a' tedious task and why nat use |, .- >

.
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‘the computer?” A previously written program called FACTRI can be acceésed
‘at this. point to factor as many trinomials as is supplied by the i}dﬁent.
. . 2 . - v .,
N The. inquiry role of computer instrucéibn means database stgrége,
-retrieval and analysis of information and also dialogue. Dialogue is:
virtually impossible with present technology because the. need for computer
sBftware to-analyze English sentence structure and/or human voice ‘
patterns cannot be met. Therefore, any further discussion of the inquiry
role will not include dialogue. “Inquiry programs such_as INQUIR analyze
large databases of election information, population statistics or :
otherﬁyser—bujlt databases and produce charts or other output for the
tudent to study. GIS (Guidance Information System) also an inquiry
Program, reads large databases of 4 year colleges, 2 year collegés, &
scholarship information and' vocational information and prints certain
informatiom for the user. -
~\ . - -
CGM programs generite a specified number of copies of a maze,
puzzle drill exercise, etc. to be used in a classroom.

4

CMI programs monitor and guide students through a unit or course.
The computer_d&és\:g; present course material or attempt to tedch a
corfcept. CMI programs guide a student through coursework by evaluating
-his performance on test given by the teacher. The scores are'entered -
into the -computer and a progress report is kept on each §tudent. The
student, depending upon complexity of the CMI program, may\:e to1d to

read a cerffin book, work an exercise, take a test, or see the -teacher
" 7 for further work. : v . ‘
~ CAI program units, use simulations,. tutorials, drill, prahlem
solving, gaming and inquiry together to present a concept. A program
unit includes the program and all written documentation which supple=
ments the program. The program teaches the concépt by giving a pretest
in the form of 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 depénding on student progress
"or to produce reports’to.help in teaching the class more effectively,
this can in the more recent CAI software packages be -incorporated into
the CAI Tesson structure. . .- ' : o P
) Until just recently, CAI has usually been considered to be tutorial
and drill and practice roles oddy. New develpments in CAI §oftwane
. systems haye made-it possible to write CAI program units which utilize
all six roles of~instruction: tutorial, drill,. simulation, problem
- solving, gaming and-inquiry and CMI together in one program univ:if
- desired by the author. ° , ‘ ) :

© o CAL is definitely d plus for teachers, students and ‘education, but
it has been veryslow.in coming. Partially because of-cost, but also
. due to educdtor and administrator conservatism and-inadequate CAI system -
" software“and user program units. :, o0 ' T ‘
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The PLATO project has excelled in its hardware and software achieve-
ments, howevers\jhe cost of~the PLATO terminal and the system-itself is .

.atrociousty high. School di§tricts do not have unlimited budgets,

especially to spend in.the area of computer instruction which has not
. proven itseld to be an essential part of education. ’

i « +

\~~The TICCIT project has -brought the cost down somewﬁat,Thowever,
th,ygga e not begun. to produce any user program units and therefore’
canno¥ yet be made available. . ' /
v ' ) % ’

- ‘The CRT terminal which is a necessity for CAI will 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 will no longer be a factor, N

) Administrator and educator conservatism is another major issue °

which needs ‘to-be addressed. Many educators are afraid to change o
cannet change because they fear they'11.1ose their jobs, they fear that

a heavier workload will be forced upon them or they fear that the student
will be ahead of thep." CAI needs to be brought into"all schools.on

a trial basis to show educators what is available to them ‘and how it all

"werks. There is really=somethihg better than the almighty teletype, - -

.but most educators don't realize it!!! CAI will not cause teachers to
be 1ayed off, but will probably cause an increased need- for %eachers.

It is widely accepted fact that wherever a computer emerges moye jobs

are created. The role of the teacher will change, however, an’increase
in the workload wiTl not occur. Thé teacher will no Tonger -need to .
perform tedious duties such as grading and reporting and repetitious ey
duties as lecture. Some Tecture will still be necessary depending upon
the teacher and the unit being studied, but much of thq’repetition_that

-teachers despise will disappear. . -

" Y. Hicks and Hunka 1in their book The Teacher and The Computer .devote

a layrge section to the rolé of the teacher who uses CAI.- "CAI definitely

pointst a new role for the teacher. This role invdlves working with«

teams of professionals and para-professionals, It-will reguire the.
teacher to be more competent in terms of understanding the nature of

his studentg and the subject matter. It'will require a highly coor-

dinateg team .effort, cdnzinuous evaluations, reviewsyand modifications

in the CAI environment." " . ' .

o

" A major problem with CAI as with ‘any computér aided learning
materials is the incompatibility of computer systems -and therefore,, the
unavailability of CAI program units. Conversion between computer
systems is a horrendous’ job.  Hopefully, sometime in the near future,
the ideal computer system will evolve which will alleviate the’.conversion
problem. The system will be cap of translating.any CAL program. = .

