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COMPUTER DIALOGS AT 1RV1N¥ - ONE MONTH'S ACTIVITY
..Aifred Bork .
Physics Computer Devilopment Project

Pniversity of California
. Irvine, Califagrnia 92717
I
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l
The Physics Computer Development Project at ‘
the University of California, lrvine, is involved

The work of the Physics Computer Development
Project, funded by the National Science Founda;

in the development and use of computer-based tion and the University of California, is almost

tcaching materials, primarily in the sciences,. entirely dependent on graphic capabilities, so

Several recent review papers about our activities graphic terminals are employed in most of the

have been published.l These papers typically activities reported in this discussion. We cur~
- consider the Project objectives, the types of rently hax@ about thirty Tektronix 4013 terminals

dialogs available, and the authoring procedures available Tor student use, about twenty-five on

for developing dialogs. the Sigma 7. Although some of the dialog activi-

ties can take place‘on nongraphic terminals, most
‘The present paper gives a different cross sec- require graphics.

tion on how tomputers are used in education at

Irvine by concentrating on a single month's ac- January Classes

tivify, January, '1976., 1t considers both dialog . ’ .

usage and dialog developmental work during that Most of the student-computer dialogs developed

period. Naturally any one manth will have pecu- n the Physics Computer Development Project have

liarities associated with it, but this mode of egn intended for beginning science classes.

presentation ‘may be of some interest ig viewing ich materials are heavdly used in a particular

an ongoing project that is developing computer- nth is dependent on which classes are being

based dialogs. Many other class uses, such as thught, and where those classes are in their
those involving student programming, are not coa- syllabi. yost of the use described took place in
sidered. N . + three classes. One was the Math 1 class, a pre-

} ) paration for beginning calculus. Students take,
Irvine.Computer Facilities . Math 1 only if they fail an entrance exam in the

¢ . calculus course. A second important class was
The University of Ciliforhga. lrvine, is one » the Physics 3B class, the second quarter of a

of the three new campyses of .the nine-campus ‘ thtee-quarter general physics survey taken pri-
University of Califogiia system, ‘established matily by biology majors, mostly premedical stu-
about ten years ago. Ralph Gerard, our first dents. The third course, Physics 5A, is the
dean of graduate studies, and Daniel G. Aldrich, first quarter of a five-quarter introductory
Jr., our Chancellor, becage convinced at that course primarily for science and engineering
time that computefs were to play an increasingly majors, also with a good sprinkling of biology
important role in the.learning process. Hence, students. In the Physics 3B course the computer
Irvine acquired more facilities for using com— plays 2 major role in the structure of the course.
puters with students, than is typical on univer- In jthe Physics 5A course computer activity is sim-
sity campuses. After some rough beginnings we . ply another learning mode among others available
finally arrived at a stable configuration of com= fog ust if the student desires.

-

puters about seven years ago. i
' It should not be implied that all the use of

The campus now operdtes three general purpose ' the computer at this time took place in just
computers in competition with cach other. The th#se classes. Considerable additional access
computers are a Sigma 7 (the one used in all %he copes from students not enrolled in ggi physics
activities to be reported in this paper), a classes employing the dialogs.. This nonclass use
PCP-10, and a PDP-11/43. All three are availaﬁle tgzds to spread much more throughout the entire
for all types of work, and the two larger sys- . rdfige of dialogs. (There are perhaps seventy
tems, the Sigma 7 and the PDP~10, support both dialogs for student use avajlable in all areas
batch and timesharing. The Sigma 7 has about at Irvine at the present time.) So this "free"
seventy physical ports and the PDP-10 has about uge of dialogs does not show up in the major dia-
thirty physical ports. Although we have no accur~ 1lbg usage to be reported here. . "

ate figures of the numbers of terminals on cam- N

pus, it is estimated that perhaps 175 terminals
are on campus, about 100 generally accessible
to students.

‘ 365
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January Usage + |

. ¢ .

Computer dialogs kéep in files accurate usage *»
figures, so we know just which dialogs are used,
by wholm, and how much. About Snce a month we
sort this tile; and the.following data were o¥-
tained from that sourcz.
Dialogs were used during January, 1976 for
approximately 120,000%terminal minutes. About
900 individuals, almost all students, were 1in-
volved 1in about 8,000 sepgrate sessions. These
*figures for January are typical of those in re-
cent modths during the current auademig year.

It shouid be indicated that there is not com=
pletely "free™ use at/Irvine, Th& three classes
ment foned share a group of sixpgen "ports." If
a student 1n one of /the classes tties to sign on
when all -ixteen ports are busy, he or she will
receive 4 message to that effect and will not be
able to gain access to the computer. The avail-
ability vt terminals in the busy times of day
might alsc be another limiting factor; there are
three concentrations of graphic terminals, one
between the computers themselves, one on the
. first fleor of the Physical Science building,.and

one on the gourth floor of the Physical Science
buiiding. and these terminals are heavily em-
ployed. Although Irvige provides more student
access to computing than many universities, com-
vuting 1s stiil a Valuable commodity, and we do
not have a completely free acceds .magket. It is
difficult to predict what usage would be without
constraints, but it would be considerably larger.

The following table shows the statistics for
the most widbly used dialogs at Irvine.

.

»

SELECTED DIALOG USAGE - JANUARY, 1976

Terninfl ., MNinutes’/ Minutes/
¥inutes Students Sexstons Student Seaston

CHRARGE 3,788 139 287 27 13 ;
“CHEM 4.736 D 430 182 .on
DIALOGS 11037 141 €93 s 2
rIEWD 31,622 258 1.266 123 28
GIFN 644 83 nz7 12 6
GRAPH 1,268 ¢3 167 29 s
NOCKEY 602 34 4 s 12
INTEGRAL 7,711 137 271 6 28

. LNA 1,217 4 108 2 1
MR $46 N 15 3 36
XOTION 1 549 3 125 27 13
NEIL 768 as m 16 ¢ i
Q21 18,950 249 639 7 30
Qz10 . 874 -+ 18, 4“4 4 20
Qz2 S.188 102 214 51 24
qz3 08 42 7 24 14
Qz7 4,380 84 238 .52 18 .
qzs 2,123 ss 137 39 28
Qz9 2,807 28 s 100 3s
RAYS 586 1 s 33 7

In the left-hand columns are the names of the
dialogs. The reader should remember that this

does not represent total dialog usage, but only

the dialogs used most heavily, more than 500 min-
utes of terminal time during the month, The head-
ing "Students” i{s slightly misleading. While

most of this is-*student® use, some developmental

use,; to. be describgd bglow: is also represented; 4
- "

) T N © dbet

-

)

.
aboutsabenty of the "students" were actually de-
velopers of the dialog material.

In the next few sections I will review pa}tiL-
wular dialugs, describing them and tellinnx little
bit about the class environment in.which they were
used. b

The Math Quizzes

*

As indicated above, Math U is a "remedial"
math class taken by students expected to have
difficulty with the calculus courses, It was a
large class, with approxflately 300 students in
the winter quarter. The class is taught in the AR
PSI or Keller plan strategy, with students moving

~—at their own individual paces through the units.
All the exams, needed to show success in each
unit, are .taken directly on~line to the computer.
These exams are picked out of a large pool ot
questions, so that Sstudents get a different exam
each time they take the quiz. The student at-
tempts the quiz as many times as is needed to
demonstrate that the material has been mastered.

On the char® the math quizzes start with vhe
letters "QZ." Thus about seven different quizzes
were used in January, 1nd1catin§ that the stu- l
dents were indeed dispersed in different parts of
the course, typical in a Keller plam course. The
quizzes have a bhuilt-in timing limit; the Student
is not allowed to spend more than one hour in tak-
ing a single quiz. You card see that they average . 3
about twenty-five minutes per quiz. Statistics
also indicate that for most of the quizzes stu-
dents typically take them about twice before

*sycceeding. *
The Math 1 quizzes were developed by John .
Grover and Stephen Franklin of the Math Depart-

ment at UCI. Comparisons of their use versus .
other imilarly versatile ways of teaching the
course indicate that this mode of teaching is
cost_effective.

'

FIELD . .
>

About one-quarter of the total use of Irvine
dialogs during the month of January came from a
single dialog, FIELD. The subject matter of
FIELD is electrostatics. It cdrries the student
from very simple beginning, considéring the di-
rection of the forces between ehhrged particles,
into the-sophisticated notions of the electric
field and fi#]d Iines, The student plays an ac-
tive role in the leatning process. FIELD ends
with a field-plotting facility in which students
sp‘tify arbitrary locations for charges, and then
ask for efther electric field lines or equipoten-
tial lines. The dialog ha® a tap at the begin-
ning, allowing students to jump into any particu-
lar section. They can return to this mdp at
some later time, and then move to a different
section of the-program.ﬂp '

» -

F '

The large use of FIELD represents the Physics !
3B course. The second quarter of that course is
concerned with electricity and magnetism, and '
stargs with electrostatics. FIELD was recom=
mended to students as a viabde alternate to 1
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NOUW WE HAUVE TUWO UNLIKE CHARGES
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THREE POSITIVE CHARGES ARE ARRANGED IN AN )
EQUILATERAL TRIANGLE

A=TUICE THE CHARGE OF ‘B’

THE FORCE ON
N BY THE VECTOR

c

. DUE TO PARTICLE

DUE TO

‘B

-y

POINT TO THE CORRESPONDING FORCE VECTOR ON C

1S INDICATED

REMEMBER THAT ALL THE CHARGES ARE POSITIVE. .
SO ALL FORCES ARE REPULSIVE TRY AGAIN

DJRECTION HERE IS THE LINE
. ' THE TIP OF THE FORCE VECTOR 18
. POINT AGAIN
- 1T DOES LIE ON THE LINE THROUGH
. ' YOUR MAGNITUDE IS URONG POINT

Lo + AGAIN. YOU ARE NOT POINTING IN FME-RIONT

DN THIS LINE
3 AMD C. MUT *

T

O
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1T 2 T IMPORTANT HERE TO KNOW WHERE THE N
SHARGES ARE
K

LE™ S COVER THE AREA CONTAINING THE CHAROES

UE "UE CHANGED THE CHARGES UNDERNEATH

UE CAN CALCULATE THE FORCE ON OUR ‘TEST’
PARTICLE MO MATTER UHERE IT IS USE 'ru: POINTER
AGAIN  AND AGAIN TYPE ‘S’ TO TEARIMNA
PRESS RETURN TO CONTIMUE 8

‘ . 368
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i WITH OUR TEST CHARGE. WE CAN FIND THE FORCE ) )
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learning electrostatics, in addition to the lec- '.eléCtromagnetic theory. )
ture and taext material. Clearly many students ° -
emploved it In this fashion. Also several INTEGRAL too is driven from a map, and students
Phvsics 3B problems were structured around the E can use sections of it necgssary to meet indiv-
t field plotting capabilities in the last section idual need®. Viewing the usage of INTEGRAL and
of FIELD, to be sure that the studeat had exper-’ FIELD it can~be seen that only about half the
rence with the plotting of field lines; from students in the class used INTEGRAL while almost
this experience they can gain intuitive under- everyone used FIELD. ‘Furthermore, the ayerage
standing for electric fields due to discrete . time in INTEGRAL was only about half the éverage
. charges. * . time {n FIELD. ,
ke . FIELD was begun by a group of University of INTEGRAL wds developed by Bruce Rosenblum of t
California physics faculty members on several - the Untversity of California, Santa Cruz, in con- ‘
campuses in a workshop ‘sponsored by the Univer- ' nection with the workshop mentioned above.
sity to make physics faculty acquainted with the . !
Lk dialog matertals and design approach. Those in- DIALOGS .
’ volved included-Sun-yiu Fung (Riverside), Robert )
Eisberg (Santa Barbara), Peter Geissert (Davis), The statistics on DIALOG§ might appear puz-
Bruce Rosenblum (Santa Cruz), Alfred:Bork zling ugtil dne understands ‘what {s involved.
(Irvine), Richard Ballard (Irvine). Later addi- " Although it was used for almost 700 sessions in
tions to the dialog were made by-Alfred Bork and Janugry, more than anyfother dialog except FIELD,
Joseph Marasco of Irvine. The student programmer . . the average use of DIALOGS for a single sessfion
responsible for FIELD was Thomas Marrs. was only for two minutes. Thus, it is’employed .
. often, but briefly. v, S
INTEGRAL . . R -
. . DIALOGS is an information source, telling the
INTEGRAL was also a recommended dialog in the student which dialogs are available, and will
Physics 3B tourse, but for a different reason furnish a brief description of each one. Al-
- . than for FIELD. One of the problems in teaching though this same information is also available
) introductory electricity and magnetism, is that , 1in printed form, many. students will not have the
current textbooks tend to make mathematical de- printed form with them, and wild use DIALOGS to
~ -mands which go beyond those the student has seen find either the, program they want or as a method
{n mathematics courses. ‘Although Physics 3B, as . of browsing through other dialogs. The students
with similat courses elsewhere. assumes that the ., use it only briefly in Seeking information about
students have had caleulus, they will in-general , dialogs. . NN
not be tamiliar with the notions of line integral .
and surface integral needed for a full exposition . Other Comments on Student Dialog Usage
of electromagnetic theory; INTEGRAL attempts to . I .
provide this necessary mathematical background, Briefer comments can be made about Some of the
and eventually concludes with a discussion of other dialogs that played a.major role in classes
Gauss'’s law, one of the fundamental lawsvof . in January. CHARGE is an on-line problem dialog
. . . . .
' - 369 ' g
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where the student must query for information
about an electrostatic situation to, solve the

. problem.s It persuades students to think about ¥
what information is necessary:.to determine an

. answer as opposed to the usual textbook situation

where all necessary information is stated. It .

was written by Sun-Yiu Fung of the University of
California, Riversides

GLEM and NEIL are both lunar lander ptograms,
based on simple kinematics. GLEM {is.graphic,
while NEIL is not. Most of NEIL's use typigally
comes from nongraphic terminals.

- Although MOTION and LUNA do not show large
usage for the month of January, in a full year ®
statistic they generally énd up higher than
other Irvine dialogs. MOTION,was developed by "
Richard Ballard and Alfred Bork it is an
YF = ma" sipulation, allowing the Student great |
freedom id%the choice of initial conditions;
equation constants, scaling, force laws, and

variables to be plotted..

LUNA, a dialog prepared

by Arnold Arons of the University of Washington

and Alfred Bork,

is directed toward understanding

. the phases «f the mooy, using this as an example
: of a scientific model.

43RAPH is a different type from any we have

cpnsidered. It is a utility program, providing
graphic capability for students who do not neces-
sarily know much about’ ‘computing. Students can
type in the functions they want graphed< The
dialog provides control.of scalingand dther as-
pects of graphing. This program receives less
use now than it did at one time, because we now
have good graphic capabilities available in APL,
taught to almost all students in the beginning

" physics, courses.

HOCKEY also follows a different approach from
others shown¢ It was prepared by Robert Eisberg
of the University of California, Santa Barbara
and Peter Geissert of the Univérsity of- ,
California, Davis. It arrivesiat the notions of
mass and momentum and momenturh conservation,
through computer-simylated experiments of colli-
sions of pucks*on ap air table. Its use in

*January was primarily from Physics 5B students.

The use of MAGQ deserves some Special mention.
This program was used quite beavfly ifn February,
1976, where it was a class rassignment 1n the i
Physics+3B course. The students using it in
January were presumably those who were somewhat
ahead, making use of the.fact that computer dia- N
logs.are always available, to accomplish this work
before the scheduled period. Thus they offer a
flexibility not available for lectures and fox |
many other media. - . “

!

Finally two of the dialogs §{n the list repre-
sent primarily developmental work, ag opposed to
student access. These two dialogs, CHEM and RAYS,
will therefore be:discussed in the’ next dection.

’

Proyject Act&vitx in Januagm' vy - .
L3 )

The Physics Computer Dévelopnen: Project was

»als9 heavily involved:.in January in the, continuing .

maintenance and development of computef; ased
dialogs.

» . . . .

The largest amount .of developmental work, as
seen by its presence in the dialog 1liet above,
wen: into the eHEM dialeg. This 1q~the Tirst of .
the "new worlds” dialogs, an attemps to produce a
highly interactive form of dialog.where students
are Eree .to change thg context of the discussion 5
at any ‘time. The primary developer i¢ Richard

370
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Ballard. February statistics reflect very
heavily the initial use of this program with®the
introductory chemistry course.

RAYS was developed by William Parker at .
Irvine, and is an- introduction to the sybject.of |
geometrical optics. It expects to see its first
student use in the winter quarter. .

A&

Major implementation activities centered
around dialogs that have been déveluped with two
visitors in the' last part of December, Arnold
Arons and Richard Extermann. Arons and Alfred
Bork developed four dialogs over a two~week
pgriod, three dealing with magnetic fields, and M
one concerning the différence between tempera-
ture and heat. Joseph Marasco and Richard
Extermann developed a dialog concerping the
weight of a body on the earth's surface. In
dlalog development in our Project the teachers
work in < loose Ylowchart form, specifying the
pedagogical decisions in complete detail but’
doing none of the actual coding of the material.
Student programmers during January were involved
in implementing these dialogs. By the time of
the New York APS-AAPT meeting in early February
it was possible to demonstrate the tirst of the
magnetic field dialogs; the programmer was .
Martin Katz.

4

0thet dialogs were also under development in
this period. One, SLOPE, is intended for prob-
lem assistance. Another, SPACE, is an ambitious
attempt to provide a detailed ledrning resource
for relativity.

Only one entirely mew dialog was prepared by
the Project during the month of January. Thig
was the work of Alfred Bork, Joseph Marasco, and
John Herman. John Herman, a physics professor
at Western Michigan University, is spending the
winter quarter at lIrvine on sabbatical from his
own institution; his primary interest is con-
verting our dialogs to run on another system, a -
DEC System 10. He has also participated in the
Project in wther ways. The dialog that we wrote
is a problem assistance and testing dialog, a
typical electrostatic problem in the first week
of a beginning electricity and magnetism course.
This dialog 15 as yet unimplemented. :

Another major-activity within the Projeét was
the reGision of the course manajement database,

a part ot our process of restructuring the be-

ginning physics tourse. We had operational a °|
database of this ‘kind, to keep track of individ- -~
ualsstudent records, for the first quarter .
course, taught by a PSI strategy. The second’

quarter is being taught in a more conventtonal
pattern, and so it has been necessary to rework

the database. Access is provided,to the data for

both the instructor and for individual students.

'

Finally a major continuing activity of the
Project during recemt months NRas been the
development of an APL worksapce designed to aid
the process of creating graphic aspectgs of dia-
logs. The aim is to provide a facility which
would be usable by a graphic designer, in the
seénse of Industrial design, so that dialogs could *
have a more interesting visual appearance. The

. n

- s ’

work is primarily dde to ome of our student pro-
grammers, Mark Geisert. The programmer or de- ’
signer can construct graphic or alphanumeric
image#§, can move these around the screen by means

,of the built-in graphic pointer, can change the
shape of the objects, can rotate them, can tom— =

. bine simple objects into composite objects, and
can manipulate them in various ways. Control
‘over text includes the ability to right justify
and left justify, to center it, and to enter sub-
scripts and superscripts. The program will itself”
write the computer code necessary to generate the
graphic and alphanumeric images specified, and
this code can be merged with that generated
directly by programmers. This facility is proving
to be very useful in all our recent dialog de-
velopments, including those mentioned in the
present paper.

it should be stressed again that looking at any
one month will give certain biases. Thus, the
dialogs that received very heavy use were acci-
dents of the particular class activities. But
the general’"flavor" would be the same. '

The project is happy to send literature about
its activities and to welcome visitors.

. N .
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For.additional information-on the Math 1
ﬁﬁi; dialogs, write to Stephen Franklinm,
‘Mathematics Department, University of
California, ¥rvine, Ca%ifornia 92717.
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ABSTRACT: The Laboratory for Computer Based Instruction at the University of Arizona has operated 12

. -~
terminals connected to tne PLATO IV system for approximately a year. Thus we are consumers of a service .

d courses sa‘c the University .of Arizona are consuners of instr;uctibnal material delivered by PLATO.

.

We i}"xtend to report on a year of experience from the viewpoints of these two conspner groups. .
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DESIGNING CAI PACKAGES FOR COMPUTER SCIENCE

. Donna Hutcheson
[East Texas State University

Commerce, Texas 75428 - : !/
. .
' ' N “L N .
ABSTRACT. Computer Assisted Instruction {(CAI) 1s proc1a1med by many to be the cure for all educational '
i1ls. Even though that is not an accurate assumption, CAI is ap excellent tool to assist instructiop 1f

adequate application packages are available. Research has shown that one of the most neglected areas of J
concentration for application packages 1s computer science. MWhy? Generally persons proficient in computer )
science are not knowledgeable in the techniques for designing an effect1ve.1nstruct1onal package. To

-ERIC

design an effective package thé following steps shpuld be employed:
b o

measureable objectives, 3. HWrite Pre and-Post Tes

prepare additional audio-visual materials to accompany course, 6.

language, 7. Functionally debug the course, 8.

and matntain package.

Introduction

For the purpose of this paper, Computer
Assisted Instructien (CAI) will be defined as us-
ng the coﬁbuter as a tool for helping students
attain the objectives for a module of instructipn.
Research in CAP since the inception of the concept
has produced numeroys articles pgpclaiming the
excellence of CAI as an educatiofidl tool..s0ne .
would think that due to the nature of CAI; camputér .
science education would be the leader in CAI use.
Yet, research fonducted by Pati Smith of East .
Texas State University during the fall of 1975
shows that one of the most neglected areas of con-
centration for CAl application packages is computer
science. It has been stated by some educatiopal
experts that professional educators could not
write efficient CAl packages because they could
not program the, computer, and computer programmers
could not write effective packages because they ‘
were ynfamiliar with ei4her the course material or
with instructional strategies which could improve
the probabikity for student attdinment of objec-
tives. Computer science teachers are familiar ¢, 0N
with both instructional strategies and programming
techniques. So why is there not a multitude of
computer science courseware ava1lable7

1. Many teachers feel that they do not have
the hours of time @hat it. takes to
develop materials.:

2. Most materials that have been writteft are

. not documented, and thus are useless to
. anyone other than'the ‘author.

3. Mot all institutions use the $ame author

. lan?uage or the-same computer equippent,
-making exchange of*materials difficult.

4. There are no clear-gdt guidelines avail-
able for.writing and implementing CAI
packages.

'o .

v3?75

14

Select a topic, 2. Define L
Select- 1nsf?uct1onal strategy, 5. Identify and
Code course material in an author

Conduct peer group. tryout and revise, if necessary,
9. Conduct target population tryout and revise, if objectives were not met, and 10.

Periodically review
<

This paper addresses the last reason--guide-, S
lines for developing CAl packages in the ared of
computer science. The*following systematic approach
has been successfully used at East Texas State
University 1o train prospective computer science

teachers to write effective CAI courseware.
1. Select a topi "
2. Define measuﬁgableﬁﬁgJect1ves
3. HWrite pre and post: tests I
4. Select instructional strategy !
5. Identify and prepare addifional audio-
visual materials to accompany course
6. Code course material in an author *
. language »

7. Functionglly debug the course ’
8. Conduct peer group tryout and revise, if
necessary
9. Conduct target populat:on tryout and
revise, if obJectives were not met
10. ‘Per1od1ca11y rev1ew and maintain package.
~
. Steps 1-3 make up’ the design phase; 'steps 4-7, .
the 1mpJementat10n-phase and 8-10, the evalddtion - -
phasd. Many beginning authors plunge directly into
the implementation phase and try togwr1te an effec-
tive course without first considering the steps
involved 1n the désign phase. Experienced CAI
author/programmers generally agree that fiom 25 to .
40 percent of the total time required to produce '
an efficient CAI-module is spent:-on design. Thus, !
time spent on the first three steps listed above '
will save time and frustration in the long run.
Ty g
Seléet a Topic ' L \ S
The first step, selecting a topic, is more !
. difficult than first consideration indicates. Any
_teacher may be capable of designing and using .
-“instructional materials; but can the material<he
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dbe presented.
."not have an inherent sequence if they are pre-

well adapted to CAI, and is it worth learning?’
Before investing the hours of work that it takes:
to design an effertive ‘CAl module, be.sure that

" there is a need for the material as evidenced by

students, teacherg, and lack of similar mdterials.
Also, will the segment be used once it 15 written?

Novice author/programmers should beware of
using CAl to teach concepts which are tradition- *
ally borimgevenwhen-presented by the most
innovative teacher, such as history of computers.
In the past, most courseware for computer science
has concentrated on teaching students the syntax
and semantics of a particular programming language,
thus leaving the teacher free to concentrate on
the refinement. of programming techniques. As the
author/programmer gains experience, more challeng-
ing topics should be considered.

No mattgr which topic is cHosen, state e
scope of eaclh module or sub-module in precise terms,
including the sequence in which the tasks are to
Keep in mind that some tasks may

requisites to a future task, but not prerequisite
to each other (i.e. 1/0 devices or storage devices
as prerequisites to evaluation of computer systems).
Such tasks may. be presented so that the student
chooses the sequence of tasks to be completed.

Define Objectives s

T

Once the topic has been selected and the
scope defined, it is necessary to define measure-
able behavioral objectives. Authors who eliminate
this step in the design phase often are frustrated
later when asked "What exactly is a student
supposed to learn from this course?" and "How- do
you know that the course taught anything?" The
worth of CAI is particularly dependent upon well
defined objectives in the face of traditional
educators' criticism,

Write Pre and Post Jests ] ,

Now that the objectives have been identified,
writing pretests agg post teSts is a simple matter.
Many iaiir“CtOrS and curriculum designers eliminate
pretests if the content of the module is of an
introductory nature and no prerequisite or entry
level knowledge is necessary. However, if pre-
requisite knowledge is necessary for the student
to succeed 1n any given module, a pretest is man-
datory. If the student does not successfully pass
the pretest, provisions for remedial materials or
instfuctions as to what the student is to do next
should be provided. Comparing the Yesults of pre-
tests and post tests can make learning justifica-
tiog arguments much easier. If the answers to the
pretest questions are not given to the student at

. the time he makes a response, the same questions

tould be.used in the post test. If the same ques-
tions are used, the measurement of student
learning contribytable directly to the CAI module
is much easjer. Naturally, different questions
may be used®n the post test. However, be sure
that all questions are consistent with the
prevtously stated objectives.”

3?6

]

*Two primary levels can be identified:

Select Instructional Strategy

At this point it will be fecessary to deter-
mine the logic of the instructional strategy. The
development of an effective instructional strategy
requires 1magination and creativity. Three factors
shoyld be considered: ,

1. the level of interaction between student
and courseware to be utilized;
2., the teaching logic;
3. the decision algorithm to be used to
select each student's pdth through
. instruction,

The level of interaction plays an important
part in forming the student's reactijon to CAI.
free-form,
short-answer constructed responses, and objective-
type responses {i.e. yes-no, true-false, multjple
choice). At the present time most courseware
contains the objective-type, response format
because constructed responses are more difficult
to process. However, it is the opinion of this
author that computer science authors should strive
for construtted responses since it is only by
"doing" that a studgn;ltru]y learns.

The teaching logic is primarily dependent on
the level of interaction chosdn. The followin
teaching logistics in order of complexity are
available:, '

1. Drill and practice
2, Tutorial .
3. Problem solving .
4, Simulation
. 5. Inquiry
Tutorial logic is most appropriate for teaching
introductory concepts in computer science, but
requiring the student to apply learned concepts
implies the use of either problem solving or
simulation logic. It is suggested that the author/
programmer try to incorporate a combination of
two or three different methods in order to give
the student a variety of experience, thus promoting
a more complete understanding of the topic.

. The decision algorithm controls the sequence
of instruction. The algorithm used can range from
a simple Tinear plan to a complex pian involving
branching and numerous paths through instruction.
To take full advantage of CAl's capabilities, a
simple linear plan should be avofded. In the
complex plan, the particular path that an individ-
val student takes is dependent upon his perform--
ance on previous questions. Figure 1-41lustrates
a simple linear plan; Figure 2, a simple hrapnching.
plan; and Figure 3, a complex plan. HNote that the
sequencing plans presented in Figures 1-3 may be
used for both tutorial logical and problem solving
logic. There are infinite variations of strategies,
between the gsimple linear plan and the complex plan
presented. The particular strategy used should be
based upon the compiexity of the material being
presented and the personal teaching style of the
author/programmer. No matter which strategy is
devised, it should be flowcharted for easier .
reference when coding the course into a program-
ming language for the computer. )
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Identify and Prepare AV Materials

Often additional media are required to commu-"
nicate the instructional message to the student.
The author should examine the lesson‘flow to deter-
mine which learning activities will be used to
attain the objectives. Then the additional media
to be used with those learning activities must be
identified. /-

Additional materials could include:

1. Supplementary reading to avoid placing -
several %ﬁreens of text for the student
to read. " Too often authors use the
computer to simply present textual
material to students. This practice is
strongly discouraged. ,

2. Real objects Jike disk, tape core rings,
card decks, etc.

3. Audio tppes containing perhaps the
teacher's explanation of a difficult
concept. T

4, A f1lm, filmstrip, or videotape presenta-
tion of tutorial material.

However, keep in mind the following points when
sélecting additional media:
1. time required to deve]op audio- v1sual
materials;
2. compatibility of media selection with the
computer terminal in use;, -
3. appropriateness of the selected media to
the act1v1ty--Is it better than any other
media?

Due to the time involved in preparing additional !
materials, production of these materials should
begin at this point. .

Code Course Materjal

‘&

Now the author/progran%kr should be ready to -
write and code the course in an author language.
There are numerous author languages available for
coding .instructional materials using the computer
in an ioteractive.mode. Among these are Course-
writer 111, APL, Basic, Tutor, and Scholar. The
language used at East Texas State Unjversity is
IBM Coursewriter III. Coursewriter IJ1, an IBM
author 1anguage designed exclusively for CAI,
is easy ‘to learn and easy to use. Much of the
processing logic is inherent in the operation
codes (i.e. when the student answers a question °
correctly, control is automatically passed to the
next problem unless routed elsewhere by the pro-
grammer.) Also, partial answer processing capabil-
ities allow realistic interaction (eg. when two
words are required as a correct answer, if one
word is correct, the student can be told this fact
and asked to change the other word.). Rather than
expound upon the details of €oursewriter III, .
interested readers are advised to reference the IBM
C0ursewr$ter 111 Author's Guide.

Note that there is no perfect author language.
Each has virtues and faults. If you have not
selected an author Yanguage, some points to keep
in mind are: ,

1. 1Is it just a computer language or ijs it

’ designed: for use in CAI?

2. lIs it easy for both Students-and faculty
to learn and use?

3. Is it transportable? (i.e. Can it be used

on other computers?)

Is it supported by your computer vendor?

Have other educators used it?

What types of terminals are Supported by

the language?

U I
PR

)

No matter which author language is used to.

“code the material, avoid, the use of pat feedback — -

4o student responses; such as right, wrong,
correct, incorrect. These kinds of pat responses
to the student give CAI its, "dehumarhzing" reputa-
tion. Give hints, allow for unexpected answers,
and provide a way to proceed to the next question
othér than by giving a correct answer. In other
words, write a flexible program that will truly
individualize instruction.

Nothing that has been written.is perfect ‘the
first time. Much rewriting and recoding is
necessaty to develop a smoothly flowing program
of instruction. ;Always keep the student in mind.
Present the material in small, logical steps so
that the student can establish closure with
previously discussed points. The purpose and
importance of each point toward the final goal .
should be stated. Use numerous break points for
re-entry if the student signs off and review
poipts if the student demonstrates confusion, or
sk1p ahead if the student demonstrates camplete
mastery of a specific objective.

- Debug

Unfortunately, véry few computer. programs

* execute successfully the first time. Therefore,
time must be taken to debug the program; that is,
get all of the programming errors oyt so that it
will execyte successfully.- Unique to CAI programs.
is the need to search for misspelled words, °
sentence structure, and screen formatting errors,
if cathode ray tube terminals are,used. Often
the answer processihg statements do not function

-—as—originally anticipated. Thus, many trial
executions must be completed to find all of the
errors. Try all of the anticipated responses as
well as a few unanticipated responses to test

t

execution of all student paths through the program.

-

Peer Group Tryout

The evaluatiog phase is often overlooked by
awthor/programmers. They tend to feel that once
a program executes successfully with their test
data, it is complete. For CAI programs, author
testing is not sufficient. If the instructional
package is to have substantial.use by anyone other
than you, peer group tryout is essential. Ask two
or three fellow teachers in your department to
take the course as students and make suggestions
for improvement of the instruction or the answer
processing. Teacher peers are valuable critics.
Analyze their comments and if you feel that the
suggestions are valid, revise the module. If
additional coding is. 1nvo1ved then go back to
step 6--coding’ the revisions.
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+ preparing additighal modular units.

Target Population Tryout

After the package has the "seal of approval”
from teachers, it is time for the real test--
students. Test the program with a small group of
students having the characteristics of the target
population. For instance, if the module teaches
syntax of Fortran IV, test it with a section of
Introductory Fortran IV students. Even though the
program statements are syntactically correct,
students very often do not perform as expected.
Weak points in the instructional strategy or the
programming will probably be identified. If the
objectives of any module were not met, as indicated
by student performance, major revisions may be
necessary. If necessary, revise aand recode.

For a true evaluation of the instruction,
compare the competencies of those using CAI with
the competencies of a group of similar students

‘being taught the same material using other media.

Such an evaluation procedure was conducted at
East TeXxas.State University by the author of this
paper with resaect to learning Coursewriter 111.
It was found that students who received tutorial
CAI instruction Yearned the desired concepts as
well as those invaived in the traditional class-
room environment, but in less time.. An inter-
esting fact was dikcovered with a third group who
were exposed to both CAl and traditional instruc-
tion - this group out-performed the other two
single-method groups by an average of 20%.

Review and Maintain

Finally, the package has passed all tests.
Don't put it into production and then forget about
it! Periodically review the materialy-analyze the
comments made by the students concerning areag
difficult to understand; and apalyze students
unexpected wrong-answers.. You may.need to continu-
ally revise various parts of the program to allow
for individual student d}fferences and to keep ‘the
content consistent with;current advancements in
the area of computer tethnology.

Documentation

One final point, documentation is extremely
important not only to conserve time and effort on
the material being developed se that other
instructors may use it, but also as an’aid to
When no
documentation exists, the 1life of the package
is doomed to be short. A1l of the following should
be splaced together for documentation<

H

1. definition of the topic (scope and
sequenced tasks)

2. list pf student characteristics and pre-
skills (entry behaviors)

3. definition of specific objectives (in

. measureable terms)
4. flowchart of finstructional strategy ‘
5. audfo-visyal materials.

+

Conclusion

When one examines the large number of topics
which are recommended for inclusion in computer
science courses by curriculum committees, it is

38e

/,

-

€

obvious that the computer sc¢ience teacher heeds
all the help he or shecan get. This is
especially true with the néw trends emerging in
programming and design techniques. Thus, computer
assisted instruction may well enable the computer
seience teacher to offer a more complete ‘cotrse
if adequate application packages can be developed.
Arid they can, if master teachers will take the
time to follow each of the steps outlined. The
net result of such effort will be more precise,
yet comprehensive, instruction for the student.
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- THE COMPUTER -- A PERSONAL TOUCH -
Dennis H. Sorge ' Zr .o
' Purdue~University .
~ ° .
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ABSTRACT: For many years Purdue University has hand pfocessed a report of studehts .

doang unsatisfactory work. 1In 1969 the Calculus committee of the Department of Mathe-
matics wanted a.more effective system for reporting to academic advisors calculus stu-
dents doing unsatisfactory wqrk on homework, quizzes, or tests or having excessive
absence’, The calculus reports in 1969 and 1970 still made too 1little use of a computer
and too much use of clerical time. It was decided in 1971 that to be effective the
From Registrar supplied computer tapes
the initial data base was created: a system for updating records was started; pro-,
grammers began preparing software. With each new feature additional software and
16gistic problems had to be solved.. Beginning Fall, 1973 all 12,000 enrollments in
Computer Science, Mathematics, and Statistics were part of the data files. This pro-
gram for monitoring students' progress influenced the development of a many faceted
administrative computer systeém. Today the Division of Mathematical Sciences has a 95%
computerized reporting system, an enrollment update system, a teaching assignmept update
system and other support operations. In Fall 1975 the University Provost's officé
requested that all Freshmen in all courses at the university be included in this delin-

o
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quent student report system.

Successful results on a larger scale would suggest’ a passi-
ble’replacement for the university hand-prepared reporting system.
quendies were reported from a sample of over 40,000 enrollments.

About 5000 delin-
This close monitoring

and subsequent personal contact is a reality only becausé of a computer.

It is not at all unusual that a col-
lege‘or university eac¢h semester should
prepare a list of students who are
doing unsatisfactory work. This is cer-
tainly the case at Purdue University.
For many years this report of students
Boing unsatisfactory work, knawn as
Delinquent Students Report, or yellow
slips, has been a hand-processed report.

nstructors were asked to pick up, com-
plete and return the data gathering
forms. To complete this mid-semester
report of unsatisfactory work instruc-
tors were required to supply the stu-
dent's name, social\security nupber,
universityoidentiffgipio? number and
school of enrollment and sign the state-
ment that the student‘s.work was unsa-
tisfagtory. Many instructors felt that
it whs too much trouble. jany academic
advisors felt that it supplied insuffi-
aient information and that the report
arrived too latle to be effective.

The_decision to computerize
Partly because of these redction
the Calculus Committee of the Depart~
ment of Mathematics decideéd in 1969 to
develop a more effective system For

’

-
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reporting delinquent calculus students to
their academic advisors. The committee
did not know how the system was to be
made operationdl but they did know that
/it should report information about the
student's homework, quizzes, tests and
absence. It was also dec¢ided the report
should come out as soon as possible after

the first examination which was about the

fourth week of the sSemester.
. ¢

To create the reports in 1969 and
1970 instructors were asked to supply
the names of the students who had urned
in less than“*half of their homework, who
had scored less than half on quizzes,
and who had excessive absencé. The office
regponsible for producing the report,
known as the Calculus Office, already had
test restilts since it regularly maintained
records on. students' scores. Three cler-
ical people spent almost three' weeks col~
lecting and sorting data’ and préparing
reports that listed students alphabeti-~
cally within their school of enrollment. .
Unfortunately, this procedure only golved
one of the three problems associated with
vellow 8lipsw More information was repor-
ted but it was still cumbersome for the
instructors to supply and it still took
too long to generate.

¢
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To simplify the reportlng procedure
it’ was dec1ded that nstructors would be

. ents, the social -
security number£ and the school of
enrollment. Howeyer, to do this required
that the Calculus Office keypunch all the
classlists for the calculus courses and,
using a computer program, sort and print

- these lists. This succeeded in simpli-
fying the reporting proc somewhat for
instructors but it created an almost
impossible burden on the Calculus Office
sincq there are usually 4,000-5,000 cal-

. culug students at Purdue. ' !
Investigations into how to elimi-
nate the need to keypunch classlists led
‘to the discovery that the Registrar's
Office would supgly computer- tapes con-
taining the information needed. With
_this support it was decided in 1971 that
“to be ‘effective this system must be
' largely computerized.
-

”, -

Buildlng a aata bal%e

In1t1a1 contacts were® made with the
Reglstrar s Office to ascertain what
types of data tapes could be obtained

- from the®. "Tape formats and loading
problems were discussed. The, first stage
of developing this reporting system was
to write programs which/would create

. elassligts on which instructors could
record delinquencies and so that the
Calculus Office would not have to key-
punch this information as they had done
previousby. 1t '

1]

v

By the fall of 1972 we succeeded in
overcoming the problems resultlng fro
computer 1ncompat1b111t1es. Tapes wére

. created on IBM 370 equlpment, the €alcp-
lus Office was building, its files USlTiJ
Control Data 6600 hardware; tapes in
6000 character blocks had to be split to
avoid special tape drives; 800 bpi den- A
sity was reduced to 556 bpi to eliminate '
superious parity errors. Computer soft-
ware extracted names and social:security
numbers from one tape and course ahd
division of enrollafeht from another. Xt ,
+  then produced a punched card containing
) this information. Another program pro-
duced lists of student names and colimn
headings under which instructors. cquild
mark if students had turned in léss than
half their homework, scored less than ,
half on qulzzes or whether they had been
. absent excessiveély from class. en this
information was returned to the Calculus
Office the cards for those students
reported as delinquent were removed from
. the anitial decks and sorted by school of
enrollment and by course.

.

Thesé cards then were used to gener-,

«

. ate a report to counseling offices. This
report’ had a lead paragraph, the stu-
nA ’ )
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. R t .
[ \)4 . o~
ERIC 25
o e

L3

dents® -names and social security numbers
listed by a program. But it was still
necessary 'to mark by hand areas in which
the students were reported as being delin-
quent. ' It was now easgier for instructors
to report delinquent students. However,

. the amount of paperwork £3r the -Calculus
- Office was still too great.

The difficulties with this system
had to be improved. There must be some
Way for instructors to report student
delinquencies that could be mechanically
processed. It should also be p0551b1e to-
produce lists for academic advisors with-
out requiring any hand work.

At this stage a critical agsessment
was necessary and major decisions had to”
be made. They were as follows: The - _ ~
entire system must be reassessed and in ’
fact completely rewritten and redeveloped.
The small patchwork FORTRAN programs
would be eliminated. COBOL programming
would be used because its self documen-
tary nature provides for easier transi-
tion from one programmer to the next and
because its file definition and manipula-
tion procedures were appropriate for the
system being developed. A 95% compu-
terized operation would be the goal. A
study of input media and available hard-
ware led to the decision that data would
be collected from instrugtors by using a
semi-mark sense computer «ard. The uni-
versity had facilities for sensing and
punching the marks into the card. Proce-
dures and equipment that would permit the
use of optical scan sheets were not avail-
able. Computer programs wduld create
initial data banks and from these data
banks the semi~mark sense cards would be
punched with the student's name and class
identification. Appropriate places would
be darkened for any delinquencies to be
reported. The cards were ordered and the
programming began.

As the system was developed and the
programming progressed it became obvious
that there were additional problems that
had to be solved. One of the items
repbrted on delinquent reports is the
student's test scores. Por some time the
Calculus Office had been collecting infor-
mation about test results. If this infor-
ma\son were in a form suitable for compu-

er] input, it could be fed into the data

n&s so that it would no longer be neces-
sary to ask instructors abbut test
results. Since there are always excep- -
tions to this, the option of reporting
test scores using the semi-mark sense
“card must be maintained. Also necessary
was the development of a system for grade
changes. It was important that if a stu-
dent dropped a course, he would not be
repdérted as delinquent. This brought up
the entire subject of a continuous up-
dating -of the data files. All dropping
and addlng of courses would have to be

.

.
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recorded and all changes within courses
would have to, be determined.

.

The system grows

In the spring of 1973 the first
nearly totally computer generated
report was produced. However,.many, of *
the problems already discussed had not
yet been solved. Record updating was
still not functioning. We had dealt .
with hardware incompatibilities, with
software problems and now we had to
handle administrative difficulties. .

The system would not be efficient !
unless all student enrollment changes
could be recorded and processed in one
location. Since distribution of mark
sense cards required information about
instructors the entire area of.computer-
ized record keeping on teaching assign-
ments began to develop.

The sprang 1973 report generated for
the calculus courses.was so well received
by academic advisors and instructors that
there were requests to include in the
reporting system colirses other than the
calculus ones. Because Oof administrative
responsibilities of peérsonnel involved in -
developing the system and because of the
nature of the growth of the system it
was decided that the data banks would
contain all students enrolled in any
course in Mathematics, Computer Sc1gnce
or Statistics at Purdue University. This
meant that up-to-date data tapes on
15,000 enrollments.would be maintained.
Durlng the fall semester 1973 two reports
were produced in the first eight weeks
of the semester. Approximately 6,000
students were being monitdred for this
report. Several hundred qf these were
reported as delinquencies. Getting this
far, however, had required nearly four

_years devoted to the development of

software and logistic patterns condu-
cive to effective operation. This alone
would perhaps not have made the program
succes&ful had it not been for adequate
administrative support. This support
encouraged instructors to maintain
accurate and up-to-date records of their
studénts' progress. With accurate
records it was now possible to reduce
instructor reporting time to not more
than ten seconds per delinquent student.
The Calculus Office had.reduced its non-
computer work to the distribution of
cards, the collection of cards, and the
mailing of the final reports.

The administrative system that had
developed out Qf this request for repor-
ting delinquent students was yet not
fullw developed. There were still logis-
tic rough spots. The problem of record '
updating had to become a smooth, routinge,
operation. Enrollment changes alone

{ i

+
number 3,000.
and printed in a checklist format.