* unit into {ts acceptable forpaf. - In addition to this feature, ‘it will,

be cost effective, it will Ke extremely user. orfented which means it -
will be easy to author materials, (no language to learn) and gasy. for
a student to use, a database management capability will exist.to store
.and retrieve large amounts of information quickly and-efficiently for
. administrative as well as instructional. purposes and it will include”

o all negessary functional capabilities to provide good irstruction. . -
. R .t . S T i .:. . '
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A great deal of CBE development has Baen ﬂbn@a&@ the Huntington

Projects, Digital, MWPEL, Hewlett Pactkard and othEF noted'.educational
organizations. Somé CMI programs “have been dgyejﬁﬁ‘ .and implemented -

by .the Westinghouse, Learning Center, CAM pnpjggﬁ'aﬁd?F]bridd State
University. = CAI program units.have been dﬁyegbped by. the PLATO ‘project,"
University of Florida, University of California at Irvine and .the
University of Alberta CAI Ldboratories. lVaribus CAI languages inciuding
TUTOR, PLANIT, COURSEW;;IEB, APL and various versions of BASIC were

used to create the CAI program units. Since these lafiguages are
specialized it is isgj.probaple i& not impossible to convert them to

other computer syste \

o , . . 5 i

The past few years,~a large number of CBE, and some‘CMI and CAI _
programs have beey implemented on computer systems around the United :
States. The cost’and time spént on the conversions were extreely ..
high. The gost,and time spent on development and conversion.of CAI
program units ¢ould -be reduced significantly on_a large -timesharing
system which services' CBE users_and is equipped with a powerful,
but user-oriented CAI language. - ., ot

1

v . K4 | .\ .
AT1 CAl software packages provide the student 'with basically the. =«
same thing/ Simply, the student is given text and is asked for an ‘
answer.bﬁz e student never realizes he is -being branched from frame

to frame or that his answer is being mgtched according to a certain
algorithm. Some CAI systems :include only an author language and
studegy interpreter, which may actually be the sdme code but could
possibly be two separate programs; while others are highly sophisti-
.- cated and include communications programs, -data maragement routines,
ari author mode, interpretive routinhes. and calculators. _The former is .
. referred to as a CAI author language, the latter to a1 CAI system. Some
re easier to author, others have a large number of niceties as far as
authoy, Tanguag .capabi]itie§<and hardware devices. ~A CAI system should
contain engugh basic qualities to at least make it worth the storage :
. 1t takes up in the computer. The' extra features can be added on after
the basic features are chosen. S )

Zinh stated in his study Comparative Study. of Languages for o .
Programming Interactive Use of Compufers in Instruction that "Education
software is~restricted~by the nature of the languages developed.an
the ‘available hardware on which software can be used. Mo present ©
solution eXists to the problen of need for.appropriate author languages.
Presently, therefore, there is no ‘solution regarding.sharability of
* prepared software. Computer assisted instruction development is . 3

“inhibited by a need for compatible .educational and computer ;oftware

] -
,
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When choosing a CAI software package, one shou]d cons1der the
fo]]ow1ng criteriaz .
1. Must run on available hardware . ', L.
2. Must have BASIC capabilities. Some criteria to consider \
~are those developed by C. Frye:

a. User Prientation

‘ b. LességsHandllng .

L? C. Record)Handling, - Fites .
d. Conditional Branching BN
e. Matching .. ’ . .
-f. Calculation r ) ' A
.g. Communications T .

‘3. The system shbu]d have general app]1cab1]1ty An author
language which ties ‘the author to a specialized format .-
doesn't leave room for much creativitys A CAI package which
can also be used for adm1nistrat1ve purposes will be

. accepted more easily by- @ducators, and administrators.

A number of CA oftware packages have been developed, by "educational

institutions and computer manufacturers. "Some new- languages have

been motivated by def%c1enc1es in old ones.and emerge as only supet=
ficially different." ¢ There are bas1ca]]y six levels of CAl
author lgnguages. The higher the number the easier the lesson is to -
author. Complete, CAI software packages (more than just a CAI lan-
" guage) are 1ntermfxed within the six levels and some ]anguages fall

LS

Anto more than One category ‘ ‘ . . .