[T

With these problems solved, the 1974-
75 academic year proved to be a very suc-

cessful reporting year. Instructbrs weré
routinely asked twice during the semester _
for information about their students. The
number of students involved had now grown
to approximdtely 7,000. Whereas in 1969
it had taken three clerical people nearly

three.wegeks to complete this report, the

clerical time now had been reduced to lit-
tle more than two hours for one person.

The reports were praised by academic
advisors across the campus. They £found
them very helpful because they contained
sufficient information and they came at a
time when changes in enrollment or )tudy
habits could still be brought.about.
Likewise irfstructors had no complaints
because reporting delinquent students was
now a very simple procédure. The deper-
sonalizing effect often attributed to the
computer had made it possible for instruc-
tors and advisors to, show and successful-
ly communicate a personal concern for
their students' academic success.

<

Research during thé' 1973-74 academic
year showed that the report was successful
in getting many students to improve the
quality of their work or in getting many
students to drop courses before receiving
a failing grade. The research also
showed that every student who received a
failing grade in ‘one of the courses for
which delinquent reports were produced
was notified at least once during the
semester that his work was unsatisfactory.

There were several significant side
effects resulting firom the development of
this reporting system. Once there were
as many as 700 students out of 15,000 who
were not attending the division of a
course in which they were enrolled and
never located in their specific class.?
With this system and record updating it
was possible within a year's time to
reduce that number to approximately 25.

Additionally, a data retrieval systgm was ,”

developed which took the initial tapes
supplied by the Registrar and produced °
many, many forms of assorted output.
Research that was once not possible
because of the inability to obtain the
data in a desired form now became routine.

University applications ¢

General university-wide dissatisfac-
tion with the 'yellow-slip! reporting
system Mentioned earlier caused the uni-
versity Provost's office to request that
the calculus Office, now called the Office
of Undergraduate Services, include in its
reporting system on a trial basis all
students who are freshmen at the

Procedures were established ’

—




university.

During the fall semester 1975 nearly
40,000 semi-mark sense computer cards
were produced and distributed to facul-
ty across the university. All freshmen
students in all courses were now subjects
for delinquency reports. Nearly 5,000
delinquencies were rep®rted via these
sémi-markx sense cards and at about the
seventh week of the fall semester a
report was generated and sent to aca-
demic advisors. *The problems that spre-
sented themselves during this extension
were distribution, collection and defi-
nition of terms -- hamework, quizzes,
test. None of the problems were computer-
related. '

The total system was not used in
this reporting, only that part of it
related to the reporting of delinquent
students. So, in some cases, students
who had dropped courses may have been”
reported as being delinquent., Neverthe-
less, this 8id not detract from the effec-
tiveness of this program., Many addi-
tional difficulties surfaced at this
time. Among these were that many instruc-

\ tors did not keep accurate and up-to-date

records; many students were not evaluated

until n&arly half-way through a semester; |

and even with this simplified reporting
system some instructors did not wish to
bother. Nevertheless, the success of the
program was far greater than its faults.

It was apparent thdt the logistics
involved in handling nearly 40,000 compu-
ter cards is a greater problem than it -
should be. But since the univ ity
Registrar's office decided thatniﬁey\?
would begin experimenting with .this sys<
tem and would use their new facilities
for optical scanning to gather data,
this problem would be solved. Semester
grade reporting, already an optical
scan procedure at Purdue, would serve
as an excellent media for the delinquent
student report. Format changes-seemed
to be the only nelessary variations.

Almost all of the computing problems
in.this system have been solved. The

o major concerns now involve administra-

ERIC
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tion and faculty. When additional
cooperatian and improvement in record
keeping and evaluation is brought about
the repérting systeém will show its great-
est potential., Successful ®xperimenta-
tion with selected classes and optical
scan reporting sheets will result in
university-wide- replacement of the an-
cient yellow slip hand-processed repor-
ting system. \

One factor that must always be con-
cerned in the development of any system
is the cost. The computerized system of
reporting delinquent students used for
monitoring and subsequently reporting all

‘

»

"~
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delinquent freshmen students during the
fall semester 1975 costs only about $300.
This cost included cards, computer time
and student help for distribution and col-
rection. Operational costs university-
wide should be in the $2,000-$3,000 range.
Developmental costs spent from 1969 to

the present were about $5,000.

This is a very small cost when com-
pared to the expense for students and the
university resulting from students unsuc-
cessfully completing a course. Most im-
portant of all, by using a machine to
store and rapidly analyze large quantities
of information, to temporarily remove the
human element, has permitted instructors,

advisors and.administrators to show more

concern, guidance and consideration for
students. In this area at a large uni-
versity the computer has contributed to a
personal touch. '

!\._4




! — »
‘ r “
l , ' : , -
!l . B - ,
» ’
THE FUTURE OF COMPUTER ASSISTED INSTRUCTION: . .
A SUMMARY AND ANALYSIS.OF THE CARNEGIE COMMISSION REPORT - 4 <
. COMPUTERS AND THE LEARNING PROCESS IN HIGHER EDUCATION ‘ ' '
| ~
. C. Edward Streeter ’ *
. i Professor of Informatioy Sciences P .
5 I1linois State Vniversity . ‘
P i N
. ' oo . ‘
B - . o .
ABSTRACT: The purpose of this’ paper is to stimulate thinking and disciidsion about the misuse and ,
potential of computer assisted instruction. The central focus of the paper is an examination of .
existing and potential computer support to instructdion based on an analysis of the learning process.
A look is taken at the effectiveness of these uses in terms of possible equally effective but less
costly alternatives. . o L.
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fhis paper is n'summary and analysis of a
report |repared for the Carnegie Commission on
Higher Iduwition, Computers and the Learning R
Proceys 1a Higher Education by John Rockart and
Scott Murten of the Sloan School of Management,
Ma¥s schusctts Institute of Technology. B

Butire going into the report itself, let me
BEve vou wome background information that*will
he'v . u understand the biases from which this
Symoar nd analysis ts done. 1 spent my entire

public school (areer 1948-1964 in lowa as a math
teactier, - owh, principal, superintendent, cur-
ricalum and 1nstructor consultant. 1 was working
as curniculum-instructor consultant in Keokuk,
fowa, when offgred an RDEA Instructional Tech-
nolopy ftlluwshuv;u work on a doctorate at
Michigan State University. My reaction was, now

1 will learn what 1 am supposed to know in my work
4% an instructor copsultant. After three yeard of

ctudv ind eight vears.of trying to apply what 1
had lu.rncd 1 have come to one basic conclusion:
There 1s g lot wy do not know about how people.

learn and how, to instruce.

Mv interests lie in the utilization of all
tyvpes of instructional media, and particularly in
the development of models and schemes for selec-
tion and utilization of instructional media. My
present teaching/research interest is the appro-
priate use of various instructiohal media in
teaching a4 computer literacy course in two formats:
regular classroom and guided independent’ study.

As we get ingo the work of Rockard and Morton, you
will see mv interest in preparing this paper and °
looking fofward to interaeting with you about it:

Ro and Morton focus on computer supported
1nstruc:t2§‘;33mvutef‘Assisted Instrucgion (CAL) in
the broad sense) as opposed to computer managed
instrwvtion or instruction about computers. Their
real convern, however, appears to be the develop-
ment ot a model for the appropriate selection of
all types ‘of instructional media: a contept that'is
needed for all levels of teaching, not just higher
educat fon. .

Their report comprises ten chapters and 356
pages, including an appendix. The first part of
the book is introductory and background material.
Three important questions relating to effective
Al utilization are predented, followed by a dis-
cussion of the teaching and learning-theory, CAl
hardware and courseware, and some descriptions of
CAI projects. Except for the three questiohs,
thid background material will ‘not be covered in
this summary. . .

The three questions they suggest need answer-
ing hre.' (1) Can CAl be cost effective?, (2) In
what spedific wayq will the computer effect the .
learning process‘in higher&ducati’ and (3) How
should a.facylty member approach th®selection
of one ar more of these tvpes of CAl fdr a par-
ticubar rourse of study? s »

13
Chapter six is the "heart" of the report,
developnent o a plan to match techn@logy to
learning.” While Chapter «ix reports what the

*nuthors:thtnkought to be, the next chapter reports

on what is, using a 1994 survey of CAl in

Massachusetts higher education. Tﬂ@ latter part

of the book examines the environmental and 1in-

ternal counstraints affecting CAl aduption 10’

higher education, the author's conelusions, and

the appendix. . ) *

My summary and analysis deals mainly with the
development and application of Rockart and
Morton's system for selecting the most appro-
priate uses of (omputers in the learning process.
They start with the general learning model as
shown tn Figure 1.°

»

ACQuie basie New
A ede—1acts taiig

PO 25 .ms cancepls e¢ -
“

To, “picato~s
<4 2p's N
N34S Latony

Er"o»fy r-ew K wedtue
ough telingtion
pracice e

.
L]

regrardnew 2oy o
[l fe X' @ ESTTL N oL LA 1
g grreeatizat T

Figure 1

In the initixl stage, acquisition, the
learner is exposed to basic data, skills, and
concepts. The second stage, inbedding, has the
student pracfce ahd/or ponder his newly acquired
knowledge or skjll. Durirng the integrating
stage, he assémilates the new information into
his existing fognitive structure of the world,
and the figal stage is testing his learning in
new situations: <oncrete’ or simulated.

The other element of the learning matrix,
shown in the left column of Figure 2, is a cate-
gorization of materials (Course content). These
four categories are described as follows:

’

1) Facts, incloding Jefinitions dnd other
basic informatjon relating to specific*

single items or ideas. 7

Skills, including both procedures and rules
and their applications. |

2)

3)
*  theories, hypotheses, postulateés or
assertions that are well enough established
to be of no interest to ‘the current re-
searcher in the field. "Concepts"
. "facts" as basic building blocks.

use

Frontier concepts, including not only
recent development but also long standing
issues which either have not been or can-
' not be Tesolved.

¢

"Established oncepts, as well as other i
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Figure 4 shows the average of the professgrs'
ratings: one (1) being most favorable, and ten
(10) being least favorable. The resultsjnos: ger~
mane to this audience are those listed under the
heading ‘computer, and this discussion is limited .
to that group. To summarize and analyze’the data,
we shall consider a score of three or less as
being positive for effective utilizagion, a score
of eight or more as negative, and four through *
seven as neutral. The results of this analytical®

—
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Figure 2

» The next major step in the development of

their scheme is a grouping of available learning

mechanisms described -in an earlier chapter; these
are as follows: '

Audio: lecture, case study, class discussion,
tapep radio. "

Visuals: visual aids, film, video tape,

. cable, TV.

Written: textbooks, programmed instruction,
study modules, written assignments.
tutorial, drill and practice, problem
solving, inquiry, simulation, games.

laboratory experience, real world ex-
perience.

Computer:

Sixteen attributes are then identified which
h of the above learning mechanisms contains to
spme degree. These attributes are categorized and
sbt forth in Figure 3. Both the categories and
the attributes are somewhat self-explanatory, and
time will not permit a detailed discussion here.

A cross-section of MIT faculty were asked to rank
each of the learning mechanisms in terms of the
degree each mechanism possesses tbe various attri-
butes. .

. A Content related

Ability to felescope tme
Ability to present structure
Provision of a nch environment

Ability to provide ili-structured matenial

WV oda W N e

Flexibility for adding new material quickly
upport for the learrers’ structured. clencal tasks
7 Support for unstructured data manipulation
B Userrelated— o _ 4
8 Degree of learnes co~rol
9 Ability to adjust to 1~diadual learner needs
10 Easc of use
C  Communmuations related '
11 Amount of sensory .=pac}
12,_Amount of emotiona’ impact
3" Degree of learner tee Zoack

14 Ability to access datc or concepts previotusly learned

D Econormice P

15 Low cbst perdataster or copcep! : -
16 Docentrahized availat ity

’ .

'Figu:e 3
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listed.

Under tutorial positive there are only ’

Z\\‘forma: are set forth below with neutral items not

two items: the degree of learner feedback and
decentralized availability. Under neg%tive, !
however, there were eight: ability to telescope

time, provision of rich environment, ability to

provide 1ll-structured material quickly, flexi-

bility for adding new maferial quickly, support

for the learner's structyred and clerical tasks,
support for unstructure%%ﬂata manipulation,

amount of sensory impac(;\and amount of ‘emotional
impact. \ -

Drill and practice found five positive items.
They were, ability to telescope time, support for
the learner's structured and clerical tasks,
degree of learner control, dggree of learner feed-
back, and decentralized availability. Under-
drill and practice negative there were also five y
items. These were,”.provisions for rich environ-
ment, flexibility for adding new material quickly,
ability to provide ill-structured material, amount
of sensory impact, .and amount of emotional impact.

As we moved into problem solving, there were
eight positive items: ability to telescope time,
support for the learner's structured and clerical
tasks, support for unstructured data manipulation
degree of learner control, ability to adjust to -
individual needs, degree of learner feedback,
ability to access data or concepts previougly
learned, decéntralized avgilability; while
problem solving found only five negative .
features: flexibility for adding ngw materials
quickly, ability to provide ill-structlr
material and clerical tasks, amount of sensory
impact, emotiQnal impact, low cost for data items
or content. -

There are six positive items under inguiry.

i:ere are provisio‘s for rich environment, .

111ty to provide il1-structured material,
degree of ‘learner control, ability to adjust to’
individual learner needs, ability to access
data or concepts previously learned, decen-s .
tralized availability. Under negative therevare .
six items--ability to telescope timg, ability to o
present structured materials, flexibility for
adding ,new materials quickly, support for un~
structured data manipulation, amount of emotional '
impact, low cost Yata items or concept. , Ag

As we-'move into the more sophisticated uses
of computers Buch as _simulation games, we find
many more positive aspects as compared to the i
negative. Under simulation, we have eleven
positive aspects. They are ability.to telescope

. Ttime, provisions for a rich environment, ability
to provide ill-structured material, support for
learner structured and clerical tasks, support
for unstructured data manipulation, degree of

L .

3gy . . - .




LR R
B

ERI!

Aruitoxt provided by Eic:

29

1 4 . .
. i : ¢ co,
t . /mn‘lwe . b ~
. ¢ . - Concent s User S Commumeation E:,‘a;,;
Maci PTeT T T i T 0 LT A T LA
\ A ulo 3 ’ -
. e ' .5 '3 <8 1 v o0 0 8 1 5 5 3 8 w0 3, 8 -
Jaes Qudy ) 10 3 3 5 10 8 5 5 5 ) 8 10 § 10 -
Umsdeewsoen 5 10 2 3 1 % W6 8 8 S5 5 5 3 10 5 10 . - 1
Tan 3 5 8 .5 3 10 10 5 10 5 g 5' 10 5 ) 3
QM": ) ) 8 .5 3 10 10 o 1 3 ) .5 10 10 5 3
T s 5 3 w0 P+ 8 W 1w 8 S5 3.5 1 g 5 1
. Fin -7 3 5 t 10 g 10 g8 10 8 1 1 10 8 & 5
idet v 3 s, " s 8 0 8 8 & t 1 W 8 8 5
- “C:};H vo3 5 v 5 8 10 10 0 5 1w 10 8 3 2
Toutin ks 5 3 8 3 1w 10 0 1 W0 1 g8 8 10 5 . )
" w5 % ¢ 8 1 W '3 8,1 B8 W 3 8 3 !
. Staty metules % 3 % s s e 0 8 & 3 & 8 5 8 3 1
Waitter avotnietts 10 5 10 10 [ 10 3 8 8 1 8 8+ 3 8 10 4 .
G rputar
Tutoral 10 5 8 ¢ 8 ¢ ‘0 5 5 5 8 10 3 5 5 3 1
Dol ¢ od prache 3 5 8 8 8 3 5 3 5 5 8 8 ' 5 5 3
Peoc'ou solviig 1 s ) 8 8 3 1 3 3 5 8 8 * 3 8 4 1
Dy e aJ oo, 8 5 A i 3 - 5 8 b ' 10 3
. <_mmhmou e 5Ty 8 1 ] 1 3 5 3 5 3 3 0 3
O‘('a;vm. * 5 3 ¢+ 8 r 3 3 3 5§ 3 3 5 5 10 3 '
Lalovwrory experiments 5 5 1 10 8 10 0 3 0 8 5 8 1 10 10 10
Reabuordexpenence 10 0 1 w0 5§ 13 0 3 5 0 3 3 5 10 1w 8 ) *
Figute 4 . ) .
learner control, ability to adjust to individual * Emphasizing one mechanism is a mistake; we
learner needs, amount of sensory impact, ability should maintain a smorgasbord of learning )
. to access data or concepts previously learned, mechagisms. .
and decentralized avajlability. The negative "KW
features of simylation are limited to two: flexi- 2. On figure 5;<dreas I and V (cost effective-.
L bility for adding new material quickly and low ness and adaptability), traditional learning
cost for data item or concept. \ mechanisms (books, program texts, lectures,
- B . etc.) appear best suited and should not be
Under simulation, amount of emotional impact computerized except for remedia] learning.
. was neutral, while under games it is classified . ,
as a positive aspect. The reverse is true for 3. .In area-IlI (feedback), because of decréasing
learner feedback and ability to access concepts, _ computer costs We can expect computerized
previously learned. They are both three's in_ + practice to make major inroads on traditional
simulation, and dnder gémés théy are rated five. pencil and paper methods. K . .
Rockart and Morton Gsed the attribute data 4. 1In areas III and IV (learner control and,
to'mAp the mechanisms' agtributes on the learn~ assistance, realvworld emulation and data *
ing matrix. To carry out this mapping, the attri- recall and manipulation), most existing
butes were assigned into new categories with some . learning mechanisms are inadequatelznd we ¢an
attributes put in more than one of the new group- expect to see tremendous‘grovth in‘computer-~
ings. Figure 5 shows the author's opinion of how, ~ ized simulation, games, inquiry and problem
‘ these new categories cover certain areas of the ,’ solving. .
. flearning matrix. )
After defining what they thought professors
In Area I and 1I, the C-E and FDBK represent should be doing with computers, Rockart and
cost effectiveness and feedback. 1In Area III, Morton® surveyed Massachusetts higher education '
' L/CTL represents learner control and assistance, (1974) to see what was being done. This survey
and MANIP represents data control and manipula- elicited the conclusion that in general computer
tion. In Area IV, EMUL stands for real world pover for teaching with and about computers has
° manipulation, and in Area V, ADAPT stands fpr and will continue to grow. In addition, they
adaptation. B found that the growth pattern was ‘quite similar
. N . ‘ to their normative model with most efforts in
The next step was to look at the attribute areas IT and 111, and the use of simulation,
ratings of each learning mechanism and draw some ganing, and inquiry less common.
conclusions. . .
. . After examining the environmehtal conditions N
. The {nvestigators' analysis of the data from affecting higher dducation (attitude of soctety,
the napping 48 as follows:” . economic conditions, funding agencies, student
population, competition for students, 'and student
' 330 <, ]
*
| |
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Figure 5

attitudes), they concluded society will (but not
to the degree of the past decade) continue-to
support higher education, student populat ions
will grow, competitive outside forces in economics
%11l mave us toward more uges of technology, and

a more/sophisticated student body will be more
receptive to the use of instructional technology.

.
4 )

The analysis”of the internal constraints was
not as positive. While the ,administratprs atei-
tude may be favorable, the faculties attitudes
will not have the same ppsitive impact. The
avejag faculty member will see many more reasons
not ‘to¥work towards the introduction of instruc-
tional "technology than positive factors.

The overall conclusions of, the Rockart,
Morton report are, first, the change and improve-
pent of inatructional technology will have a
potential.impact on the way we conduct outselves
in high education.

The three major' influences appear
to be computers (reduction of cost,
minis and networks), television
(voice interaction with.remote
" audience) and libraries in their
nonpaper form. :
Second, before putting more money and effort
into the utilization of technology, we need to

better underavand where and why to apply it. To
underscore this statement, they set forth the .
following specifics: R -

L]
We need a robust model of the learning
proceaa.
We need s, 'smorgasbord™ of learning )
nechanisns,

Programmed fnatructional type CAI haa had
too much emphasis.

The opportunities for computera in
high education lie in the ''enrichment

activities.”
. 3]1

o
()

* queations.

In most cases we will be adding new
learning mechanisms, not replacing
traditional ones.

One case where replacement can and
should take place is compltertzed ’ ".

drill and practice replacing tra- . -

. ditional homework and for written i
assignments. . L
And,

finally, the pace of implementation of
CAI will be slow because .

the favorable forces dre not nearly
as powerful as the negative.

-iIn doing my analysis of .thiis report, it seems
appropriate to start with the thre® questions
posed by the investigators and the answeérs they~
provided. At the time the questions were set
forth, they indicated that only to the first one-- -
Can CAI be cost effective?--was there an unambig- .
uous answer. They felt CAI could be cost
effective in aome cases, and later conclude that .
drill and practice and simulatidn are cost effec-
tive but tutorial‘is not except in unique situa-

‘tions such as reuedial learning.

In trying to answer the other ¢wo questions--
In what waya will computerg-affect higher educa-
tion, and, How should a faculty member approach
selection of CAI? they certainly made a major
contribution toward an answer qi:h their scheme
for placement of learning mechahisms in various
atages of the learning process. But as we all
know, there are no simple solutions to complex
.They did take a major step toward
providing us with toola and background to “a
develop plans for selection and utjlization of
computer aasisted inatruction but, at least in my
julgment, they may not be totally correct.
Rather than deal with whether or not they prOVided
definitive answera to theae rather global -
queatiéns, I prefer to analyze their apecific

overall concluaions, . .
1

'

Let me start with thoae specific points that .
I agree with almost in total: technolog§ will ,

-




[ W q ,
Lt

|
- ) : . ."
\Lontinue to have an Impact on instruction in A ’
nigher education, the adaptation pace will be ¢ v .
»lowe because of resistance at the faculty
level, we need some theoretical models o1
learning upon which to base our adaptation ¥ . \
we will never have a single or even ;ygf’;*?}u PR <
learning mechanisas. o .
4

I agree about 75X that the best oppor-
—_——~ tunities lie in the enrichment categories, that
o1l drill and practice can conceivably replace
traditional written homework assignments, and B
L. programred instruction approach to CAI has
secad its day.