1. Languages adopted_ from Com*ers S

I B

« FAIL - ‘ o
AUTHOR : -
2, Interpreters used for CAI and non9CAI app]ications
BASIC , .
APL .

LIDIA
3. Interpreter types dE¥eloped specifica]ly for CAT U=
, COURSEWRITER III.

NEWBASIC/CATALYST ) ) N N

TUTOR - | \

PILOT - ‘ ﬁ ® o, :

Ry

PLANIT . . \ B T UL -

UIL/ASET . ‘
 SCHOLAR/TEACH - .~ - B A

\
. 3 [ -
IDF . . i
R .0
. i v -

5; Author prompted languages
IDF | : . o

© SCHOLAR/TEACH .- . | SN
. PLANIT 4 L . C

-y

L
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[ and 1) ’
Message
Switching

&

Yes- JYes No No ‘lYes <} No Yes No Yes Yes |No {No Yes |Yes

Special » *
Hardware
Complex LN B I ' o = — =T s
" Algebrajc | | o I N . ) g 1. -
, Func€1ons fov |Yes [Yes |[Yes [tio No }JNo [No Yes Some [No " |Some [No }Yes .

’Yes No No No }Yes ~Yes | Yes No No:.M Yes |Yes |VYes Yes |Yes

Student can . N . . ] N
« Pprogram Yes fYes JNo |[No o Yes | No No Yes? |[No No. |}Some {No |[Yes
. while in ‘ ' ' +(tutor - “
> CAI Tesson . v | ials .
—_ , > - yes) S N :
* Listing of ) . : . . " .
student data . . > :
T-offline | No I 1,2 |1, 2 - LY N . 1,2 {2 1,2 {1 1,2 1,2
. 2-online ‘ ‘ ) . T R B
(reports) . : .
P .

1
.

L

Student .can o -
1-mod{ fy : ’ O PR -
2-erase 1,2,3{1,2,3]No No No® b No '] No .7 INo 1,2,3fN0 <11,2,3YNo- |No .

. 3-insert . : 6 , ) e
entire word ) ' - , .

s

. Supports 1
1-simulation . i
2tproblem ¢ . of ' . !
solving  fi1a,b fTa,b 11a,b f1a,b] No " 1a,b) Ne” | 12 [1a,b [1a,b |1a,b |Ta,b |12 lash -
- 3-inquiry {l2a,b {22,b | | 2a,b | 2a - «f2a,b 2a,b . 2a,b
4-text  ||3a,b : : 1 77 | - {3200 |sab|3am [3,b ]300
“handling 4a,b {4a,b ' . 4a, b “lda,b. |~ (not .
.a-Separately / H . C good)

b—Together
'In 1 progra

" Lessons must .
be compiled
before they
can be u§ed

& .

-

s : . ‘. . ,
7 IN& |No | Yes No [Yes | No= JMo .[No |No fNo Yes | Yes

-

Student can
start where
. he Tleft of fljt
.after last {
1og off.

No fNo | No "1 Yes | mo No Yes .lYes [No |Yes [No |VYes

Lo

.
A e e ¥ e LS

.Is a
higher level e,f, - . .
’language 'JEb Yes [Yes |Yes | Yes flo Yes.| Np ho - jlo No' Np Yes | Yes
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_LANGUAGE “ [f UIL

APL

HEW

BASIC

COURSEA
WRITER

IDF

PLANTTL

Rps

Author nus 4
now answeri
to caleuilate

" and includes No
in answer }°

o ~

o

due’

fo
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‘ Print command is hicer (i.e. 4000 Pr."-iceeeeeualE . . g
- - S . L . . ___:______’_LF . L) «
.- o -....‘-.‘---_-CR .
e cooor N S ' .
‘ - SO 1000 frame -==--=====end_of, frame)
- ! A . K o . < . N
’ ’ Keyword.search canbe executed te check for the key work only -
before designated string. - L o N
* IDF »"'student and teacher must open files o .
*+ ', student can-use //Go to change course of stu .
author can use help command for ‘authoring i
~" PLATO - Uses ‘full screen input ' .
courseware is available in large quantity .
* \ v & .
. ‘BRS - can be used oh Tine as an administrative system
- - uses full screen, input - < ’ .o
,; TICCIT - Uses full screen input ‘ . .
, . completely student controlled = - . _ . - )
” - 9
o 1 A * - ]
’ml s . . g 5. 2 .
B = - STTNA A ‘ .
' . ¢ p et
-t ¢ ° ) N NS . =
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Reinforcement responses are stored in a file.

For lopp is easier to understand (i.e. if pass> 3.thén 850

instead of for I=1,3

Next I -
3 8 )

can inquike a file an

§

d

+

% . .

get back into program




four of-the CAL systems which Wefé’Qiscussedy

. 40 IF IEQIV(R$,Y¥$,0) 60 T 70

4 . ‘0‘ . - ;&- ' ’ ,“ .;
;. A11 of the mentioned CAI systems or languages are fairly similar
to” the student. Message switching, student programming, calculator
and student correction capabilities may vary between systems, but™”
basically the student i$ provided information on a communicatfon = -
device and is' asked at -specific instances to provide a responseé. ) .
-Some systems utilize full CRT screen qap&Qility‘and therefore give .’
- the student and-author more room for expression., j
The authoring capabilities, however, vary drastically. Some
authqr languages require that a complex language and format be
Tearned, others prompt the author when creating a lesson and the fill-
in-the-screen type authoring provides successive CRT screens to the -
author to:be filled out. o : S

ot

L,

¢ ‘ B § &, -
" Following are authoring and/or student interé“tﬁ'

examples of

\

NEWBAZIC/CATALYST | .
Muthoring NP

10 PR. "THIS IS A TRIVIAL EXAMPLE OF A TUTSRIAL . RHERE YOU MAY USE

GNBS TO RETRIEVE DATA FROM, THE FILE/RIPLEY/. . DO YQU-HAVE YOUR FILE .

INSTRUCTION SHEET WITH YOU?" o F(F . -

20 LET Y$=",YES, YUP, SURE, OF COURSE, AFRIRMATIVE," . oo,
. 30 INPUT R$ - - . . Q. :

50 PR. "PLEASE L0GOUT AND OBTAIN THE FILE INSTRUCTION SHEET. PRACTICE "
USINGOIT ON A TERMINAL BEFORE TRYING.THIS LESSON." -
60 STOP . e . :
70, PR."HERE IS YOUR FIRST QUESTION..... <7 ' o S
NAME AN OBELISK FOUND IN AFRICA" . ot
80 INPUT R$ - ’ T \
- 90 IF ICO(R$,"KARNAK",1) CALE RRIN, GO .TO-120 v \ - e
100 PR. "SORRY.:- YOUR ANSWER _ISN'T QgEyWE ANTICIPATED. y .
WE HAD' THE 'TEMPLE_OF KARNAK'IN MIND" ™~ - n T
120 PR. "LET"S TRY ANOTHER QUESTION = _ coe SV
. . . Vs . N , ‘.
]30 EN ’ b e B ’ N !

Student Interaction.

RUN/T.RIVIAL/' Lo ’ . o I
THIS IS A TRIVIAL EXAMPLE'OF W TUTORIAL WHERE YOU-MAY USE \eNS-T0 . .

RETRIEVE DATA FROM THE FILE/RIPLEY/. DG YOU HAVE" YOUR FILE INSTRUCTQ?N 5‘\‘ . “

SHEET WITH YOU? -

YUP ¢ 'R - ‘a 2
“"HERE IS YOUR FIRST QUESTION. ... : ot
. NAME AN'OBELISK FOUND.IN AFRICA . - -
?@N'th T e LT - ’ A ce !;.
VER.AUG 12 16:20 . - I R
...OPEN/RIPLEY/ FOR_INPUT 2 =« T Ca L, ¢
; . ;’ 14 - . ‘_.;:\‘ N L .« . .

- ) ) "' 4"; . ." .AA
E . "1‘ -L‘ ! N

-~

-

‘/.




Ihput FROM 2. A$(I) FOR I=1 TO §*-
PRINT A$(I). FOR_ 1 170 5 "
"4 ITEMS: . .
THE WASHINGION:MQNUMENT
THE *HONG KONG ‘HILTON
THE TEMPLE OF KARNAK_
THE HANGING GARDENS
. CLOSE 2
EXIT - -
RESPOND T0 LAST. INPUT: REQUEST
-?THE TEMPLE OF KARNAK 'IS THE ANSHER

- ki

VERY GOOD INDEED{
" LET'S TRY ANOTHER QUESTION

~ uﬁhormg

T:  HOW.DO YOU THINK COﬁPUTERS CAN ‘BE USED . N
: . EDUCATION? |
. *ANS A:
M: MANAGE ADMIN, INSTRUCT, PROGRAM, TEST
:  GRD, COURSE, ANALYS, TEACH . -
TY: YES, THAT S A'GOOD USE. CAN You THINK OF ANY
1~ OTHERS? _ .
J¥: J*ANS,
T: 7DO YOU.THINK THAT CHILDREN SHOULD RAVE AN
H —OPPORFUNITY- TO LEARN ABOUT COMPUTERS?
Mz NO
J¥: *NO
M:  TEACH
Yz T*TEACH
‘T: ONE.OF THE BEST WAYS IS TO GIVE THEM AN
: OPPORTUNITY TO WRITE THEIR OWN PROGRAMS.