“v basic disagreements lie in two avreas, .
and poth require some crystal ball gazing. One,
i do not see large computer networks such as
proposed by the PLATO and others as being likely
tv have long range success but necessary inter-
tediate steps. It appears to ne, that the develop- -
~ents of 1n?b111gent terminals, micro processors, . *
ind video disc storage are going to provide us
’ with very sophisticated self-contained individual
tvaching stations that will avoid th2 reliability
and storage problens of a centralfeed network.

My second and more serious disagreement is
w1th the learning model and matrix proposed.
Although 1 concede if is better and fore operg-
tional than anything else 1 have come across.
The problen may be in what we are trying to
acconplish in higher edcation. Are we imposing
rural school educational goals and procedures on
students living in a highly sophistitated com- p N
nunication and information processing society”
So {ar, our utilization of TV and computers in
instruction have been to put old wine in new
bottles. I do not know the answér, but maybe we
need an educational "think tank.” Just as the -
military has changed its goals and procedures in
fighting a war, maybe %some” of the things we have
held sacred in education can be bypassed, or at
least learned 'in a much different way. \ N )

For the interim ' in which you and I will
have to operate on a day-to-day basis, I plan
to operate trom a nodel and matrix similar to M
what Rockart and Morton propose, and try to use
a problenm solving approach to tne selection of ¢
learning mechanisms rather than become a pro- .
ponent of a %ingle technology. . .

- .
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‘ N USING APL FOR DRELL & PRACTICE AND CAI : '
Richard F. Conklin

! IBM Corporation
255 Alhambra Circle
Coral Gables, FL 33134

- .

ABSTRACT: The APL language 1s well-known for its problem-solving power in many applications, particu-
larly education. It offers the student a "math laboratory"”, in which to experimentally define and check
out various computer functions. Additionally, it provides the teacher with a tool for tailoring special

SRR drill & pracfice and computer-aided instruction routines to reinforce and test material covered in class.
R ‘ This paper describes a few of these techniques.
At the time this papeL was submitted for consid- On line number 4 the student response is compared "
eratitn, I had developed several APL "CAI" func- with the true sum of X .and Y and if not equal (#)
§$ tions on an IBM System/370 time-sharing system a branch is executed to the line labelled WRONG.
. (APL/CMS running under VM/370). Shortly after- This is the general form for a conditional branch
. wards, 1 joined IBM's 5100 Portable Computer APL:
marketing force and was pleased to discover that
- all of the routines could be easily:"dumped" on . -+ (condition) / LABEL ‘
the 5100 and run with no modification. (There :
was one . . . I replaced the word '"percent' with Trying the function, we dgiscover that the only way
"yP  a special character not previously part of out is a branch out () in lieu of an answer.
the APL keyboard.) I feel that the combination ° 1t "o
.of APL and a full-function desk top computer . . oo ~
y#1d a "teaching machine" with endless possibil- - n ' .
ities. . b
: . PYCHT
1030
* n
-~ A 11."
: 1oV AGATY
X o
. "
¢ ~e
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¥

Recent enhancements in the language offer more
possibilities for CAI. Student responses can be
accepted as character input, and analyzed for typos,
special commands or formats before converting the
string to numeric for-grading. :

IBM's Portable Computer

A few simple APL techniques are essential to

writing .CAI-type functions. In this example,

the built-in random number generator is used to

produce two numbers, X and Y, whith the student

ig asked to add. The following function allows.any APL eXpression

. - s to be used as a model for a drill & practice

session. Each constant in the model equation be-

A comes an upper limit for a randomly-generated

S number. The word END is used to break the loop, |
A et and a score is printed. Some examples follow, and
e . - the listing of the function smay be found at the ]
t UEA R A end of this paper.
PN oo S
Al 2 Yl"lpl . -
. o e TP SanIN
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' [
", Ca1 o gne g ’ ¢ Still another technique for creating CAI drills
) Yoo arap, tenr RO involves "packaged" APL functions which require
WL b no prograsming knowledge of the teacher. One,
" . . called ENTER, asks for each of four key elements:
E by e s the question, the correct answer, a correct
. . answer message, and a hint (wrong answer message).
p TPy Tl e HTEP N ‘
vl o WHAT CIATF 16 PHAPNTY TH?
YA - '] AP1/7ONA *
LRt honT Pt e VEPY (OO
eyt el . HIST 71 REGING WITH “A°
) Taoarae Ty PN .
* Je [P MH(\TQH()HI. ARL U N7 !
" . . 0 AUAMS ) .
[ A T pLon [ YCELLENT,
oyt . [INT KHG WAS OBP 0NN PRPGTI e
«®y Tt
oo, Anan ;Y .
Vit -, The APL variable, AEDS, 1s used to store the drill.
) Vo ' . Any number of questions and answers can be entered,
o Conp et and a null (blank) line termjnates the function.
‘e P, ctaareg ,
reora 1 A 1 Before the first student takes the drill, the
Jrret . teacher may choose to reset the scorekeeping
e et ‘ function. SETUP AEDS does this. . -
ey LD M
R SrTYP A 1S )
il * NRTLL ARG ’ -
e,y AGETH ! MUAT TS YOUP NAME®  SUSIT ShART )
Wt DR WHAT STAJI 14 PHAENIX IN? AP "ONA
foarit Wey coon -
ceapr e oo WHAY HOTEL ARD M- TN ADGMS HOTE
‘ ‘ FOrLLTNT,
. ) THaHK YOr, Suctt THAT S ALL (OP NOW,
- h ’ TRTLL ARTS
The format for performing a conditional branch VUAT 16 YDHP NAMIT? TIFNNY JHEM Y
in APL can be a bit cumbers9me when used repeat- n WITST ATATE 16 PHAENIY 1> Ihaln»
edly in a CAI or drill & practice routine. A T RFGING W1 ' ALSTAMA
better way 1s, to write a small "one~liner” func- YOE FARRFET AMOMER 19 ARIZOMA
tion which compareg a student response with a . A UNAT 10T I.. APT WE 1H%
canned answer. Called CHECK, it can be used S OMT QN. TRY OfME THINGE  HOLIIAY  [N® *
whenever student responses need to he evaluated. WHN WA AUR OMT PREGTIENT?  10US AIAH.
Shown bglow, it 18 used within function CAI3: b TLENT
‘ TRRARE (b UE NNY THNAT S ALl TP NaW )
R O R ONT R E PO LI o NCNAT o K
f 1y a NETY] . « v §
I Finally, when the last student has taken the drill,
N CrAL = TE ' the teacher displays the class statistics, using .
Y s - o, function SCORES:
wor “\‘ £ o .
b1 SN NAG HHPTER TN GRANT 0 TOME?®
PR SOEH(E GRANT epiauy SCORLS
. [ COPT L WRONG N RS < . TOAHESTIONS. 2 STURITS
ol v . ' fLASS AVITRARE &2 . 5%
POl RTLHY TNTRY LUnint - . R , .
- v STHUENT SUSTE SMART '
AT : BUFSTION A, * 1 2 .
WHO AT HUPTLD TN GRANT 5 TOMR? @ ’ POTNTS (D-MAX) D o i
RO R : . . . AVERAGE 100% ' \
CAPTY WPONG ANSWEP .
W Wah TIPIED IM GPANT G TOMRE? STUDINT UFNNY  DUMMY
[ A . ' . GHESTINON NO, 10
- Vi P nant! POTNTS (2=MAXY 0 1t
; , B AVE PAGE o
. v )
<
. . / '
. .
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" OF THE USER....BY THE USLCR.. .FOR THE USER

, L3 .

‘ . Robert L. DeMichiell - . *
. Frank Greenwood .

United States Coast Guard Academy

ABSTRACT There may have been several unspectacular successes associated with adminis-
trative data processing. But-.for every journalistic expose of good news, there are

' multiple exposés of bad news The purpose of this article is to show.that the applica-
tion of the common techniques of users groups and liaison personnel can produce some
tangible benefits, even for the environment' with rather unique needs. User involvement ,
was sought and acquired as an information system was developed and implemented with
limited personnel, equipment and time. -

The literature abounds with computer-assisted information systems designed for the

user community. Many of these systems are preceded by expressions of anticipation, such
as - .

|

1 sure hope that:computer group doesn't try to help me do my job - everything
they've touched so far, they've messed up

.
.

.1 don't like to read computer print-outs--especially the fifth carbon coo7.
Especially when they're always late. *

.

How do'I,resist.the movement to automate? 1've heard it costs monge and .
employs more people. More people, more problems. ‘ﬁ )
4

s
I wonder what the boss thinks about information systems.
= t

Computers have had a bad press, and one reason is-that many projects toncerned with tie
development of computer-based information systems have failed Some have beefi' abandoned
with incurred multi-million dollar costs, few benefits and a very hesitant and cautious
future clientele. The reasons usually can be traced to one or more factors: the user
does not know what he needs. the computer technician dogs not know what the user needs.
the communication gap between the two is a wide one, and, perhaps, neither reasonable-®
expectations (costs, time lag) nor responsibilities on the part of both user and tech-
nician were clarified at tRe outset. v . ~ -

There have been unspectacular successes. Most of these have remiined, as most good
news does, in the background. Some computer industries and service bureaus still make
money and still,obligate a large share of their resources to research. Some users have
chosen the right tool for use by the right people in all the right ways. Certainly,
some historical knowledge about the successes and failures should shed light on the R
decisions of today and tomorrow.

User Involvement: Required ‘.

The purpose of this paper is to present an example of a system of the user, by the
user and for the user. The pitfalls previously mentioned were heeded and some positive
actions were take%/zo involve the administrative user, or manager, at an early stage of

development of hig/ information system (perhaps even computer-based). The dichotomy of
the computing cenfer's information system and the users of that system was avdided. .
v The posture was one of establishing realistic goals with progress repor'ts instead
of expected completion dates, of promoting team effort for institutional objectives
rather than parochial interests, of organizing for.institytional benefits rather than
departmental empires, and of recognizing that people make systems work, not machines.
People can make clerical systems work where automated systems ‘fait. Even if the auto-

‘ mated system is more appropriate. . .
| -But is this so unique? What conditions exist at the educational institution '
depicted here, so as to permit a healthy working Telationship among the, levels of manage-
ment, the levels of systems development and the levels of data.processing-opcrations? |, -

L4
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What are some of these devéloped systems and how did they evolve? ’ Co

-

A Unidue Setting With -Unique Systems

The educational institution to be used as the example here is one o the federally-
sponsored service academies, the United States Coast Guard Academy irn Ne% London, Con-
necticut. The enrollment is undergradudte only, and numbers approximately 1100. There
are nine major fields of study with a heavy emphasis in the scientific/technicéal areas
(mathematical, physical,-ocean and engineering sciences). In addition to, the mental:
demands placed upon the Cadet Corps by the four-year curriculum, there are requirements
in the military and extra-curridular spheres as well. Physical fitness is encouraged 4
.by mandatory participation in inter-collegiate and/or intermural athleticss; discipiine T
1s fostered by restrictions imposed throughout each day of 365 days each yea;. All

cadets go to all classes; during the summer session, they are involved in programs
oriented to the Coast Guard service (naval operations, cruises, mission area\programs . .
throughout the United States, etc.) —
The objectives of the institution are clearly defined. The self-development of the .
cadet is primary and focuses on those particular traits and characteristics that merit
the special trust of an officer's commission: a high sense of moral values, personal ' .
.honor, integrity and & sense of responsibility. The Academy wants to graduate young
people who haye the ability to think clearly, critically and analytically, coupled with >
the perseverance to work a problem through to its solugion. In addition, the develop-
mental process must include--with equivalent priority-“specific maritime and military
’ skills such as naval operatipgns and tactics and leadershin capabilities. The aspect of - .
leadership and its relatienship to administrative skills are important in view of the :
normal execution. of future roles in the service, some of which require a high degree of
endurance and resistance to stress (particularly in search and rescue operations). 7
. + There is a five-year obligation in the Coast Guard for the cadets wEen they grad-
uate. Approximately one-half of those who enter graduate. Approximately 80% remain in
the service beyond the five-year period. The faculty is gomposed of civilians, military
officers who are permanently assigned to the Acadenmy, and rotating military officers.
THe permanent faculty receive pay, get promoted and aspire to tenure in much the same
way as most college faculfy:do. The fnstitution is governed by the militarv contingent.
All of the above means that there is a focus on several aspects of student develop-
— _ ment which is different from the .peer population. The fadulty mix is a unique feature,
even with regard to the other academies. There is a sense of dedication to the insti-
tution and to the Coast Guard service--a factor which plays a large part in the purpose
of an Academy to provide career officers . ot
This focus on-several aspects of cadet development requires a strict monjtoring of
all activities. The program 'starts a year, before the entering class arrives in July.
The Admissions procedures haVve to select the most qualified applicants for appointme:t.
Several academit and non-academic factors must be considered and, since the process is
a competitive one with neither geographical quotas nor congressional involvement, it is
¢ quite complex Cadets receive pay an alldwances tg defray all expenses. Tuition and
room are free. Financial administration, thexefore, has requirements of accountability |
different from a civilian college. The issuance of uniforms, summer cruise budgeting, :
and compatability with government procurement policies are examples of t;ése differ-.
- ences. Cadets lead, and are led, as part of the training program. The brigade consists
of four classes of cadets with several lewels of responsibility; this occurs during the
academic year as well as during the stmmer cruise programs. Ratings of cadets by cadets
are collected on several performance criteria. Ratings by the officers corps on non-
academic factors are also tollected. Conduct is monitored by the cadets, themselves and
the faculty (military and civilian) and as such, the demerit system requires daily
accounting. ¢ . T " <
There are no computer-based programs "on-the-shelf" for these specific applications,
For example, in the admissions area, what college or university: - N

-~

0y

. a. has to rank-order its -qualified applicantsesd that it can offer appointments:
to the top 380? ' .
b. holds a special board of officers for each qualified applicant (academically),
so as to include in the overall rank-ordering other non-academic attributes?
¢ ., ¢. is accountable for such a selection process to every taxpayer in the U.S.?
d.  colletts extensive psythological and demographic data on all entering students
for use in research and coupseling? . , S :
e.  is required to incquprate rather detailed information on the medical status
of each applicant throughout the qualifying process? ,

. : ¢
Similar examples in the other areas of concern could be cited to coxrespond to the
special demands placed upon cadets, and therefore, upon the support team: the adminis- .

trative ofﬁ%qﬁs in their decision-making ard accountability roles. ° i
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A Viable Alternative Solution l '

7
. . . . : . s
The applicants have to be kept informed on their status (probable appointment oOr
- not) so that their possible option of attending CGA is kept alive. From an institu-

.. tional viewpoint, the Academy wants the bestrqualified candidates to remain in the
competition. The cadets have to be kept informed of their status throughout the four-
‘ year period on all educational and military requirements.
The Academy also wants to make sure that the requirements. and tasks are specified,
then. performance can be evaluated according to some established standards A quick
look at the uniqueness of tire overall program suggests that the manual method of data

R gatheying and information dissemination is not appropriate. How then, can the problems
be identified and any appropriate computer solutions be realized for such a given
. situation? . ‘

Put the analysis and programing teams to work, the user might say. ' Design a data
base and evaluate the outputs so that reports for all the administrative offices can
be derived from centralized file structures. Establish the procedures for automation
and document them according to standards, so that the next person who has my job can
understand it. All- of these are reasonable solutions in our computerized society, even
in spite of the fears and declarations of doom mentioned at the outset. The important
- question.is: To whom are these questions addressed? More than likely the recipient’ is
) the computer/information group . ‘

In this particular case, the group has been a rather odest staff of computer
science faculty Junit-record personnel, and cadets. The equipment is second-generation
batch and in the‘%ﬁgcess of being updated. The high-level managers pledge support, and
the users anticipate some involvement. The key issue was identified earlier as' "user .

involvement® But how does one get the user involved? o
~ g

. User Involvement: Sought ' ) .

The success of any information system development and implementation rests on the '
. expectations. attitudes and performances of people. People provide organizational
structures. establish the roles and responsibilities for everyone within those struc-
tures and, therefore, have control over the degree of involvement of each element. The
computer people have to be involved. because they push the buttons, initiate the inter-
views and document all that is said and done. But data are not information. Without'
information, there is no institution. Without the interviews and dialogue between the
opposing camps (the users and the computer technicians), there is no coordination The
necessary mediating environment (users groups in,this case) was created hy the college
president to provide an open forum of discussion’ of the issues by top-level managers
] So the immediate imagé’ of computing activities was one of applicability of rhe present
and projected resources to all .users. It was also obvious that the computing resources :
and the "information system'" were to be as meaningful as they wanted them to be. In
- other words, it is their system and each academician,- administrator or researche'r must
be involved'if they desire to.compete for services. Their outputs or summary itforma-
tion reports, will.depend on their inputs, or contributions of fime and resources .
- This Computing Center Advisory Board of top-level managers establishes the policies -,
' .on computing activities. computer personnel ‘bear the burden of completing the staff .
work necessary for the evaluation process and for the reporting of progress. The major-
. ity opiniog has a focus, and the opportunity exists for the defended minority opinion
The president assesses the situations and acts on the documented issues. Another users
group of middle managers also was formed to face and resolve the day-to-day processing
problems. The organizatiomal alignment of the Computing Center, wiph such an arrange-
ment as this, does not become the issue. User involvement is sought, and for those
users who do their homework and are alert to the capabilities of automation, they cgn
be rewarded. - . . ) . ,
A policy statement then was issued from the president. This document removed some
" of the fuzziness from the ob4ectives of the institution with regard to computer appli-
cations. Long-range and short-term directions were stated. There was no guesswork
concerning.the opinion .of .top-level management. .
Thes gyStems were developed from the "bottom-up'" rather than the "top-down'. One .
system at g time was analyzed for possible automation. The preSent resources had to.
be efficjent, because they were limited. The faculty in computdr science became the

2
.
N

»

development .team, because it was recognized by’ the institution as professional growth .
The cadets helped '¥n deyelopment, because it was done as computer laboratory work for 4
‘ regular courses fo¥ credit. All student participation was sqreened’thorOughly so that "y
¢ , the ptojects were necessary to the institution and appropriate learning experiences for

the cadet. This program certainly has been well received, by the cadets .over the years.
. IA order to fogus even more ¢én the user-technfcian interface, computing development
personnel were assigned to certain users. In this manner, the""liaison" personnél

. cquld be knowledgeable abqut the real requirements and needs of the user with the added ‘
+ advantage that-each usgr would have. to learn something about data processing as it o
v . . 3
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pertains to his/her job". Thus, the realization of large amounts of expended time by
both user and technician surfaced. .

To suppose that such an enVironment was created and has existed for the past few
years without its moments of frustration, arguments and personality clashes would be
guite idealistic and incorrect. However, some things were done right with the help of
those who failed in the past. Favorable results can result from unfavorable odds
There are tradeoffs, as long as one recognizes them.

a. The payoff is not immediate; one has to wait perhaps years tosachieve the
defined reasonable expectations. - > ”

b. It costsigime and money to automate. :

c. It requires frequent mdhitoring; it may detract from other operational commit-
ments.

d. Students graduate; it reauires detailed documentation.

e. Faculty applicants are limited; not all faculty are interested in combining
computer science instruction with practicum.

v

Results and Conclusions

'
.

Approximately three hundred computer programs, most of which are quite long, wer2
written to place "on-line" the systems for the registrar, admissions, 'commandant of.
cadets (cadet brigade matters), comptroller and otherladministtative elements in direct
support of cadet activities, The unique requirements for each of these elements, as
described in an earlier section, coupled with the fact that military officers serve
four tours of duty in key positions in the organization, have required a dependence on’
documentation and cooperation.

oThe cooperative aspegt was given’ impetus by high-level support. More important
than a stated instututional policy, however, was the recdgiition of the efforts by the
various staff elements. Several performance awards were delivered to personnel in the
administrative officés as well as the computer group. Realizable goals were formulated
and the milestones were accentuated with tangible monetary rewatds. A

The Admissions Office now can monitor over 10,000 inquiries for cadetship and
keep track of the status of each of these young people throughout the formai applica-
tion procesg. The resultant appointee would have been screened quite thoroughly for
his medical, academic and non-academi¢ credentials so that he could receive .fair treat-
ment in competition for one of the 380 positions in the entering class, .

The cadets are scheduled and sectioned in a very constrained program, with little
time available for any make-up work (there is no summer academic program and two-thirds
‘of ‘the coursework is required of all cadets, regardless of major: field). Grades are
reported in timely fashion. They are in the mail within two weeks of the end of the
term. The academic grade point averages atre important in other ways., military perfo.m-
ance is meshed with academic performance to provide information on the "whole man'" for
constant evaluation for retention Programs haye been written to search:the student 4,
files for «casels to be evaluated. . . . -

Cadet pay and accounts operate from a developed cxedit card system, where the
paper transactions monitor all the debits and -eredits, and are reported: to the cadets
on a monthly basis. The frequent leddership ratings by officers’ and cadets on cadets
are gutomated. This data and other militarysperformance ratipgs are considered when
brigade .and regimental positions are assigned. - ) -~ N

Someone once said that if an ingtitution hag'Bad management, -a computer will make
it worse.'+Others have said that computerization would even make good management worse.
For bettex Or worse, this institution has pursued the goal of user involvement with
dedication and direction ahd has produced some tangible benefits.
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EVALUATION "OF THE USE OF CAI MATERIALS
IN AN INTRODUCTORY COMPUTER SCIENCE COURSE} » < e

LY

Richard G. Montanelli, Jr.
Department of Computer Science .
niversity of Illinois at Urbsna-Champaisn . .
. Urbana, I11linois ’ -

' v

¢ - ’ ]
:

ABS%RACT: A total of about 48Q students in an introductory computer programming course were randomly N

assipgned to PLATO (one hour per week using PLATO CAT 1
. and.nan-PLATO sections at 9:00 and 10:00 am. Results

essuns to learn FORTRAN replaced an ordinary lecture)
indicated thet PLATO students %Would strongly recommend

that their fellow students choose PLATO sections in the future, while students in the regular lectures
\ were neutral., There were no differences between groups on exam or-machine problem scores. There was an
"+ hirher drop rate in the PLATO- sections, but this was quite possibly due to factors cther than the PLATO

materials themselves., .