M . COMPUTER, ACCESS COST
*COMP B
*TEACH T: OF COURSE THE .TEACHERS -SHOULD WRITE
PROGRAMS TOO,*AS PART .OF THE PRESENTATION
OF ‘THE COURﬁE THE TEACHER- SHOULDN'T HAVE
-mmmommmmmmmwmm
CURRICULUM" 'TO MAKE USE OF COMPUTER- .
AIDED .INSTRUCTION. ~BESIDES, IN'A DIALOGUE
YOU HAVE TO KNOW THE STUDENT'S USE OF . -
LANGUAGE TO INTERPRET ANSWERS—THAT CAN
‘ BE DIFFERENT FROM ONE GROUP OF CHILDREN
TO‘ANOTHERf ,
ST 7.3*‘




7~
$ o
’ N

- E: oL
/'*COMP Tp WE'RE ASSUMING THAT MINICOMPUTERS.
¢ . ARE GOING TO BE CHEAP ENOUGH- SO THAT ’
.+ SCHOQLS CAN AFFORD THEM, OR THAT REGIONAL
N OED CATIONAL NETWORKS WILL BE DRVELOPED.,
J: *TEACH
. *NO. T: REALLY? WHY DO You SAY THAT? =
A-

>

0 MEw O L

PLANIT

Authd?]ng : - B - /

. et !

, *Q ' - : - /ﬁ.

, FRAME 2. 00 LABEL“*MATgh\\\\ : ,
2. SQ.. o -
*LET'S SEE 'WHAT YD REMEMBER ABGOT TEMPERATURE.

*USING F FOR DEGREES FAHRENHEIT AND C FOR DEGREES

*CENTIGRADE, WRITE'THE FORMULA FOR CONVERTING FROM

. *DEGREES’ FAHRBNHEIT TO DEGREES CENTIGRADE.\.
*HINT: F=9° (/5+32 CONVERTS FROM CENTIGRADE TO
 FAHRENHEIT. ,

3. SA. T -

© *0 FORMYLAS ON. WO

"o *Atc=(5/9)° (Pe2). < o ,

. *BF=9° ¢/5+32 . Lot
*e‘c=(5/9)° F-32 l, : :

4, SAT .
. *AF:NOW YOU VE GOT If’ B:15
*BR:YOU'RE STILL COMVERTING FROM CENTIGRADE TO
FAHRENHEIT, TRY AGAIN.. ;

*BC F:NOTE THE DIFFERENCE C: B ouT .
*-R: g . < '
*"C:‘) R ‘. R t , RGN
- &, - \'
. @
"': ] edd
S -
; Lo :
e 16 !

§ oY

.
L




" /IDF <t
. .. e T
- Authoring .

- SECTION #1 L

’ % OPTIONS? KEYWORD SEARCH L |
TOTEXT: Y L
" ?GEORGE IT RULED GREAT BRITAIN
?FROM#1727 TO 1760, AND DURING
. ?THAT REIGN HAD A SERIES OF WHIG \
, . ?PRIME MINISTERS
.~ QUESTION:
! ?WHO WAS GEORGE II'S FIRST PRIME
; / IMINISTER:
o CORRECT ANSHER GROUP:
o ?WALPOLE
.REPLY FOR THIS GROUP T
/ ?THAT'S RIGHT. ROBERT WALPOLE WAS ™
?PRIME MINISTER UNDER BOTH GEORGE -
?1 AND GEORGE II
. WRONG ANSWER GROUP #1 .

?COMPTeN : . By

REPLY FOR THIS GROUP: ~

?NO, COMPYON WAS GEORGE II'S *~

: « ' 7THE FIRST?

WRONG ANSWER GROUP #2
PWALP

: MOLP '

- REPLY .FOR' THIS GROUP: ,
, 71 THINK YOU HAVE THE- RIGHT \ : o . ' .
?7ANSWER, BUT THE WROéSPELLING o : L
?TRY AGAIN. (ETC. ) ) . " o o

Student Interacbon ' N ' h - ewoo !

. "WHAT TS.YOU I
L 1005, JOHNNY

I

EEORGE II'S FIRST PRIME S ‘

R? COMPTON, T THINK. C o - o 0,

COMPTON WAS GEORGE II'S : - C , :

ND' PRIME JINISTER. WHO WAS e ST

HE ¥¥R5T? S IT WELPINE? : . :

/L THINK YOU HAVE THE RIGHT ANSHER, ~. . L e

BUJ THE WRONG SPELLING. -TRY AGAIN. - . T e T

/. 1,KNOW, IT WAS RICHARD WALPOLE . e -

¥ //« THAT'S-RIGHT: ROBERT:WALPOLE WAS \ o L e

¥+ fi  ,PRIME MINISTER UNDER BOTH GEORGE , T ST L - .
- ;/ﬁ /1 AND GEORGE TI -(ETC.) ° S e IR

. . ' ’ ) S . * )
..«*'.' s ." - ot ﬁm/\> 197 X “ y ‘ oL

. . - =

N “ »oagatt - A3

N . Y s . < e . ’ . ¥
. - .

e
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° 4 Is it really ﬁecessary that the author’ language or authoring mode -
.-, of @ CAIl system be easy to léarnand use? Many CAI lesson guthors and = :
- researchers argue that by using the authoring-team approach which
includes author,. subject matter consultant and programier,.pn]y the
.- ' “programmer will be involved with.the actual:ceding. -Since‘Ehe pro-.
) "grammer.i$ familiar with programming technique and :jargon there is:no
‘. real need‘f@r-an easy to learn, easy to usetGAIﬂlanQQEQe*or aqﬁhor

. mode, | 5 :

*

T ‘ | 'é . )

.~ This may be true for large.CAI authoring projects which have a- *
large amount of funding, however, when smaller organizations attempt
to reduce the authoring team to 1 or 2 people, the programmer is cut’
oyt first. Also, in large computer edueatﬂbn projects where the
staff is involved with servicing timeshare users and with development
of computer applications, many teachers with 1ittle or no computer .
experience also become involved with authoring .and require an easy-to-
use -author language or mode. ’ L. -

The -authoring’ staff for a CAI project depends largely upan the .
t-  financial situation of the organization. 1In a Targe project. each .
subject area could easily support a staff which-includes 1-educationa®
. technologist who understands reinforcement. punishment and Tearming
theories and has a feel for programmed learning and jnstructional
computer systems, 1 subject-matter corisultant 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, needed and subject matter _
* .consultants could.be called in from consulting firms or school -districts
as needed. ™ ' < . a T

-

. CAI is capable of becoming a widely used and effective educatiopalj
tool, however, it.must first overcome a nugzer\of obstacles which are

. impeding its edvelopment. Many noted CAI atthorinp~projects tend to -
., concentrate_on-proving the educational worth of their material by . °
stressing certain areas such as hardware or Software capability or-
the people involved with the project. Two major CAI laboratdries have .
repeatedly emphasized the hardware devices avatlablesto the user; the
cost factor-and the names involved with the direction of the project.
They seem to evade.some important issues which must be considered when
-, .developing and testing CAI'progrQT\units. ..
Many of the previous CAI systeis have not had the, capabilities or
have not really give enought thought- or time¢ to the following jssues: .

1) The need for better teaching styategies to utilize the capa- -
- bilities of the computer. An ativisory council shoulddgglp
: to solve this problem. , ' e LTy ,
* 2) . The -design of CAI programs-td record student responsgs and. to
_ progress students through a lesson-depending on these .
™. responses (CMI). , .- . O
3). Using simulations, problem solving, storage and retrieval.
(inquiry) of .large amounts of textual, information together
. with tutorial and drill and practice. ‘ §%§ )
N s,