. nmonucnow

' For the past three and cne-half years the
Department of Computer Science-at theLUniverslty

of 1llinois at Urbana-Champaign has been working
toward automating & fraction of its teaching load
igbout 2,000 students per semester) in introductory
computer programming courses, by using CAI materials
{(Wievergelt, 1975). Although separate colrses are
taught for -different groups of students (engineersp
- srchitects, business majgrs, #nd. social sciehtists,

for example), almost all students leatn FORTRAN, , . |

so CAI materials to teach FORTRAN could be

- beneficial to almost all students. ALl of these
courses are taught’ in the same format, with two

. large lgctures and one discussion sectiQn (15-25
D students with a teaghing assi ant) per veek.
So, initielly it was decided td replace one lecture
per*week with one hour of instruction {n FORTRAN

. (or related programfing topits) using PLATO

. (Alpert and Bitzer, 1970) am extremely’ flex1ble
¢ .+ CAX system with graphits terminals.

. -

.

The overall' design of\the PRATO materials .
was accomplished by the author, althouygh most .
individusl’lessons (units of\material, each N
designed to take 25-50 minutes of student time
, &t the terminal)\were initially written by graduéte
3 andiundergraduate studgnts as course and \
{ndependent study projects under the, author's
[)'5‘) supervision, and later revised and 1mproged by
. members of the staff (Montanelli,(197%).” Thus,
overall the lessons do not follow a particular

A "

1Tpis research was supported in part by the
- National Science Foundatiom unger Grant Nu. US-NSF-
* EC-41511. The author would like to thank Richard
Andbrson for help with the data analysis.

) The author would especially like to thank Dr. H.

. G. Friedman, Jt., ‘Sandra Leach, and Jeffrey Barber
for thtir,invaluabde Nelp in this area. N
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teaching method or stjle, but each covers its
assigned material in its own way. (An advantage
of this strategy for lesson development is that
various teaching methods are attempted, end _
students essentially choose the better lessons.
On the other hand, an entire lesson might have

to be rewritten, if studentss disliked it or po)

; learned little from it.) The lessons include
,displays of all types: simulations, graphs,
diagrams, animations, interactive exerciges, and
text. The students interact with, the lessons,
taking the material at their own pace, reviewing
.henever ‘necéssary and are typically quizzed

during the lesson s¢ that they can assess their ,

lewvel of understanding. - . e, .
v A"

After several rounds of debuggingt and .
testing with individual students, and after
voluntary use by 10 ‘studénts’ during the summer
of 1974 (2ollowed by more hodificdtions), it wasy
felt that many of the lessons were ready for
actual classroom use thet: fall. + Accordingly,
one-half of the approximately 50 students in
S 103 (an introductory computer progremming class
for students in the social sciences) were randomly *
assigned to use PLATO to replace one, of their
lectures. The major results ‘of thid experiment
were that although students enjoyed using#PLATO,
there was some indicatioﬁ that they did not+leaxn:’
as much as the non-PLATO group. More specifically,
. the non-PLATO groupvhad higher means on all three
exams, although there were no differences in scores,
on cbmputer programming assignments. The .
multivariate test for’ differences betyeen group
means was not significant (F =.1.54 with 4 and 39
degrees of fre¢dom) at the .05 level However*
sin®e all the differences were in‘the same
direction, and since two of the univarfate Fs were
nearly significant, the possibility does exist
that the PLATO lessons were less effective than
the lectures. An additional finding was that there
were no differences in drop rate between the two

¢ groups. (For more details, see Montanelli, 1975).°
. . . . » ‘
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A FuiiToxd provided by Eric:

was to be installed between semesters, arrrived . the IR 36 .o, ; . s .

. *late. Tt was ipstalled just before the semester o P U S T

~ began and har&b&re problems caused PLATO to be up ¥ ﬁ’ 7 Refore the 'semester pegan, students” registra- & .-
arfd down like a yo-yo during the first 10-12 ‘¥ tions #for the five sections were equalized-(by the

.

~ource.

’

*Two possible ﬁajor reagons for the ahove
re-ult were obvious to those involved in the

First, FCS (swapping Werory: for the

PLATO cystem was at such a premium during the
sem_ster that students could-only be cuarantegd
acress to their PLATO lessons at the assigned .
time eachu week. Thus one major advantage »f
AT, the abilaty for students to work at ‘their
~m times and to review whenever necessary, vas
(51bw students probably could not even v,
at their own pace, because they only had the one
hour period to finish.) Secondly, many‘:lesson
inadequacies and errors were discovered.
Apparently, a developer of CAT material can « ~t
useful feedback from students only if they are
required to learn the material from the lessons

oot

< they are studyine.
lecson faults.

Aiditionally, during the fall and bepween semesters,

‘

.

Otherwise, one neler disecovers

The first problem was essefitially solved in
Januapy, 1779, when the amount of ECS was doubled.

m-re leseon improvements were made. This extra
pro -rannins effort essentially destroyed all thir
amthor's a priori notions about how much time and

effort would have

o gb into lescon‘development

and improvement,/before lessons would be in good

~hane for rout

frroa lare

Thns Ly

e classroom uSe.
o

sorine 1977, the system was readyv .

cale tact. Accordincly, the ?
~yproximately + 00 studerts in CS 109 (the required,

ntroduetdry course for business majors) were
scheduled to use PLATO twice a week. One of
these cessions was & S0 minute period replacing @
lecture (as in CS 103). In the second session

(4O minutes), students imote small FORTRAN programs

using a specially desisned, interactive cofpiler

» with excellent and extensive error diagnostic$ at -

compile.and execution timg (Davis, Tindall, and

Wilcox, 197%).

These programming sessions

replaced some of Yhe time students had prgviouéiy
spent doins computer<programs in batch mode on
an IRM 0, in the pre-PLATO veraion of. C§ 105.

v days of the semester. The result oh this pro
was AOO irate students, many of “whom wetre undble
to successfully complete a single session‘on
PLATO ih the first two weeks, even thongh they |

Unfortunately, the adlitionals ECS which

were scheduled for four sessions, and many-of the

students attempted several makeups.

K]
. Stednberq, 1975).

.

Although there was an unusually hirh: ..
' percentam® of drops during the [irst week: of the
. semestey, by the end there was evidenee that the
remaining students were satisfi®d with L0
{5h% of those completing a survey strongly
recommerided thdt a friend take a PLATO’seotioA,

. while only 167 recommended avoiding PLATO. - !
Thus it was decided’to gttempt .°
to asséss student learning by administering a .

final exgm which was constructed as a parallel

form to the one used durihe the previous cemester's ,  Bwblde byjithese rules was sent to sthe suthor wh

€S 105 class, ¢ ) Y,
minor changes (but in every part of every problem) ! educational experimentsg and‘b{ PLATO (There were o .

in the old ex ' e
‘variable names, Qfogramming problems to similar

The exam wag constructed’ by making

am, siich as changing constants,

-

. Po-
\
.

v ones (e.q:, finding the minimum instead of the
maximum), etc. ‘It was felt that students would
not have ‘any advantage over the previous semester's
non-PLATO &5 10% .students for seyeral reasons: *
2\ po one in the Computer Science’ Department, had
ever (to this authop's knowI‘ﬁgp) constructed a .
parallel ‘form of, an old final exam, for use in.a v
current course; b) final exams are not returned,
and the brevigus semester's exams were safely
atored awayc) ‘only the thrée professors ‘invoived
. 1n the course knew 6f these plans; and d) virtually
every answer was Aifferent from the éarlier exam.
The final exam results showed no large or
statistically significant differences between °*
~3 105 student's final exam scores for the two
semesters, an indication that the problems with:
PLATO in CS 103 the previous semester had been .,
overcome. However, a firm conclusion gould not be
drawn from these results because students were not
randomly assinned, some of the profiessors in'CS 109
were different from the previous semestgﬁ, and
informatiun, on the final ‘exam could havé le
' wut. * e ! .
. . 1.

S

PROCEDURE | :
In order to allew for testing sam¢ hypotheses
' ahout' the ure of PRATO in vur introductory computer
acieﬁee“cvurses; B controlleﬁ experihent was
desirned fir (€205, for fall, 1975. Five lecture
sections were offéred, with Tougzof' them > -
_arranred in-thé following way. ,Professor A péughtﬁa
L PLATO, sedtion (one hour ’on PLATQ replacing wone 1,
lecture) at 9:00 am, and 2 non-PLATO sédtion, (two -
* lectures, no access to PLATQ) at 10:00 am. .
Profea;o;rﬁ taught_a non-PLATO section~ef 9:00 ‘am < -
and a PIXTO section.gb°10:00, . Professor C,, who *
was in charge;o

# the course, taught a Pifth A

involved_in the experiment. ' It should be npted *** .,

(PLATQ) sectign ip,the afternoon, bute it was not T

that this author did not teach any sections, apd’ ... ¥ -° |

. that neither professor A nor B had evef used PLATO o

" before the semesfer. ,An additional mindr aifferance, ', ;.

‘between thé two typgs of Sections Was that the,
.. PLATO studénts did their firsg two maghin'e ,problems |,
. using .oml¥pe PLATOFORTRAN compllers thstead of”

///éomputérfprOgrém which makes up §tHQent§§cnedhles), N
V. sc.that there wéye‘qual numbersbof'stdaen§$~in

* erch section.] Then studints in the '$9%00 and .10:00 -

~gections werg.rendomly reaggigned to,either'a PLATO

\ .or non-PLAT(/ section.., Stude s were kept separate- g
by using {He following mechfinismg., '13 ‘Students -
were not/allowed to {ransfér sectidns, undess it °
done without affecting the experiment. .
le, o stydent gould not stay at the safe

** , change from 9:00, to_ Y0:00 (on vice-vérsa), he/she ¢
; PLATO). , If a student wanted to switch from the ° -,
i~ afterjoon gection to a morndng section, he/she was'
randonly ‘assigned,to'a FLATO or non-PLATO sectiop. 7 .
~§ffidents were hot allewed to transfer. o the -after-*
noon section. Any student who)felt she/he couid not

' attemptéd to cenvince her/mim’ of the value of ‘

.

‘ had to Keep the same type of 3edtion (PLATO or' nop- i

-~

. about fen such Ltudente, and most .wanted opt of .
PLATO, presumably due tQ having heard about <
. < PN A . o
Y01 - g ’ e - ' ol .
- R [\ 18 . R [
S, ", ? p) :, ' N ‘ -
S .. o n . R e ¢

aked i ——

e

-

%nd change sections. If a §t@éent wanted to, © e
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“the pro'!!lexns from the previous semester). The result
of these’ discussions was that two students who -
protested violently against PLATO and machines in
general were -allowed to transfer out of PLATO

,1. . o .
., 1

o

re”

ot

JIII. R‘-.:SUL"‘§ » R S

’ gectiong.  2) ¥Students in non-PLATO sections (a) Mashine ‘Problems * PLATO noR-PLATO
» «ere not civen access to PLATO, as a student - C e 153 . 1L2 . .
, record with associated name and tode had to be - Professor o - 11‘0}{ : ;ﬁ N
% oreated for each PLATO student,"®nd this was not AL sy “f‘ﬁ’:‘ w P
done for non-PIATO studants; 3) Individual {b} Hour Exam 1 A : Y. N
' attendance was taken in the lectures intended for ® A 9% 9 . o e
. non-PLATO students only, insuring that no.PLATO ?rofessor 3 a1 01. -
' students could énter. In order to assess the ’ . L]
- . effect of these precautions, students were asked  ~_  (c) Hour Exam 2 " Wr
{via & questionnaire given to all students e A .65 62 .
immediately after completing their CS 105 final Professor 62 62 ¢
. exams) if they had looked -at materials for the .. , ’
t other sroup’(they were assured that there would be (d) Final -Exam . v
4 penalty’ . A few non-PLATC students had seen “""""A 1ko ’ 134
seme of ,the PLATO materials through friends or Professor B 135 - - 134
through having acéess through other courses, and yd
2 a few PIATO students attended lectures, either ]\ .
. throught using th¢ neme of a friend who was not - . Iv. DISCUSSION °
attending or through slipups in.our records. gt -~ - ’
was felt that noné »f these minor disturbances’ - Student?s in the PLATO groups would strongly
N would ha ‘e any mafor effect on results. recommend that their friends choose PLATO sections,
; . thus confirming the first hypothesis. Even if the
. The three hypctheses of this study were: 'extrs' 25 drops in the PLATO sections were strongly
1. PLATO students would enjoy the course more, and ;‘negative, they would have a smell effect on the
i/e it a :tronger recommendation to their ~totals of 200 PLATO students recommending PLATO,
friends. and only 3 of.them recommending lectures. It
*. FLATT and non-PLATO students would perform . should be remarked th&t when the PLATO students
equally well bmams W horeworks in the were asked to indicate what they thought were the
. course. s vorst features of PLATO, 78 checked 'The dfstance
w e 3. 4he drop rates in the t“"’ types of sections - | to GERL' (Unfortunately the terminals are located
t ot would be similar. 7t 71 on the north edge of campus in CERL, about a yiile
.

"-from most commerce cour"ses }, while 37 checked
‘tack of human contact , and 31 checked 'PLATO <«

. able 1
9 Averaqe Scores on Exams
and Mach’me Problems

4 ~ ) . » . going.down -the next two most frequently checked
In answer tc the,. question ('frcm the ’ Ses. the blem wa fortunat
questionnai're administered with the final -exam) : s ;ﬁipg?‘ g\s}r cz}:triql maor provlem was untortun ely’
r 'If a’'friend were tekihg £S 105 next ‘spring.and-. . ) . .
PLATO and non-FLATO’ sections were offered, what -t 'I‘he'se
. e aond hypothesis was, not rejected The
- Would you recomuend he takes' PLATO students - nearly identical soares on €xams and machine problems
. %:o‘ri‘.g}teiecggeg?ed%mg&\'gﬁfc:Z:i::ient' Ya. Table 't gre evidence of that, -without reference
.- 1 R
. b had noyrecomendation 15-said 'ledbure if to st;atist‘ico. There iz.no reason’to suspect that
. < 2 , the LA?O drops vere pdor-students,, However, if the
. - consenient’, and 01 said.'deflinitely lecture'. "On . groppéd FLATO stldents were below averaggs, they = .
. f(':: c;ther hand, W?"“ﬁdo student;9were ne:?ré% co\s:‘li not hkave had a lerge enough.effect on the *
e1lr responses, in order, were <J, . y» Y ts to a_.ter the obvious conclusi JThis =
- ..19»”?“"5‘“'9" showed & slighb preference i‘or FLATO. result. 1§ certeifly in agreement with @mq t studies
: R of the effects of CAl;.. fact, when Jan s!:n,
T a2 untirinte snadyeis i?’ﬁﬁi?‘éniiriii Eiii’,ﬁiéd Suppes, ard fiells (1974}, supveyed e errictiveiiss
I * tor each, exam and For total- pointe on comptter , of alternative ins;ructiohal media, they ated: ,_‘
programs No significant’ dmferénces were found, P ,the equal-effectiveness concluston see;ne to be
b, means were nearly identipa]_ for the Various . ‘broadly corfect for most slternate mctihads of
groups (mhl.e 1Y. re o L, - I S cirtstructj.on at’ the collgge level vty v
““"Q« ! T . and suggested studying costs of vatious methods of
‘g‘gettgﬂ‘g Tvgothesgvcc’zcemﬁ g{;’.ﬁ r&;;s ‘. dellvery‘-siowever r, & majar advantpge of 'CAT is that
. .. t‘iro P ;mchis ;ﬁ‘i’gr‘ecti fe 80;» n’]§’3& ?14 f) - v.ohice used, it-is not set in’stone like a' textbook . ., .
. ongm .A’;O Profess drSB hngnéyéa}()esg) aros, mrom [ or movie.. As.a result of this. experiment, the two ; . ;

A -1gssons which students 1iked the ‘least are being re-.

o IR &,
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.disturbing,

been begun., when completed, it will present a quiz
to each student at th§ comgletion of gncﬁ lesson.
The quizzes are not written by Yhe authors of the
lessors, and in fact quiz authers are discouraged
fron looking at the lessons. However, the quizzes
are written from the same objectives that were

ysed to write the lessons. The resulting gquiz
se¢ores will not only tell the students how well

they understand the rmatettal which the lesson is
subposed to cover,’ but will tell instructurs and
lesson authors how well the lesson is working.

Thus, continual improvement is possible, and perhaps
eventually CAI materials willsbe as.,good as the best
lecturer, and the;efore betfer than many.

On the other hand, the hypothesis sbout equal
Jdrop rates was rejected. This was & surprising
result, especislly when the smaller expetriment a
year earlier funder worse conditions) showed no
differences. [However, the earlier course may have
been a special case. It was g relatively small,
elective courfe with mainly juniors and seniors in
nsycholo~v anf similar fields. These students were
more involved|and interested in the experiment (y{
the author wal teachinc the coursel, and they na
have stayed for that reason. On the other hand
€S 105 is a reghired course for freshmen in the ‘
college of commprce, and the students were 1
presunably lesq interested in long term educational
$elves as well as for the PLATO
tever, although this dronﬂrate was
re were a few, likely reasons Yor
it, all of whitfh could be fixed. For one thing,
the first thrpe.weeks were confusing for the ~
students becadse they had pre-earclled in a course
which they expected would consist of two lectures
and a discussion each week. Instead, three-{ifths
of them had & lecture cancelled and”had to sign up
for a PLATO section instead. These sections caus®d
a lot of trouble, as some wére scheduled for week-
ends, ang many students complained that they were
ungble to meet any of the remaining availsble PLATO
times. Although most of this cenfusion was
necessary due to the nature of the experiment, in
the future students will ‘preregister for PLATO
sections Just as for any other class. A second
possible cause for the different drop rates was that
for the first few weeks, PLATO students were reguired

materials

_ to do. their programming problems in one of thes

online, ihteractive compilers.- Although it was

* thought that this would be fun for the students, the

although no exverifent is being run during the

compiler gave very poor response time because of the
amount of processing going on to check for errors
after” each student keypress. Finally, drops might
have been due in part to student diwsatisfection
with the two poor lessons which were later rewritten.
Stugents had ngt been systematically polled about -
the lessons before, and the relatively negative
reaction to two of them was ‘quite surprising.

‘Another possible explahation for the higher

. drop rate on PLATO, is that-some students (< 10%)

are anti-machine anQ that CAI will always have this

. problem. The author does not Teel that the large

differences found here could be attributed to this
reasdn. However, this is being checked during the
currerit semester, because the problems *mentioned in
the preceding paragraph have.been fixedl, and

current semester (all five sections of CS 105 are

‘using .PLATO), thé current drop rate could be
. . -

compared with past drop rates, in‘order to see if

thf PLATO drop rate{is as high as was found here.

¢ V. SUMMARY |

PLATO lessons can be used to replace ore
lecture a week in an introductory computer
prosramming course. Students leern as much and
prefer PLATO to larpe lecture sections. ‘The
remeining problems are: 1) Is there a Wigher
drop rate on PLATO? and 2) . Can instruction be
improved through continued development of -the
CAI materials?

~
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1. Introduction

dne qf the chéllengung fields of computer science
is the computer graphics field which, because of its
relatively high cost, has not been used extensively
for edycational purposes. Recent hardware devejop-
ments [n the graphics technology and price break-
throughs' in digital equipment are beginning td
influence the educational uses of cofmputer graphics.
1f "a picture is worth a thousand words' and ifj the
cost is not at this ratlo, one can provide the,
student, not necessarily of computer sciences, :th,
the possibility of a ‘continuous inter-action i
which the student can see the results of _his decision
and thus allows him to experiment and practice,w|th

ideas not completely understood yet. ‘
1

. . . 1
This paper presents 3 design for an interactive
educational system incorporating the recent devclop-
ment of the vided-disc. .

2. BackgrOund
Computer_ graphics isyfairly recent addition to

computer- systems and an evpn more recent ddditiom
to-educational type systpgds. Ten years ago the ided
of a computer contro}d€d interactive graphics system
in education was a fevolutionary one. However,

today with the exiyting progress in hardwatre and

the continuirg prig¢e break-through in computer
ssystems one realiz that the idea has come a long
way but it still has a long way to go. It appears

at this time that computers will be as indispensable
in education as they have been in practically every
other field.: The typical computer educational system
local storage of sorts,.
a controller for the display, a means of interaction
with the system usually a keyboard, and an intelli-
gent part which could be either a local processor
or a time sharing computer.

Differenty sysiems approach the above from djvc‘se
points of “vilew. The Plato terminal, for example, is
comprised off a pIaSma display unit with a computer,
controlled fear projection microfisce unit. The
terminal cofmunicates typlcally over the tclephone
with the cofputer. The Ticcit system comprises of
a small colgr television set modified: to display
computer ge erated characters with hlgh resolution,
plus a spdc 41 typewriter keyboard.” Audio and video

-

for the terminal is generated by a local minicomputer.

The typical proposed Videéo-disc player oriented
system is composed of a. comwerc:ally available
television set (preferably a color oncl a video~disc

$e

i Demetrios A. Michalopoulos
Computer Scxence Programs

- Player unit interfaced to a local processor and a

L4

means of interaction with the system., The local
processor approach is not an exclusive one, con=
ceivably one could go over the telephone.

he advantages of the Video D
derstood. the next section d i
iples of its operation.

, . |

Dperation |

In order -that
be more clearly ¢
in short the prif

3. Principles of

is being developed pre%ently

Hozen companies with another half
a dozen_doing sofme work dn it. The major target
markeg being the home entertainment one. Their
projected price, for the'player,iis less than $500 :
and less than $10 for a 30-60 minute disc. These ’
prices-are wjthin economic reach'by, practically

« everyone owning a color television set and thus
the market is g, very wide one. Because of thé above
reason the educational applications (especially
with digital intéractive and storage capabul:t:es)
are sort of pushed down the stack

The video-dist
at least half a

Conceptually. the players are split into two
major categories: (a) Contact Video Disc systems,
(b) Contactless Video Disc systems; for the passive
i.e., narrative, lecturelike type of educational
systém both types are well sulted. However, For
the interactive type of education the zonfact video-
disc is fairly useless. This is because the contact
type uses a stylus to track the disc and therefore
wear is introduted llke the conventnonal audio

records.
The contactless type of vidéo-disc player, on A,
the other hand, uses some type of light to track R

the disc, laser l1ight in some, to concelvably white

flood 1ight to others. At any rate, there is no .
physical contact with the disc and, therefore, no

wear. However, the biggest advantage is that e

can introduce’now, very desfrable Teatures like
. single framemovement at variable speed, free:e-

frame, as well as slow motfon and fast motion

both in forward or severse. The player delivers. N
a US-NTSC 525 1ine compatible color signal v)deo\ \ '
format modulated on a low rf cakrier to any stan

dard television recefvers

The tontactless video~disc players are basicalls\ :\\ \4 .
two different systems.. 'Firstly described Is the oo .z
Phillips=MCA system whith is comprised of a low °@~\\ b \
pawer laser light focused into varylng sized oblong
depressions. The light beam' s reflected light is
lost because it is diffracted over angles

e

Ve
S L aa g -

A -




o

larger.than the microscope objective i ¢apable - ‘-,

of accepting. This type of modulatio is detected

//,, by a photodiode and is electronically processed LocAL ’ ;
into sound and picture. .The second type is bejnd VIDEO-DISC COLOR ,
developed by i/0 metrics. The -disc is basically a ’ - SET -
photograph of direct analog recording of the video CONTROLLER HEMORY :

* signal on a track of varying width and transparency, T
omitting any carrier frequency.

| .

r - | .

: :
t

The basjc advantages of the videordisc are sum- o [ oo
marized as follows: (a) High Information Density . KEYBOARD .
{b) Random Accessibility (contactless type). . . .

4. Description of Operation of the System

- This section describes the principles of ° .
operation for the proposed video-disc based ipter- . . . !
active educational system, Two designs are pye-
sented, one that assumes 3 number f featureg not 3 .
/ . presently available and one that gould be implemented Figure 1. Basic/System| - |

ith the advertised (existing feafures. gy
Fth the ertt (e ng es-) The basic system could be exanded td become a more

The first type of design assum¢s certain features Yhuman factor' oriented system with the addition of
hich although not availabl; today on existing the following capabilities. The exp nded system is
players are certainly withip the each of existing presented in figure 2 and it consistk of the followr
N technology. One can envision the video-disc being img additions, a graphics controller] with local k
separated into two types of “files" or "frames'. memory, thus, enabling the uEer to groduce computer;

One type for audig and video type (TV) signals and . generated displays (overlays) text diting and 1

the other for digital type data. With the above ‘drawing compdsitions and in general jenhance the b
assumption, hot ar unreasonable one, the operation _, man/machine communication. 'A "touch panel” could

° of the system follows: ) also enhance thé educationa’ potentfal of such & ?
system. .

. The digital information storage "frames'' are )
containing code, in ready to execute format, for the ¢

Vo local processor preferably a migroprocessor or a ’ . ! . R
minicomputer. “On command by the:system this code ° . R \ ,
. is read into theslocal storage, contrd§ .is-theh , VIDEO DISC YEMORY
Ce : passed by the locat operating system to the program’ PLAYER . — = 2 4
just read in which ip turh controls the following = LOCAL ——-—-{—Vnznm 4_] .
A sequence of video frames accordifg.to the answers CONTROLLER CoNPUTER N
; .- for given questions asked by the system (written on ¥ . -
the TV screen; or 1/0 device). When the section’ of .
’ the code in the system has been executed it causes ¢ .
the video-disc player to position itself over the . . C .
digitally encoded frame containing thespext part of s;; .
3 " the coiitrol program or the previous part—depending __OmarmICs I | Sl |
on the validity of the returned answers. \[he CONTROLLER es v R
interaction could be either through a keyboard or T . N
through a cursor or a "“touch panel™. -+ \° o s AN
AR . ' :
‘ Due to the built-in capability of the playér of . . . \\<
fast forward, fast reverse and random actessibiNity . ) .
of the frames a student could start at the beginging Figure 2. System with graphics capability. . ’ N
‘ or from a partigular section of the Jprogrammed . . L * .
material. This process could be accomplished either 6. An Alternate Design
by selecting the "frame' through a menu or' by, ) ' . -
manually overring the system by selecting the corres .An alternate design that is viable with the
L. existing form of the video-disc is presented in this
. ponding frame §Srough the player directly. i i 5 diaital only TV audi d
software structure reqbired in order to accomplish * 3?§:o°?$fo};;{;22 gital storage only audjo an
: N . .
the proposed method is fair?y straight forward.\\.' a. Software Structure. -The control program for .
_5.'Block Design ) . each part the programméd material residés.in
This section describes two possible configur t;élﬁ some mass ftbrageﬂdev}cg=3.§1{ Floppy dl?c o *
for the video-disc educationa) system incorporating cassette. ‘Resldent In the mlemdry there 1S a .
. .. . . table with the correspondence between frames s,
. a Yocal mini or micro. The basic configurationfis being displayed and,control code. Assyming 7 o
presented in figure i and donsists of the video . tﬁazgth play 20 M vming PP
| . s t the local memory canrot contain the com
. disc player and controller, the host computer, pome . plete control program some algorithm could be ,
* QéﬁigltmESS;ZQ a color monitor apd 2 keyboard 'ant . developed.that could be ‘used to load from the T
' L . . . . mass storage device the control code in conjuncs 1
4 . . . tion with the correspondence table and the )
’ . . ) answers given by the user. o N
N R
, ) . 41'4% b. Hardware Structure. This section shows the ° ;
. hardware configuration for a video-disc based
- \ - 405 ’ : »
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a local processor, the video-disc player, a TV

or monitor, a keyboard input-output device, and a

al mass storage device. The local storage could ~
either a cassette system-or a floppy disc system. )

f . .
N .
)

L4

o

VIDEO DISC . MEMORY

PLAYER LOCAL

EQP_QI LER TcmR’ { . . ‘ | . ' . ’ .

: LOCAL
N MASS -

[ ——

i . stomage |l .o
Flgoppy or ’
Cadsette
‘cGﬂ'un.ER
| i

{ \ ! <-
!
1
h

a .
’ i ’ \

. Figure 3. Alternate Block De;ign. ) te - N\
7. Conclusions s

This paper has presented possible ways of incor- .
> pordting a fairly new development, the video-disc, °
in an educational environment: The principles : -
involved are that of the state of the art and the .
dvantages are great both educationally and economi=- .
" dallyr With dnnounced prices of less than $500 X
foY, the player for the home -entertainment model one ™ \\
could expect a computer controlled version to be in \\
othe market soon. The digital storage feature is A s . .
such’ important part to all data processing \\\ .
people using' fixed data bases (let's not forget ’ \\ ;
that the\video-disc in its digital storage version . ‘ . "
- is ‘nothing-but a giant- ROM of 1010 bits) that is . .o . o s
bolmd-to bh available soon. The announced price for N
the disc less than $10 which, if one keeps in . ¢
mind that they last forever {almost), makes a very L] \
costeef fective\approach to storage of fixed datae . \
bases (or at leayst ones that do not require constant
update). Finally the system in its expanded form
lets the student Yuser) and the computer operate \
in a way that is optimum for-both. - .

[ ' ‘ | . , AN .
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' SIPS - A STATISTICAL INTERACTIVE PROGRAMMING SYSTEM

. 1S
Edwin Iz Anderson

1 e

l . School of Education, Oregon State University

v i

ABSTRACTI: SIPS, an nteractive command processing system, was developed at 'Orego& State University
to provide 1nteractive program library support for statisticaT?nstruction and for data analysis. The uses
of the various subsystems of SIPS (REGRESS, ANOVA, MONTE CARLO, MANOVA, MULTIVARIATE,

ENUMERATE) range from simple computations to the teaching of elementary methods of data 'explorat.ion'

- and model buitding in the style that is poss‘ibl‘e with interactive computing. This paper presents a brief-
non-technical overview of SIPS. . "‘:; - ~ - ot
%. INTRODULTION

. i ¢ - '
Statistical Interactive Programming System, \ intermediate results, then decide to modify
(SIRS) was developed for a time-sharing environ- his future steps or his data. "To a statis-

menlat Oregon State University in a cooperative ,\ tician this freedom is especiall} important,
effort\on the part of the Department of Statistics for to truly understand a data collection®he
and tha\OSU Computer Center. SIPS was specifi- must be permitted to examine it readily in
cally de¥igned to provide‘inter‘active program a variety of ways. Often the exact steps
library support for statistics instruction. The his analysis should take canpot be predictéd
development of the system started Y 1969 and in advance. In that case he Mpay either

has been continually revised and added to during mand excessive computationg or leave
the past 6 years. ' s&'ne aspects of his problem ungxamined.

During this time period, SIPS has been increas- ' 2. OSU COMPUTING ENVIR
ingly bsed by faculty members for statistical
instruction «n various disciplines. As more fac-
ulty members have become acquainted with S1PS
and its potential, the trend has begn_towards
using SIPS as a major tool for data analysis of
indivadual research projects. At this point in
time, there are as many calls per month for
research purposes (1500) as for instructional”
purposes (1500). Faculty members and grad-
uate students have expressed d‘a.tisfaction with,
the rapid interactive responge time and the
convenience and flexibility of }f\e-sysfém.‘ In
addition, the elimination of numarous and/or

SIPS was developed under and operates most ef-
fectively under the 05-3 (Oregon State Open Shop
Operating System) system. Development of-the
0S-3 system was accomplished primarily by a
group of undergraduate students during the mid
and late 60's while working on a generalized com:

4 CDC 3300 computer equipped with executive
hardware and virtual memory.paging capability.
The executive progré\m is written in the assem-
bler and is theréfore tied to the CDC 3300 and
not easily transportable. -

intermediate output has been plqa\\ing and less Devélopment of SIPS on the OS-3 system has vir-
confusing toLthé majority of the use. s. As such, tually stopped at this point ecause. computer

it has detracted from the use of an &cellent col- ceriter personnel are now almost totally involved
lection of conversational and-batch-made sihgle- , with.the new CYBER 70 -~ Mod 1 73 and its .
purpose Rro‘grams in the Computer Cehter " . KRONOS operating system. S nd BMD are
Library. available on'the CYBER 'but not ip an interactive -

mode. Considcr’atiop {s being giVegl to a new and
transportable system of SIPS on a dedicated mini-
computer or the CYBER. The latter would prob-

A short statement from the SIPS User's Manual
(1) is quoted to inform the reader of the ue

of an interactive system. '(‘ ably begin by complementing SIPS ihroggh the
Interactive use grants the computer 'user development of a rudimentary executive to work
a unique freedom--he need not completely with large storage requirements and the heavier:
specify the entire sequence of steps his computing of regression and multivariate analy- '
analysis is to consist of; he may examine sis.
A !
N ’ 407 . S ' .
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Under OS-3, user programs (such as SIFS) are
- "allocated a maximum of 65, 000 24-b» words of

memory and access to the central.processor in

one hundred millisecond time slices. OS-3,

- lhike other vairtual memory time-sharing systems,
employs demand-paging techniques to effectively
utilize computer memory space. Demand-paging
allows a portion of the user's prégram area to be
absent from computer memory and, instead}!

. stored on some external mass storage device. -
When the computer detects a reference to a non-
resident area of the user's program an interrup-

"tion is generated to notify the operating system

to transfer that section into computer memory

for executxon. Much of the SIPS internal design

concepts were employed to funcni’n in coopera-~

tion with t]ﬁ: dcmary}d -paging algorithm.

cDC 3'3QO.Conf_igur‘atio\h\\ . -
Core mermory 98, 304 24 BITwords
. I (1. 6 ictosecpnd cycle time)
Tape drives (4) 150 inches/sekond ) '
: (200,556, ot;' 0 BITS/inch

density)

8,192, 000 characters/drive

268, 435, 45t characters

(100 milliseconds max seek

time)

CRT dxsplays(l(x) 20line screen, 50 charac-

“ ters/line

teletypes and Tektronix
graphics |

Disk drives (5)
Mass storage
disk file

Remote termi-
nals (150)

CYBER Configuration
Core memory . ©5,000 60-BIT words

{} microsecond cycle time)

75 inches/second

(200, 556, or 800 BITS/inch
density)

117,000, 000 characters/
drive

teletypes (64)

Tape drives (4}

Disk drives (2)

' - o
Rembote termi-
nals
3

and line-printer. Two X-Y plotters are shared
via mag tape - CALCOMP and GERBER flatbed.
A PDP.8 serves as a satellite to the CDC 3300.
A PLATO terminal is available for demonstra-
\ tions only. On the average there are 39, 346 jobs
. per ‘month on the 3300 and 6, 387 jobs per month
\  on the CYBER. The average number of users at
any one time is approximately 40.

. .

‘3, USE OF SIPS -

he instructional use of SIPS has progressed
from one class 1n statistical methods within the
Statistics Department to every class (except
Operations Research and Advanced. Mathematical
Statistics) within that department. Within many
schools of the university some use 18 made of
SIPS.in an instructional mode. The use runs
ffom a purely computational tool to the teaching
of elementary mekhods of data exploration and

) \
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" Each systefn has its own card reader, cardpunch _,

-
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model building.. .As such, if has-taken over a
* -large part of the entire stafistical computing load
of the university. Within the School of Education,
SIPS is used for several cpurses such as Educa-
* tional Measurement, Resdagch Procedures, Ap-
plied Statistical Design, Applied Statistical Pro-
cedures, and Introductiod to Computers for
- Teachers. ‘

As more students have Hecomre involved through
instruction, faculty members have been exposed
to SIPS and its applications in data analysis. Af-’
ter initial inyolvement with the system, faculty
members have been using SIPS more often’ fér
their own persdnal use in analyzing data. To as-
s:st faculty members in becoming familiar with
the system, the Computer Center and the Depart-

—ment of Statistics sponsor numerous workshops

* and short courses\ W-ithin the School of Eduta-
tion, several faculty groups have become, familiar
with SIPS and xtsa)otenhal through in-service
meetmgs Manuals haye been developed to in-
struct the uninformed byt interested parnes

-

There is a great variety iy the level of statistical
complexity at which SIPS 1y applied by users.
Since SIPS originated as a tkaching tool, it re-
tains much of the character &f that origin. All
use starts by learning to manage data (read data,
modify data, enter data. etc. . . ). Learning

. progresses: through various levels of statistical
training from graphxcal and arithmetic descrip-
.tion‘to simple testing of one and two variables,
and on to i-square, regression, and multi- "’
variate analysis, depending on the course objec-
tives. The level of knowledge of the course in-
structor becomes an excgedingly important fac-
tor/in determining whether the interactive capa-
bxﬂty is really used or SIPS xs used only B\s a
computahonal device.

‘Those beginning to use SIPS ﬂs 2 research tool
must also learn the rudimentary elements of the
system andsgata management technigues. .n
most instances, the interactive capabxhhes of
SIPS will not be utilized to a great extent until
the user becomes quite familiar with the system

i and is encouraged to take-advantage of one or
more of the major subsystems

.4. GENERAL COMMAND FORMAT

As a terminal- orxented interactive command
processing system designed to support instruc-
tion and educational research, SIPS commands
,are simple, brief, -—and of a logical nature to the
user. The commands are in the form of a key-
word and, if needed, parametric informatior to
define specific variables, observations, or op- ’
tional procedures. The keyword logxcally re-
flects the function to be performed. Abbrev:a-
tions may be used in some cases but are gener-
ally-discouraged. Basically, the user enters a
command to the.system through a terminal key-
board (batch-processing is also z‘wallable) and

. N >
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! . receives statistical results or o-ther information
in responsef Responses from the system are
normally biief and highly readable. The length

of the respgnse 1s dependent on the Aype of an-
! alysis reqyested. Extrapeous and voluminous

outputs ard usually not necessary nor desirable

when outpa 1s being produced at a termanal.

However, the user may give all commands from
a terminal and have the responses printed on the
line-printer. This procedure 18 effective 1n
some 1nstances but does Limit the interactive

" capability of SIPS. - } ‘

SIPS currer_Jtly offers over two ‘hundred opera-
tional commands to the user. The general

Y form of a commmand is shown below. The com-
1mand is in the form of a keyword which requests
\ . a specific function to‘pe performed. As indicated

above, additional info
be considered) is requi

ation (e. g.’ variables to
d with many commands,

\ and optional features are {vailable for some.
These take Nje fdjrm of a pArameter string.
- i
‘ KEYWOR

or

KEYWORD. PARAMETAR STRING

Examples:

) 1.IST
v all variables i
data file
requests several
of central tendenc
variable 3 (arithméety
geometric, and hafmolic
means; ’median; qufirtil
mid-range; maximum an

. GENTRAL, 3

. ) ) minimum values) =~ . .
i CENTRAL, 1,2,4 same as above for varlabh:s
L . o B . 1, 2’and 4.
CENTRAL, 1to 5 same as above for variables
- . 1fos . o
CORRELATIGN,1,4 Pearson product-mement
. *_ correlation cgefficientvbe-'

. tween variables 1 and 4
CORRELATION, 1-4 same as above except gives
= .
v Pearson r for all pairs of
. ' " variables from | to 4
SCATTER, 2,7 requests scattergram for
’ variables 2 and 7. Variable’
2 on horizontal axis versusg
the values of variable 7 on
" vertical axis, - )
i .. SCATTER, 2,7,( ) parameter string permits
s user_to define lower and
upper bourds for each vari-
- , able .
- REGRESS,'5,1-4 -control is transferred to the
%-ﬁrst variable (5) identified
i ' as the dependnt variable.

5. SIPS AND SUBSYSTEMS
. 0S-3 is the control mode monitor for the CDC3300

" . ° A 1
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REGRESS subgystem withthe

A Y

There are a number of systems available thron
0S-3, but the most important for the SIPS user [
are SIPS and EDIT. EDIT, the 0S-3 text edito¥,

18 used to file new data, modify existing data,

,r,e;.>1ac,e old data. .Data may be entered for SIPS

in free-form or formatted as desired. In the
“latter case, the appropriate format statement
must be given when entering SIPS. It is also pos~
sible to enter data directly to SIPS from a teymi-
nal. This procedyre should be used only if the
number of variables and the number of obser a-
“tions per.variable are limited in size.” Geneg-
ally, it is more efficient to create a data file in
the EDIT mode and have the ;‘lata read dlrcctly
into SIPS. .

‘K%ywords : : . ° ‘
ABORTOFF ' ' * KBORTION
APPEND ]AUTOCORR N
AVERAGE .
CENTRAL COEFVAR
COMMENT . COMPARE
coaib{xsss Ys 0 COMPUTE
CORRELATION
CROSSPROD
DLC
DURBIN-WATSON
ENUMERATE .
- ERASE
f FAULTS ' .
“r ( FORMIN
; FORMOUT ~ , FREQ
* FREQHIST i FTEST .
GEOMEAN GRANDMEAN
HISTO GRAM . i3
MSTRUCT . IQRANGE .
* %pie KFORMAT
KFORMIN  ~ + » KFORMOUT - v
KRUSKAL-WALLIS. - KURTOSIS
LIST © ' LOG s )
, MANN-WHITNEY MAX
MEAN MEDIAN
MIDRANGE MIN - - e
MONTE-CARLD  MULTIVARIATE
N, X NAME ) .
NAMELIST NFWS
NMISSING . NOFAULTS
NOMINAL NORMALPLOT
NUMERTIE ONEWAYAV
ORDER ‘oUT
. PAIREDT iy . POOLVAR | .
RANGE RANK . .
RANKCORR* * RCROS SPROP I *
READ T REGRESS W i
REPLACE REWIND A
RMD . RSUMSQRS
SAMPSIZE * SCATTER |
SERIAL . SHFT'
. SIGNEDRANK SIGNTEST .
SIZE . SET”
SKEWNESS SPAGE
STANDARDIZE . STATUS » v
STDERRM STDEV
_STOPLOG . - SUM A
SUMSQRS . L T.
TALLY . TIME
TRAFFIC ) - T-SQ .
TS . TSUM Loy
TTEST « TTYOFF L -
)' -
k . '
.
Y
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TTYON / UNEQUIP v user at each step in the computahon. and the
v ' VAR user may revise his approach to analysis at any
V"MCE. f WILCOXON - time. Once again, ithe user may call for any of
i;‘;ﬁ;gf“ ) lz.llt:;?\%?:g: - . the SIPS commands to assist in the analysis.

’ <. Since most techn\ques of multivariate analysis

*keywords listed above, :ere are based on computations inVolving the covari-

Jn addition t;:) t

are pre-prografmmed functions to compute square ance or correlauqn structure of the datay the
nd *
root, natural apd coromon logs, anti-logs, trig- system first comp‘utes and stores a complete co-
onométric functions, absolute values and round- variance matrix for the variables designated by
" ing operations. i the user. € .
The SIPS user has accgss to six major subsys- . Keywordg .
' tems described bélow. PRINCOMP - VECTOR
CANCORR . AXIS e
REGRESS. The REGRESS subsystem is usea to ROTATE END >

ANOVA. This subsystem provides SIPS users
with a convenient and easy®method of obtaining

tions ih this subsystemfare centered around c:?'l
specific amalysis of variance tables. . The compu-

struction of a model--the least squares approxi-
mation of the dependent variable by a linear fync-
tion of one or seyeral fndependent varidbles. tations are based on completely t?alanced factor~
Simple commands all user to add variabples ial designs. ‘Fhis,gituation’tp not a serious limi-
or drop variables from the odel and at eac tation because rgost familiaf’ degigns can be spe-
) cified in this way, Using ANOVA chmmands one

» Y
can combine seyerql main effects d interaction
mean squ‘ares (and eir correspond g degrees

Cad

model. " These.commapnds \ncldde ‘requests for an
\ analysis of variance t ultiple corfela-

tion coefficient, the part tion matrix,
riate data for a plit plot Yesigh, a n ted design or

%, wodel bmldmg 1t is through tha usd of these
A commands that the full mtera :

m nds_ ag hsted above, are-also available to the . &
. user in the REGRESS and other subsystem\X. In CLASSMEANS DESIGN
addition, each subsystem 'has itg own set EXCLUDQ\ F . INTERMEANS
N RESET *END

POOL
MANOVA. The MANOVA subsystem may be

' lhought of as an extension of the REGRESS sys-
tem to the multivariate case. "It is not currently
operational at this date. When contrdl is trans-:
férred to MANOVA, the first response is a prmt-
ing of the residual surn~of-squares matrix of the
> deperident variables a eryLegressmgﬁon the-q-
independent variables. ords, such as
¢ START, ADD and ROTATK are then supplied ‘by
Keywords - ) the user to e£amme the discriminant functions

unique commands. - : '
\

In using REGRERS, the ability to routinely ex-

ful cohsideration of model adequacy. The user
makes the final choice of the model based on the
functional logic of the included variables and the
behavior of the .model for reasonable ranges of
combmatxons of the variables.

ADD 7 | ESTIMATE N R-SQ - and the linear combination of the depend'ent vari-
ADDVAR INVERSE . RCOEFSE ables which provides the greatest associatio
AVTABLE MODEL" RESIDUAL with the independent variables. At each staé};
BAC‘fSTEP NOMODEL BMATRIX- . the analysis, the signifigance of the model incre-
g:{op - - s:;‘;:;%N ' :m’:gm’. ment is tested and statistics displayed.