80 - ( f

. 2
e g -

5
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- . .- 7{\1:.7,‘7 ﬂ}rﬂwﬁ ' ' N » o _ .
N — X ‘..,; . . L . . : . . ‘ ' L -
X ; v . ;“ ‘t-. \,‘;’_m . » i'ul&f.‘x'-:ig: ) R . . 4.% [} ° . . _
- - - 4). Ttha need ‘for ‘asséssing learning behavi6r before and after '
- . . ..CAT use. . T , .o ,
- * .. +5). Will a'CRT-type terminal continue to attract students or will T
£ sossendt Jose its sparkle? . - 3 oL TR . - - ' :
: ﬁThehé‘éd for-a lower {tef'mfn_a} cost by obtaining state funding- ...
: .+ or computer manufagturers:phice “reduction. . e
2 . -7,}?5‘»’?001* documentation of CAI units..” C
) Taa . 8) Convincing administrators and edutators that CAI works and
K : : . _~that it is worth the money which.is being spent. ... * ,
R 9)" LAI cost versus traditional teaching cost and CBE’cost.. “
e e 10) _The need for*& CAI..system to have the capability to branch
L E .. :from a CAI lesson to a;pmbgram written in any language. This
_&&,' TR, o .y , Would be a step towards=shlving the problem of incompatible
Ly e : "i\-',.CAI systems. Y A i u st
N 11)- CAI ‘equipment and prografming techiniqyes rarely represent:
s 2o current technology.” - #e-' - - - '

¥

A

-

" +,are incorporated into the program unit along wi'_ch\those which are  Tess" .
. | N '

N » s
i-‘%ag—}l}}QCQmp ter technology and education should jointly support
* #2 >"GAI development, but rarely’do so, partly becdlise of a large

.~ commynication gap’ between the two professions.’ ’

A R R . h . ‘
‘Documentation of CAI program unfits -is perhaps thefhost crisical i
point although each issue is extremely, important and should be dis- -
cussed before implémenting CAI.
pot only for the author to express his ideas.for using/the unit-and
to commuriicate the objectives and flow of the CAI.Bn'It. L. =

CAI-pr%gram units must be"planned:with great detail. Every
“alternative which can possibly occur must be carefully planned and
written intp ‘the prdbgram. The computer when running a CAI program
operates similarly to that of a teacher whe executes his lesson
plan precisely, with its alternate paths for 4ridividualized instruction. -

It .is therefore necessary for. the authoring team to .document every move. N

.

. Although Bloom's Taxonomy of educational objectives’is not com-
pletely adequate fortdeveloping CAI program units, it does .describe N
student mental processes. . The>authoring team should consjder the taxonomy
xheyp. develdping’ units so that. someésextremely challenging exercises’ u

“~g“ . N

challenging.

“‘”*“.f"‘ %M éagﬁe has attemptedkto'sei: down: a hier,a‘irch,y'of éababi]ities
; that/ca

" also be e of these’learning capabjlities so thgt the CAI program I
“unitsr do deteriorate to using on]?’,the_ simplest a'pproaphes as - -
mefnorization. ‘ . L o i

n ﬁestab'l-ish‘ed by learning. Jhe CAL authoring team -should

4 + BN oo

Excellent documentation is necessary . @




..

L]

s B - A.'. N - ) ‘ : - R Ly
L C . S-S .
Gagne'§f8:1earning.chpabjlit1es are defined as:

1) (Response-leagning-response to a &timulus. . -~ % - .
2). Identification or multiple disériminatioM]earning—ability
to distinguish a particurar object-from a variety of similar .
. objects. - - . v AR
-"3). Chains or sequences-3thaining ﬁesponse ledrning and discrim- .
' ination learning t& obtain more complex®behavior. :

“ -

4) ».Associations—association of the:familiar with the unfamiliar
~ so that unfamiliar patternm can be reca]1eg,1a€ér. . .
5) Concepts—classification of ,a ‘variety~of similar but ngt . . o
identical things into a category exemplifies. concept formation.
6) Principles—given cértain concefffs; a rule evolves. . .-
7) Problem solving— development' of pwinc¢iples or rules for
solving a class of problems. . . ©oR 0
8) 'Stategies~ the manner in which a problem is solved, .
i - . ot -7

Bloom's and Gagne'S ideas on learning theory sheuld®certainly
be kept on mind, hgweven, these do not provide much help when attempting
to define a CAI wunit. x : A - " :

- - ’ ' e .~

e .
.

" After considering-aTi{ﬁA}‘issues; Tedriéng. theoris .and CAL
author language capabilitiés, the authoring team must plan for the

+ development of .a program unit. fStudéntﬁbehqviora] objectives-should * ..

be defined first. Maturity level, ability factors, méthods for -7

evaluation, range of subject matter and.specific topics.to be "included

are to be outlined and documented as step 1 in the authoring process.

After this initial step has been.completed 'step 2°would bethe devel-

opment of an instructional strategy. ~Learning theory should be applied” ¢ -

to the detailed design og the GAT unit at this time. The authoring o

team should decide what material will. be used §n a pretest situation,- = ~ .

as mainline instruction, in remedial teaching and as’a posttest. The

tedm must also decide. from the amountof subject matter to be included. ’.