. DROFVAR PREDICT YHAT MONTE-CARLO. The MONTE-CARLO" subsysl

* END . B tem is designed to simulate repeated sampling
In addition, when parameter strings and optional _from certain populations and to accumulate as

features are added to these keywords, over 40 SIPS variables the observations in the samples

commands are available under the REGRESS 'and/or designated statistics of the samples, The

system. As an example, the keyword ADD may user need only specify the population from which .
__haye the following format: - - he, ‘wishés to sample, parameters of the.distnbu-

ADD, (LIST) ADD, (LIST),F  ADD, ALL tion, the’numbet 6f samples desired' and the

'ADD:ALL.F ADD, BEST ADD, BEST, F —_— 3ampl"’e size. Having generated this data, the
ADD, BEST, (LIST} ~ ADD,BEST, (LIST), F user may use.SIPS statistical information re-

quests, or commands from other subsystems,
to perform the computations to analyze the data
and to gain insight into the behavior of the sam-
pling distribution, Thus,m-MONTE ZCARLO is

MULTIVARIATE, As a subsystem of SIPS,

. MULTIVARIATE handles the computations of
multivariate analysis. Like REGRESS, this sys-
tem allows interaction betwcen,:f:omputer and

[}
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used primarily as an instructional aid.

! ) Populations currently available “*
i BETA BENOMIAL CHISQUARF tow
} DISCRETE ERLAND EXP :
F . GAMMA GEOMETRIC
- INTEGER NECBINOMIAL ~ ” NORMAL
POISSON T © UNIFORM
Keywords
GENERATE - INSTRUCT KFFP
. PoP " POPULATIONS “MePRINT
PRINT STATISTICS SUBTRACT

.

ENUMERATE. The ENUMERATE subsystem
provide th. ability to do tabulations and com-
pute th Cl} -square statistic, It is designed to
handle/only discrete (counting or enumerative)

- variables {n numerical or nominal form.
. tion is possible for selected values only or by
combining specified sets of values. Tabulations as
percentages are also possible. Chi-square tests
are possible for ""goodness of fit" and tests of

independencé in two and three dlmenslonalarrays./

There are three stages to, the use of ENUMER -

I ATE. .
{1) Data value grouping .
(2) Tabulation >\ -
* (3) Summary infb{mation ’ ) N
Keywords \\ T .
. CHISQUARF -  COMBINE EXCLUDE
“{g PERCENTAGES RESET  \ SLICE.
D " END . ‘

TABULATE
\ t. PROGRAM AND DATA STRUCTURES
SIPS consists of about lO,‘OOE) lines of maohiqe
languaye coding ahd over 20, 000 fines of FOR-

TRAN coding. The architgc-ura] design is that
of a resident exécutive with support package and

tion files. The program codmg lévels are edsily
- dxchotom;z'ed ,as ‘the residént’ section comprises
. " all of the mac'hfne language codmg while all the
overlay scctlons are*coded in FORTRAN >

The reswdent exccutave 18 the prlmary "control
sectxon of, the SIPS system. It imtializes the user
, mrewmory area, performs input and output of all”
' data observdtions, *handles all terminal commun-
ications, performs command-apd parameter
processing, and executes all non-ovérlay.and
non-major subsystem aommancls. It is codc.d in
re-entrant format whlch. allows it to-be shared
. among many 0S-3 users-at once. In this way tbe*
. demands upon, the OS-3 niemory resources byu.
SIPS users are prlmarlly for, humerical data
storage and functional overlays to service thc
> individual auser!' s.needs. - N

[ Transient routines (overla-ys) perform almost all
- major statxstxcal and transf6fmational. l‘unctxons.'
These FORTRAN programs arg stored as 08-3

.
« A

N

1.

: ' core-image overlay files. ,To perform ‘the above
functions,, the overlay routmos actess the ° ~
COMMON storage area and communicate with
- . ’ ¢ ) . A
* .
. . '
Q ! .
— ’ re * 1 ’ .
ERIC , R
¢ e ‘ -

v
-~

Tabula-

. a group of over one hyndred gverlay and: informa- )

v % as major stibsystem operatlon, successful data

-t
the executive program for data oblervation

access and input/output finctions. ' o b

Major subsystems are groups of programs which;
.perform interrelated processing. Most havea -
matrix or datd structure on which pertinent /
‘processing is doge, All of them have their own  /
executive section and, common'storage area. The
majof subsystem exécutive acts in cooperation
with thie SIPS main executive in the function of « '
command processing. The SIPS executive per- Ca
forms its’ command px‘ocessmg functions normally
for all commands excppt those relevant to the -
ma_]or sqbsystem. These commands are trans-
‘rred tq the major subsystem executive for
further processing. The execution of these coma
mands may involve only associated routines in )
~.the subsystem eXecutive prea,
overlay to be loaded fron external mass storage.
In this manner, a compdratively small amo\unt of d
fixed memory space cay be used to execute a ’
large number of djffergnt progr‘ams ~While the
transient overlay techmque can-be thought of as -
"'swapping' in programs for m‘dependentfexecu-
tion, major subsystems can be considered as .
"min"" command processing systems which are”
swapped into memory in similar conce\pt to the
overlay programs., Major subsystems altow for,
ore complex and Ilexxble analysis of data.

L} .
. The major data sections include (1 the dat ob?,
sefvations, (2) a COMMON area for sammary »
storage and commniunications, and (§) a command
« table for command recognition, program initia-
. tion, and parameter string processing, directives.
As-any OS-3 program can at most ;eference«twq.
banks of 32K words in éach, the programs and .
. summary mformatlon‘are placed in one bank (low- .
er,memory), and al} dat,a observations aré p\laced’
in the cher bank Aipper {némox;y) b *

The da& ‘observations’ are arrayged so that all
variables for a single, observatlon are in consecu-
. tive memory locations. S,mce all variables may-
not have.,the sarne numbe¥ of o seg:vahons, pro-
' v1sxon is made to all,ow for missing observatlons.
i The data observation area is used only for stormg
. the user's,data. \ .o .

4

Sumtz::ary informatien for data varlables, system i

- status information, linkages between progr_.;\ms,
variablg-identification, and usercenteréd pargme-

* ter information are all available in COMMON., Ty
The summary mfprma\lon conﬂxsts\ of su'nple .
statistical mformatloﬁ for_eachyvariable.

"\ system status. xnformatlon denotes such condmons .

»
~;o

. -
. entry, actwlty loggmg, control of qutpnt mfornla-

« tiort, and other perfment system- cohdxtlons JThe ;
lmkagés between major suhsydiéms are contained

N in COMMON tq allow indjrect access 1q the ex-
b ,ecutwe. * This’ mamtams the r,e-éntrat format. of .
‘ the ‘txecutive program and also allows the execu-

tion to be changed without reqmrmg ré-creation *

<

"sof all apblication overlays Data-yariable ¢ .
¢ - . .
¥l - . ;oL .
: . ] e '
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< xdentx{scanons, mpﬂt/output buffer areas, and ¢ Statistics, Oregon State University, Corvallis, .
parameter’ strmg decodmg'areas are also found Or. 9733 " .
in the COMMON area. . " . ! , 3 ‘The author 6f this paper would like to further . .
. The éon;nmand table contains a sequence of com- “ acknowledge Donald Guthrie {currently with
- . ,mand definitions cqnsxst’mg of a keyward proto- JUCLA Ne\}i-o Psychiatric Institute, Keith
- type, status indicators, and functiona) informa- Avery (cyrrently with Boeing Aerospage Com-
) tion. The command table employs two separat pany), arld Kenneth Rowe {08U) for additional
sunits: the interpal table sectipn and the externr information given through formal'4dnd informial
.= s table section.. The jnternal table i¥' coded, as s 'pa'rt presentitions. . . . . .
" of the-SIPS executive program and is partitioned’ 9. BIOGRAPHICAL INFORMATION -
as'to charactér length of keyword and.may con- , « e L . ; L
tain commands with keywords from one to six- Edwin I/, Anderson received degrees from the oL 5
teen characters in length, By partitioning the Univergity of Kansas (1952), the Unjversityfof
. comrmands 1n this manner,. on}y the subset of ' Was hiﬁgton {1959) and Oregon State University
commands withrkeyword length equal to that en- ' (1970), After sixteen yeaXs in the public schools
" . jered by the user need be searched. The external in positions ranging from hathematics teaching -
. .- table 1s mitially stored,on a random access file to counseling to “Qdministrat n, he joined the ‘s
AR and consists of a directory and 4 list of command ranks olhigher education, Ciyrently an associ-
) «definitions. This list of commands is divided in- ate profe ;the School of Education at
to partitions of variable length and command . ' Oregon Stat Umvex;sxtg, his major responsi-
, groups for each major subsystem. \During £he bilities are i {each ng--Education Psychology, .
xmtiahzatxon of the SiPS sygtem, thc first gro P Foundations of ducag\xon, Measurem nt ind
o .\ 10 the external table 13 transferred by the random Evaluatxon, Reségrch Procedur;s and Gomputer
N *file intp a memory storage area.. The\!&ond' Literacy. He X sed' SIPS s an mstr.ctional
. , group will not be agcessed unless a ma)or Yub- tool and for datd.analysis with his own research.
s . system or a command definition i85 call.eq for by R .
., .the yser, » ¢ . ! \e¢ \\ . . N
b * All of ghe features of SIPS (in’t’ern;l strdctural ) \
design, xommands, interactive capabilities, sub- » )
systems, ease of entering data and response time) ' !
all combine to make SIPS a very useable and ef- N AN -
. fxcxent system. . Lo , , .
7. SUMMARY ," . : .
e »
, Although SIPS Began as a tool to assist with sta- . N
txstxcal‘*’l’pstruetion the treng has been’{or more - . . &°
N users td interact with SIPS for the purpose of an= 4 pr. T
alyzing data, Designed apd developed by a jeint ’ ' . . @ .

o effort betwetn-the. Computer Centef and the De- . k. w_';
P partment of Stafistics at Oregon State University, . . / . .
. SIPS has continued to grow angd beeome' more , J ;o

o, ' . sophisticated durihg the las; six years. . The in- » ’ e .
> ternal design and the program and data struc- . ¢ .
: ‘tdres were developed to use a limited amount of . . :
' s fixed mhemory space; The short and precise - ’
commands, consisting of keywords and parame- s .
/ ter strings, were designed for the convenience . ' " ’ e ) K
of the user. The addition of major subsystems,- . v, L . ':"‘
© ~ _suchas REGRESS, has permxtted the user to . . . ) N R
~ " truly interact wit the computer and to control , . . | o e !
ot the pattern or sequence of the analysis of data, . . : by ; .
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ABSTRACT. GNOSIS ;#s a system ghat helps an instructoy write a comﬁuteri;éa lesson for-student use on an

. 1pteractive terminal. It provides a Tesson, as design
and answers {expgcted and unexpected). Jt allows a res
ment suqgestions. :Unexpected answers, stgfent suggesti

-

the lasson:- Extepsive branching capabili
vance, ship,. or %o repeat sections. These
réct answer or the result of "50." correct
executes fasterIand
System-10 compu;,x:by Jacob Palme of the:Research Insti
js available thyoggh the DECUS Program Library.

- P - - »

for the Tist few years, some of the faculty
"members at Pima ‘Community College have been using -
the computer as a tool to teach various subjects;
including Physigs, Chemistry, Sociology, Music,
Math, Art, and Computer Sgience. The computer
uded 15 a DEC System-10 which supports many termi-
nals on a time-sharing basis. .

The Computer Science faculty memberg decided
to augment the elassroom experience with student/
computer interactidon. Because of the large num-

* ber of students and the number of different in- .
styuctors offering Introduction to Computers, it
was important to develop a delivery system to
insure that a common set of objectives would ”
be learned by all students. The Computer Assis-
tad Instruction apprdach provides standards for: ~
a specific level of learning, without hindering
the freedom of the instructor's style of teach-
ihg in the cihssroom. 1t Tends itself to .the

- open-entry, open-exit concept of education.

* Students may proceed as.rapidly as desired, or °
they may repeat a set of objectives as often
.as needed. It,also frees the instructors for
_more individoalized teaching on a one-to-one

*'pasis." The CAI Yessons dre designed to rein-

* force the subject after review of the text
materials ang‘classnpoq Tectures. )

-

-

N A grant for a.pilot project was givén during
the summer,of 1975 to investigale the available
€Al packages, select one of them, and implement
geveral .lessons. The GNOSIS package was selectr.
. &d because.it met the intent of the project and
vequired minimum software modification for.the
computer System. The lessons ‘developed during .
the Summer wére tested and modified duringsthe
Fal) semester. This pilot project can serve.as
a model for future development of 'CAI lessons
at Pima-Community College.

-

v

-

Preparing a lesson for CAI, using GNOSIS, ™~
,-"\— -7 . °
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jes are included apd can
branches can be optional or conditional (the result of a
¥n5wers). .The lessons produced become object code which
with less core than some other systems.

d by the instructor, composed of text, questions
popse to student answers with hints and reinforce-

ont and ‘comments are saved for aid in improving

be incorporated into a lesson to ad

r-

GNOSIS is written in ALGOL for the DEC
tute of National Defense, Stockholm, Sweden. It

te

involves several activities:

I.,
II.

Il.

Planning the lesson.
Writing the lesson usi
commands. .
Directing the computer to generate

and execute the ‘lesson.

ng GNOSIS

\ N

™ I. Planning the lesson:

To plan a lesson, the instructor should sel- |
ect the the topics to be covered, ano’,prganize ’
them into a logical order. Usually the student
has a reference text or ha$ attended a lecture:
on the topics, $o text type explapations are
normally short summaries. This, ‘however, can’
vary by topic or by the emphasis the instructor -
wishes. to* place upon it. A problem_can arise
in that the number of topics selected produces ‘too
Jmuch lesson for a reasonable-time. This can-be
| resolved by eliminating some topics, or by split-

ting the lesson into two lessons. [t is import-
ant to know how'the commiangs of the GNOSIS

package work, as this willfaffect the format of .
the legson.« T )

/

Planning the questions and answers to test .,
the students' mastery of a topic presents the
greatest.challenge. Subjective questions with a

.velatively high number of "free form" answers are
possible, ‘but VERY DIFFICULT toiexecute. What is
easy to compose on paper does not ‘tome out as it
was planned when it is tested. The subject mat-
ter may not be precise enough to 1imit the "free
forri" answers ,$6, the program can check them.
Spelling, mathematics, and-Yanguage offer good

posstbilities fop-this type of question and - <

answers\ ({seé exhibit #) Objective questions
with multiple choice or true-false type answers

are much\easfer to handle. Since the instructor:
controlsythe format of all possible, answers, ‘those
answers are all the program must check. (exhibit #2)
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The evaluatign of the answer provides-a supple-
ry reinforcement for student motivation and
S. e correct answer brings out a compli-
nd al s the: student to proceed or skip (at-
tructo™s option) to another section. A
wer causes a response pointing out the

ss, giving a word of encouragenent, and
he studeqt to either the related text

-

or questipn\for another try. Respoases vary and
X are part 0S1S. If the instructor wishes to
. put in add\tional comments, these are easy to

nclude. A\neutxal answer (neither right nor
with appropr1a§e

t is important to alltow

will give a "wkong" but just go on to the next
section. These\unexpected answers will be listed

.on the.teacher report, and may be useful in lesson =
" modification. .

Branch1ng is easy with GNOSIS. The instrugtor _
can ask a question and, as a result of the stu-
dent's answer:

1. Terminate -the lesson and tell the student
g to read the textbook.

© 2. Branch back to the beginning.
; /3. Return to a previous text or question.
. 4. Skip to a new section.
7
Thorough planning of the lessom;, combine
with a good ynderstanding of the GNOSIS comfands

and how they opérate, will lead to a good lesson
wh1ch is easy to write and run.

II " Writing the lesson ysing GNOSIS commands:

Each GNOSIS command is preceded by a percent
.sign (%). The next % will act as the terminator
for the current c0nnnnd

/‘

-lﬁ' ’

OPTIONAH COMMANDS :

3LANGUAGE -- AlTows English or Swedish to be
'/ used and defaults to English if omitted.
" 4TEACHER -- Produces.a report for the instruct-
or which analyzes and summarizes the students' re-.
.sponses. The name and address of the instructor
-are the only entries for the command. '

-+

“; . MAIN COMMANDS: (see exhibit #3)

jj7‘ . ZTEXT -- One or more lines of text are writ-
\ten after this command .

%QUESTfON -- One or more 11nes are entered
.to state the questmp to be answered by the stu-
- dent e

{

" %RIGHT -- The correct answer is includged
after this command. . If more than one answer
s correct, d separate XRIGHT command must be

used fnr each correct.answer the instruct0r
will accept

*
N

-

a
!

. SHRONG -- The .uthér writgs thé anti'c1pated
. incorrect answers after’ this command. A sepa-
- rate WMRONG command must be used for each incor-
rect answer that is expected. A %WRONG command -
followed by blanks- should be used for any unex-.

° N ’ - “ - -

1 -
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g ow

pected wrang answers in addition to the antici-
pated ones stated 1n the previous ZWRONG commands.

GNOSIS automat1ca11
appropriate indication
ok wrong. If further co

g1ves the student an

1 success1ve rig
command can be u

MODE COMMANDS:

The fol]ow1ng command$ provide flexibility .in
how the students' responses will be compared to
the expected right or wrong answers. This flexi-

bility is provided in two areas: .

1. Words in tne Student responsg may or may
not have to be in the exact order of the an$wer
(see exhibit #4)

\ °

.
v ! 0

%0RDER -- After this command, stugent.answers
-will be accepted-only if the words are in the
same order as the expected pattern.

%NOORDER -~ After this command, studen:
answers will be accepted even if the words are
.not in the same order as the expected patterh

» 2. Extra words in the student answer, which
are note found in the expected response, may be
allowed or prohibited. (see exh1b1t #5)

%EXTRA -~ Student answer will be accepted ~
even if-it contains extra words which are not
part of the expected answer pattern. ,

INOEXTRA -— Student answers will not be
allowed to contain any extra words wh1ch are not
* part of-the answer patte'rn.

‘e

The default combination is %EXTRA afd %NOORDER.
A modé command remains.in effect until it is
changed. ~ ,

BRANCHING COMMANDS“

. To adjust the lesspn to the students' achiete-
ments, a student may Be allowed td skip parts of
the lesson, and another who needs rened1a] work

* can braneh to it I I '

A labe¥ is required to branch to a different
point within the. lesson. Labels can be assigned
to either %TEXTror %QUESTION commands by includ-
ing them'immediately after the command and follows

» ing the label yith a colon. Preassigned standard
' labels'can also.be used to:

. - ]
Repeat the last question. * '
Go to the nex{ -text or question. .,
Go to the beginning of the lesson.. .
Go to the end of the lesson.

<.
N

1

2.
. 3.

4
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. %G0TO -~ The Tabel given in this ¢o
cates where to continue in the les
. poidt. lsee exhibit #6) ‘.

d indi-
ron’ this

>

-\ ~An ex%mple of GNOSIS 1e§$on 1hcorporat1ng
«th prev1ous-commands can be found in exhib1t #7

[11. \irecting the comg;tgr to generate and execu

A
e .
. dq

encourages mot1vatlon and 1earn1ng

) 2. lmmediate réinforcement for right answers,’
) and gu1dance to corfect wrong responses he1p the -
student e\aluate hjs performances .

.73, lesson can be adJusted
to a]]ow for 1nd1v1dua] diffe ences a
cies.. .

)

3

tb\the stud t

no\confeye‘

te

4

the 1e$so¥_\.~ .
£ rd
can be converted-1gto computer‘rea@abje form by -
punching the le \statEments on %o punched
cards, or typing ectly .into the computer using’
an interdctive term)na and an?\tex editor, avail-
able on the system. Thexlesson should be verified,
0 catch keypunching or typing errbrs.

Y

ane the lesson is.stored on a secondary stor-
age device, following steps are needed to trans-.
form the lesson into executable form for the *

S ¢ student:\ (see exh1b1t #8) S

1. The GNOSIS program w111 read the lesson,, -
“edit the lesson to’catch syntax errors, and if
any, print out appropr1ate error, messages so. that
the user can correc -lesson. When, the lesson
Yoes not contain.syn er rs, GNOSIS denerates :
ALGOL source program as output.

2.
“late the ALGOL source program 1nto a machine lan-
guage program. .

3. The machine language program is loaded

.

)

-

At th1§ point, the students can use a term-
inal to call for the lesson desired. * The compu~
ter follows the logic of the-lessowr, prints the
téxts and’ouest1ons, accepts answers, analyzes
the answers and gives appropriate r1ght or wrong
reinforcements, until the logical end of the
lesson, or interrupted by-the student.

.

Upon.completion, a teacher r
printed showing -the number of questi
ber of right and wrong answers, a list of
unexpected answers, a]ong with comments from ~
the student to the instructor.

One approach to 1earn1ng how to wr1te a
GNOSIS 1esson is:
S~
2.
and ans

‘Rlan a who]e lesson on pape?\\\
Hangle one topic, with_ it's questions
‘hgfore going on“to the nmext.
and te$t-the first topic thoroughly
(1t may’be‘iéf@ssary to restructure the questions
and answer§):)lr **
4. Be»sure all poss1b1e answers are covergd.
5. Have soméone else .usa. the lesson to catch
any errors or amb1guous questions.

3

After the first lesson is implemented, the:
next will be much easier. Knowledge of the-
text,-Question and answer patterns help in |
p]ann1ng and writing a second lesson.

Advantage

,0
CAl methods cg\\§e

1.

GNOSIS lessonsy as w1th other
The active participat1on of the student

' .
RS

’

%

After the Qesson has been.written om paper, it - ..