How many sections of mainline instruction are needéd. What should the, - .

student be abTe to do\when'hgdfinisheS‘ihe‘firét'mgfplipe‘insxructjoh : '
ent exhibit what he has 1earned? How S

-
A

séquence? How should the stu
should the student be evaluated?®lihit Tevel of competence should be
onsidered minimal? Each of the:quuesffbns'must be-answered as part -
of the. instuctional strategy. Each pesstble-path must be considered
and documented. Depending upon the ava?]ybi]ity‘qf,an advisory :

ouncil, at this time it would be appropriate fof“thefauthohing team -
to consult ‘the advisory council for any additions;.corrections or ) -

. "(Oversights. "‘After the advisory couricil members Rave approved the: program )

nit, .step 3 can begin, Step 3 is actual writing of the CAI lesson. ° . .
“At this time the detailed interaction with the 'studeit’ is written . .
based ‘upon the strategy which was outlined”in step 2. Each.interac- .
tion with the student must be considered*and,propé\hgaths must bBe written .
so that the unit is indeed individualized. *After the program unit has - S
been completed step 4 'can commence. . Step 41ﬁvoﬂve$.)commun1Cat1ng the R
design to a programmer so, that he can write the program to ‘fit the’ s, - ;
authoring team's specifications. ™ G .:2 .~ L o

-~ < .
- R - . “~a e .

B
hd - . el
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‘Each of the four main ‘steps in developing a CAI pragram unit
should be documented for 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 1s only one step towardspromoting the use of
CAI in the classroom. We need to keep pjugging away<-developing CAI
units along with CBE materials, testing fhe units in the classroom”™ °
and proving to the administrators and teachers that CAI is worthwhiles
Some @dvantages which need to be stressed when discussing CAI with e
administrators and teachers are:_ '

. . \”
For _the Stident N | -
1) Better and faster learning since the student is rated and ‘
.advances.according to his progress. . ~
2) Student does not have to wait 2 or 3 days for tésts,to\be
corrected. or papers handed back. ' -
) 3) Personalized tutoring ~ every student answers, not ju§t a
few. Each student's responses are kept 'secret from other
students, - | ) -
For the Teacher - ' .
1) Takes away the dr ulgery ‘of grading and ¢reating drill
material, . : ‘
2) 'Giwes more time for ma§7@r teachers towrite lessons for '
- students. ‘ oot
,3) No need for computer experience - eééx to use . -
- 4) CAI keeps records . . ‘
5) Teachers “can rgceive progress reports. . . /"
: ¢
L}
It!'s the

6). CAI is cost effectiye on é ]asgeltiheshare“system.
terminals that bring the caEt\ o ‘high. .

. f e
3

Such fallacies as CAI makes the 1€arning process too mechani aly
more learning takes place with traditional instruction, CAI is amother
step towards depersonalizing ipstruction and CAI will take away teaching
Jjobs have already-been-proven ¥a]se, but when these .comments are brought

‘up .over and over again by new people, they must be discussed and proven

<

false ‘again.

e
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'materia], must be tested ip the classroom before they are released.

GAI' program units, 1ike any cemputey based instructional -

Such fallacies as those mentioned above can He proven false by . .'f
including a questionnaire as part of the testing procedure. Some
quesgions which should be considered are: " )

"= 1) CAI.makes learning ‘too mechanical. ~ ) !( . - T
- 2) CAI is an inefficigﬁt use of my time. ” -

3) 1 felt frustrated by the CAi'environmenf. e
- ‘ -

{
T

4) Even interesting material_Wou]d‘pg boring whédwpreéénted_in *

a CAI manner, ,
. !

that I could

5h f learned a great deal}when using CAI and feel
*" learn more that with traditiopal ipstruction.*

!

- 6) I prefer CAI o traditional methods of instruction.

7) CAI is'énoihe}_step towards depersonalizing education.

. -8) I learned moré'gﬁ'uick]y with CAI.
P - \e =

N

| . -

9) CAI.is more individualized to my needs.

10) 1 feel that I am boxed in front of this terminal with no

’

human contact.

e -
“How soon will CAI be accepted by all educatdrs, administrators, .-
researchers and the general public? And even after it is accepted,- -

“how long will it take for CAI to be fully dmplementgg41n the class~

,slowly, but it will emerge!

room? Who can say? ‘ ady

Many ﬂbstacleé must be overcome. By speaking in support of
CAI and by-fighting for the future of education, CAI will emerge,

.l 3
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