Thé ALGOL compiler is called in to trans-*

inte the memory of the computer and saved on d1sk,(

.
*

At Pima Commun1ty €ollege,
ence‘?acu]ty is continying to d
matenjals and to evalwate their
a supplement to classrdom 1nstruc3é

.
a

.schoollgrows, and more faculty be
& workghop to -assist other
bers tolimplement their owndGNOSIS esson
diate goal of the Computer Sc1ence Depa

-
>

\




EXHIBLIT #1
| ZGUESTION - *
 WHICH DAYS COME ncmnrwpmsr_mmv N A urcx\?
ZRIGHT MUNDAY TUESDAY - - .
EUKONG - MONDAY . o ’
YOU UHLY GAVE 'ONE-OF THE’TbB DAYS BEFORE WELNESDAY.
ZUKONG FUESDAYw . - .oF =

°P ' Ma o

HINT! THERE nRr Twu IMYS REEOGRE .wr:xmesnn . .
[WRONG - N L , .
FURTHER HINT!  THC oays nFTER ucr:nss.:m' q THURSDAY FRilAY
ATURDAY AND éummY o, )
© XIND -

-
’

A

¢
WHICH ﬁYJ comt: QEFORE UtUNEsnﬂY IN A UEEK?
P HUNIIRY TUSDﬁY
Wroung! e 8 L.
A hINT- E (& ?E T%d‘pﬁfg REFURL UEDNESﬁﬁY' L
Try again. * ' .. o

- -
[ ',

?MUNDAY
No! . R
. YOU ONLY 64VE ONE OF THL TuWO- BAYS BF#DRE WLUN:OBAY"
Trs Bsazn. , e

s
v
s e

’

uu,tk:n,.nnvs COME LEFORE wsxs:snm( IN A yéas-’r

Q'Q \}'

umcH nm{s CONE sEFOK't \JF’DN&&:DAY iN A WEEKT .-

vmunanm{ . . . .

Nao! ) * . .
A FURTHCR HINT"' THE DAYS AFTER uEnNcsmY ARE THURSDAY menw
JATUnﬂAY ANH SUNDAY. . ..

.

rs ad31n. b . . v .

- PN

wnzcn DQXS COME P&EFORE MEDNESDAY IN & WEEK? .

2MONLAY "AND TUESDAY

Welly there’s hored
* The teacher uwas .not PYFGLtIﬁS this bart of gour ariswers:
‘ AND - e -

A‘ ’ ~




. EXHIBIT ‘#2 - °
(. : . '
ALL RIGHT THUN - LET’S REVIEW A LITTLE. N
THE FL.AVJRES OF @& T'IRECT ACCESS FILE INCLUDE!
A. THE ABILITY 70 GO QIRECTLY T3 QHE RLLORD UANTED
WITHOUT GOLNG THROLGH THE ENTIRC FIo, ’
R, SFEICD IN FINDING AND UPLATING & SMALL AMOUNT
UF RECORLS IN A LORGE Flie. P
€. THE ABILITY 10 ieWKITE AN UPDATED RECORD IN PLACE,
RATHER THAN WRITING IT IN A NEW KFLACE
ANDN RLMOVING THE OLD' RECORD. .
D, HE POSSIKMLTITY 9" USINU A FILE SECQUENTIALLY .OR
DIRECTI.Ys BY GROGANIZING 1T UITH INDEXES. .
Jo continue rusn RETURN, -

4

’

WHICH OF THE ABOVE FEAIURES. IS DIFFEREw: FROM .
THE FEATURES OF & TAME FILE® FLEASE ANSWER As By Cr Ny /
£ (AL 0fF THE AKOVE)Y Ok F (NUNE OUF THE ABOVE). .
? P . -
Wrops!

NOT TO0 RaADy RUT HOW AROUT 4 RETTER ONE? ' J
Try 3s31n. » -

WHICH OF ThE é?OUF FEATURES IS DIFFERENT FROu .
THE FEA,URLS OF & TAFE FILE? FLEASE ANSWER &+ E» C,» Dy
E (ALL OF THE ABOVE, OR F (NONE OF THE ArOUE).

i .

Wrong! : .
CUHL'ON NO ‘NAVE YOU REALLY STUNIED THIS LHAPTER?
REMEMBIK /T TAPE FILES ARE SEGULNTIAL ant MUST RE USED

SEQUENTTALLYS * THIS MEANS NUTHING CAN.BE DUNM .
WITH DIRECT ACCESS, THE WHOLE FILE MUST BE PRUCESSED, ’
AND IT IS DANGEROUS TO TRY“TO- UPDATE IN FLACE.

)

.

WHILH OF THE ABOVE FFATURES IS DIFFERENT FROM .
THE FEATURES OF & TARE FILE? PLEASE ANSWER Ar By Cr Dy
E (ALL OF T1HE ABOVE) OR F (NONE 0F THE QBOUE).
? G .:.E-:v :;M»- .
Not Lo *
COMEC ONsy ANSWER ONE OF THE LEYTERS YOU ARE ASKEN FOR.

To con¥inue »ush RETURN.

WHICH. OF THE AROVE FEATUREé IS DIFFERENT FRQN

THE FEATURES OF A TAPE FILE? PLEASE ANSWER As B» C?‘Pf
E fALL OF THE ABCVE) OR F (NONE OF THE ABOVE). -
?E . . .

"Very sood, ) . . y




EXHIBIT #3 .

. LIPKT . * ’ ’
THERE 1§ A RIVEKR WILICKH BIVIDES THETLNITED STATES INTD EAST AND WEST SECT
IGNS. THERE 1S  STATE BY THE SAME NAME. .

5 ZQUESTIUN

WHAT IS IHE NAGE JOF THIS RIVER AND/OR STATE? .

ZRIGHT MISSTSSIFPT .

ZR1OMT MISTSSIFr] !

L LGHT HAIS8IGIFPT : '

SZRIGHT HISSISEIF] . Lt . -

ZWRGNG COLGRADO .

ZUIONG HTSSOURT . )

ZWKUNG OHIO

ZWRUNG

ZEND * .- -

b -
)
THERE IS A RIVER WHICH DIVIDCS THE UNITED STATES INTO EAST AND WEST SECT
- IONS, {HERE IS A STATE BY THE SAME NAME. \ . .

Jo conmtinue rush RETURN.

WHAT IS YHE NAME OF THIS RIVER AND/OR STATE? \;%7 3 .
?COLORATO . ) . !
Wrorg! ° - v \.

. ) Trye adair. Y :‘ - [

k1

WHAT S THE NAME OF THIS RIVER AND/OR STATE?, : . S
28110 ' N B - T
No! . '

Truy 3ga1n.’ b

. WHAT IS THE NAME OF ThIS RIVER AND/OR. STATE?
. . YMISISSIFFI . i ) ¢ *
Now vou’re catching on!

’

. .
t
]
., . \ Ve -
- t
. v
o
- -
.
] 4 . ,
.
h .
;
* rd
.
.
hY
. L) -
’ . < ~—
— . N “{- y .
[ ¢ .
s . L4
+
had A
- ’
- v o
r3 o8
L 4 h 1
) 418 ! ‘
.
. N .
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.- B . TXHIBIT 24

ZTeEx?
. SOME FPHRAGES rAKE °EN§E IN ANY ORD‘R THE WORDS MAY RE ﬁQRhNGED
ZQUESTION ‘ ’

“RIGHT SPAGHETTI AND MEATEBALLS
AWRONG

ZIRXT 7 )

OTHLR PHRASES NEED TO BE IN AN EXAET OKDER TG HAKE SENSE
Vo ZOQULLSTION

WHAT PHRASE IS OFYEN USED TO REFER TO OVELY COMFLEXION -

WHAT 1S A COMMON 1TALIAN DISH TPAT HMOST CHILLRENf LOVE

ZORDBER
ZRIGHT PEACHES AND CREAM
) XURONG .
*END . - T -
) . r 4
@ .
" JOML FHRASES MANE SENSE TN AQY ORDER ThE kOhDa MAY BE ARRANGED
To continue Pusn RETURN.
g A s
- ' . « WAAT IS A COQMMON ITALIAN DISH THAT hUST CHILDREN LOVE
* ?MUATBALLS AND SPAGHETTI

Good for woul '

» ’

AY

. ) OTHER PHRASES NEEL TG'PE LN AN EXACT ORDER TO AAKE SENSE
’ , fo continue rusihi RETURN., “ ®
‘. ’ UHQT FHRASE IS OFTEN USEDRD 10 REFER TG LOVELY CuMPILEXION
B ‘ _7CREAM AN FEACHLS of .
o . .
Try agdan.,
. ’ UHAT FIRASE IS OFTEN USED TO REFER TO-LOULLY COWDL:XIGN‘
- - 7 {PEACHES AND CREAM . . -
, - ——

Now you’re catchind on!-
The tearher was not exsecting tnx part of wour answer! \\
! Vool

. S

'ERIC

Aruitoxt provided by Eic: ‘ .




Truy dﬂ:l&h

CONFLETE THE FOLL QNINF ADLRESS WITH

156D 84 EiMy TUCSONy—=—=memime
TARIZONA ) .

. to ©Uelly there’s hoso!

R A v Provided by R

THE NAME OF a STATE .

. ' " v
4 ’ hd
P
Ld ! L] [ 2
] , -3
. o
EXHIBIT %5 ;
’ ZTEXT
“y . . «EXTRA WORDS ARE ALLOGUWED IN THE STUDENT ANSUERS. IN SOME CASES
- . ZQUESTION C . .
» * . ' IN WHAT 'CONTINENT IO WE LIVE -
v . “EXTHA A\ . -
l N ZRIGHT. NOKTH AMFR’Fﬁ , .
. \ ” * ZURONG . ¢ e “
l / ZTEXT / N L
‘ . / SUME (UILSTIHONS DO NOT AlLLOW THE STUDENY TO‘S}VISEG EYTRA WORDS
ZQUEST LN '
COUPLETE THE FOLLGWING ADNRESS WITH THE NANE OF A S§TATE . LY
. 1500 . ELMy TUCSONy===Zee-we TN
- i ZNOEXTRA . AN
ZRIGKT ARIZONA 3 ’ AN
ZWKONG . 1 -
A . ZEND i AU
Y4 ",
] ‘_ i ‘ >
. . CEXTRA WORDS ARE ALL WY B D THE STYUREHY ‘ANSLERD TN SOME CASES
\ N To conturwe sush nETURIN, R
, : ' IN WSAT CONTENENT DO WF i1VER . . \\
' TOMLFIRA . .
’ Wrornst ¢ \ B
. ’ co. Ty anada.
. T UAl CONTINGIN B g LIVEY  © 7y y ‘
T LIVE G AORTH ARELICA . . . -
. Now s o’ rt cotohinis ond ]
The tedehwe was not e sectindg this r2rt or vour ansherd
U LIVE DN . * ”
. . oME RUL STIONS DO WOT ALLOW THE STUOINT TO UCSE L/T'\ﬁ WORDS .
~ . : To conbii-ue #us ‘1 FETURN, -
\ ¢ P - ' . . B
™ — . -
; COMFLET, IO THE FOQ'LOLTNG “’\UD.\ESS WITH THE NMME BF A STATE *
FRETev N urh 7UFuL)N,—7---: ----- ‘ \
) ~— TL1 I3 AKTZONG - A : .
Wl . « - . ‘
A

¢

o \




EXHIBIT 26

YTILNT jIn1s
IR (]

v 3k EDLLOUWS 167
LASHT 7 z
SEOT0 Lre A e
T RONG .

FUNSTRITNAN .

Weah T Wanlt R SR b ows 37
IRlOHY o - -

Lhin (NG v

DN LRI -
SLULG TN Ll . )
WA 0 NULUER Rl T kS 1 GL?

TEFGHI Vo)

Hwr il .
LEND - 7

whétT WLk rR FOL LG o7 .
8 ' -
Wronsi '

iry azarn. Y

NEaT NUﬁFEQ TULLOJKS &7

'.‘9
Not . ° '
Correcl anawer: N
7 -
WHAT NUMEER FOLLOWS 37 - :
75 .
. Not ) —-
15497 NUNBZR FOLLOWS 47 :
"3 “
Nor vou’re wrong thic time.
Try adgatne ‘- :

WHAT NUMRTR FOLLOWS' 87
9
Mol quste.

«Corveai ansuers,

7 : b
Wi AT NUMBER FOLLGUS 37
'oRa - 5.

You're doing finc.

To cortinue push RETURNG

L -

L]

¢
WHAT NUMBER POLL9U§ 1017 i
7102« . )
Exantly right! ° . .

v
.
.
-
N
D
.
— -
.
~
.
.
.
.
. ¢
.
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. . .
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Whlod col JN TRE L.An[] Chali zC€ UL l-.D 133 ‘.'iEg;HER A Z0WF CR DB T CODE?

~RIGHT O ®

24 16HT TERD

ZWHORG

- YOU § RGOT THAT THE S-

THINK OF TAE ZINES (12, 11-200 0
sadrsriod .
WHNT WOUL B BL COBRINFR KITH & O ZONE TO CONSTRUCT T#E .
LETIER *W* (1 vHE HOLLERITH CORING SCHEME?

ZRIGET & .
LUROLE S

GND THE UIGTIG, (0100

.

3 7 GROUP OF LETIFRS S:TQRTS NIT‘I'I THE .0~-2
THS1anD ©F 0-1 ZONE/ZDIGIT COMBINATION
ZWARIG 7 . /

RENFDSER THAT THE GROUP GF L"TTERS A-1 HAS A FIOLLLURITH

(D=ZGNEG =it HAS nn 11-70"%5 $S~7 PAS A O ZONE .
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: . . . EXHIBIT £7 (page-2) .
SAUL 3T TN
COAL LEETER 1R B SENTESL Y CHE Z0MLS13 AN YLD BbTi- 4
) winiubd i . )
: G ey - -, .
- . A S IRAETS (L
- S AR R ATV -
sl Yol STEs 7)) AU (I0RE ACUTEW O HOLLEIRITH HURE Ty ADTHER
v GIE BT 1. ' . o
:'_ al ’.“, METREN ..
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s LR TION Sl déwid ) -t ’ T
WOAT T Tal Wale LHULN TG4 OROUE BEOCLLUMNS Gk A-
o it WEIOH 0 pLSCRIG T GOF VATA TTER )
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i L RO . ) .
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- 3O T 1S Rkl Le UL Ts LG HEANI Nt UL ek DR . Wlait ARE THEY LOETE o7
i st feN L ‘
. ’ coH o i IR OORE THERD N THE CRUNCH TORTION GF 5. ©6 TOLUSY CARD?
PR TR . *
MR ; ‘ .
. Fad soreon THL 8 TULLN CAND HAS 32 SRETITONS LM Enfi cUCH RO ’
- b Ao ‘ * .
. P55 TR ahe wo-CLOLLNM e HES A CODING SCIEHE OF 6 ROWS FLK i
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JHUN bHO‘ISCéOOyéil] .

GNOSL3 versron 1.1 Merch 11974,
Ipp-ut name of,lvbson
NIT4.0NO / |
Translation of the lesson
RRE -1 AR K- ready.

"UNIT4,GNO* has bedun...s

*
» = 1

| / ’
END OF. EXECUTION ~' 10K CORE / ;

L. EXECUTION TIME:\22.05,SECS.

ELAFSED TIME? MINSy 28,33 akCS.

. COUFILE UNIT4 alG \
ALGOL: UNIT4 .-

-\ - EXIV .o . ' il

.LOAD-UNITA .
LINK:  Looding C -

EXIT . ' .

JSAVE UNETS . - T
Job saved . *

KUNUNITA- . ' T e

. . TP

This is *the lesszon *UNITA® rroéuced bu tfie ONOSIS
“for, coproter sided 1n,tructxon(cal) from the Res seanch
Institute of National Dofences Stockholmr Sweder.

A . The tceacher who wrote this lesson 1% .
v CSC100y UNIT 4 ., . . ot
v A\ ’ Q . ke s aA
L IMPORTANT $

the single characlbr *X*
on gour Lteiminal dnﬁ thon rushing the RETURN button.

. A Thereaftérs wou can . . .

.~ ’
)

"~ leadve tne whole lgsson or
~ ship Jugt one euestior, or

~.back uf to @ PTEVIOUS Part of the IGSaon.
i
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‘ e ¢
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v » @ .

Fi1leywith eitension or rush PGFUTN to

/ 1reut name of lesson Taile with ekthsion or rush return to stonr.

system >

You can trterrurts Lhe lessdn wharever sou want by t9eing
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t ) . . N . .
i 3 EXHIBIT %8 (page 2) . AR
T ¥ '} N 2 1 ' ’ vv ‘
. - ! . .
. . THE EASIC FHILOLOI'HY OF F:j,lNCHl-;D—CAR[I DATA FROCESGING IS e :
= ¢ Y0, RECORD GOURCE UATA AS HOLLS- PUNCHED INTO CARDS AND TO ., : .
- . F’R(‘CESS l'HIS [ATA WITH THE USE OF HMaCHINLS. Yo )
. . To contanpues push RETULRN., - ' .
» s . \' * . * ’ ;' ‘ .
- W AT TWO ('HnF‘ACTI&TILS ALLOW FU N"HED CARE DATA F’ROCFS@ING Lo . . -
m KE AN ADVANTAGEOUS METHOL UF FROCESSING DOTAT el
(GIVE THZ CURhF(‘T NUMRER FOR {OUI\- ANSWER. ) st Lt ‘
‘1 MAUCHINE SPEEDS AND REFLACING CLERKS )
. A o 2 RLPETITIVE USE OF"DATA AN INTEREST IN WORKING WITH MPCH NES
‘ 7«3 TO UTILIZE NEYPUNCH TALENTS-AND THE MOLLERITH CODE .
A REPETITIVE USECF DATA AND MACHINE SPEFDS . 'g -
P o . » ) o ree )T
Wre! ’ ¢ " ' ‘ ! s
* . INTEF\EEST I WORKING.WITH HACHINES IS NOT AN h{thNTAGE OF. THL° e o
i ‘ FUNCHET  SARD METHOD FOR EROCESSING DATAL * L. - .. "1 L. .
. he Try adailie o * o s . . . . . w e
B iv} ° -~ - =
R . WHAT *TLO .CHARACTISTICY ()LLOU IJNCHEII caw DATH ?’ROCESSING N -
- . , TO KE AN ?ih'JnNint;FUU“ NLI‘H{‘II er iRQ(‘L'-'"‘LNG Dfrﬂﬁ"‘ LA . v
(GIVE TIE CORRECT NUIRER FOR "SU ANDWER ) N ..
. 1 MACHINE SPEPDS AND NEFLACING °CRERNS ‘o ’ to-,
N ¢ 2 REFETITIVE USE OF LATA AND REST IN,WORKING N&T‘H MACHINES o
- . 3 TO UPHNIZE® REYFUNCH el ENTS f\N[I THE HO} .LERYTH CODE ' . ¢
“ ] & RCF‘tTIT ve USE oF r»mf.. AND MACHINC erEus e T . .
- . - ?4 -, N STy N
Now wou’ re catchms i ' ’ . : . > e,
, T o . To continue rush RETURN. % LR CE A 1 .
g v Pmswer T(l?"‘ 1f wou want to leave this Iessons el
, . v .eskire 1f‘ wou wantsto shie uh"b auestions v o ;
L .« J 'BACK® af your want Fo do back-to an earlier Part of ‘the lessom- ,
" (CONTINUES if- wou Jent to continue.’ e * ' *
o ) 48T0F . . . . - ‘
, R . ;.v v. . , . . . - . ES
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record, files.

-

4 from the typical nqrmai shape to a Skewed” distri-
bution with more A's and Bgs. Along with the”®
matkedly-imprdO mperfotmance has been a very*

. favorable accep nce and appreciatioa of the les-

* . sons by the students.

-

gfal destga
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The LERN gydtem, however, lacks
able features to make 4t even more w appli-
cable: (1) a system for completely indiVidual-
4zing instruction for large numbers of skudents;
(2) an individualized problem application ard
feedback package; and. (3) an aid for prospect-
ive instructors. In the past, attetpfs to indi-"
vidualize learning have inclided such,efforts as

.

learning conSitions, especially in relation to
the computbr s ability to create a highly,inter-

N l{\\ L3 v .
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L R . S - © CMIWITH A NEW TWIST ' ’ : ' .
o 'l(‘{' 0 . ’ . et ., . . > ° 3 .
. L ] , . . L L . e .
v . . : ' . e . : . > - . ]
., Jo 4 *+ 'Lawrence P. Huql§man,’Lotu§ M. Knief, and John Luiten X ~
. s ‘s ¢ . ! .
. . ' ) A . h -’ ’ . ¢
: ' . UfibVersity of Arizona, Tutson, Ardzona 85721 . Lt N
. ) 3ot g ' s .
. ' 20 ’ N - * - . -
! / ! . ’ v ° ., l’n'. ” . . .
- . - i ~» ' . 1 Y v
s e s ABSTRACT. 0n the basis of improved performance vith the.use, of tutor’al CBI lessoJ:‘_g_highiy flexible -
"3 . and mathxne~independent system for an individualized CMI course is being developed. In addition to

optional lessons, the system will,include g router.to access lesson, test, ,problem application, and
A unique feature is\the application package with diagnostic feedback

¢ L ?
- o The project to beudescoibed fn this session . ’ctive learning environment where learning can be ’
’ ‘ represents the further déyglopment pf aﬁ\individ- (individualized (Bell, 1974; Educational Technol-
- ualized computer—based instructionssystem aTreadiB , OBY, Nov., 1974, entirg issue).
L ih operation at the University of Arizona; calleds -, - © - .
. LERN. One application has beén used yith 70 tuto- s Even though the computer has beén found to be .
rial statistics lessons developed %Y Knief, vhich ar .effective for learning in.a context of individ- »
have markedly improved student perfgrmance in varJ “ualized instruction, those educatgrs most in need .
fous classes in severdl departments. Y- B ' ‘, bf its asgistance often ares the leakt prepared and
- - . t, - able, in terms of time and skill, to develop large <
N . A nmultiple regression analysis of Educationdl ) amounts of computersbased iqstruction These edu-,
~ Psychology statistics students using and not usihg. . cators.also tend to\Ettively fear computer tech-
the lessons was calculated. Results revealed a . nology, which adds to their disinclination to use
@ diffégence between meahs, significant at the .01 the computer s cagability #nt their owm instructionm.
level, in favor of those using the leasons, with -,
neither sex nor class standing (i.e., whether & - What is necded is a hanaged indiyidualized ins .
o “studeat was junior, ¥enior, or graduate) having * struction system fo%help solve these problems on a
) any effect. Furthermore, the semester grade dish widespread basis andsat reasonable cogt in keep-
¢ tribution in clésses using the lessons has changed. ing with today's budgetary constraints. This sys- " -

adtption.

creating multiple, smaller-sized sectidns of a 1. It uses conventional materials and operates -
* large class, hiring numerous imstructdrs to teach ’ well within the traditional classroom set-
, these sections; making use of tutors, help ses- ting, reducing costs and major educational )
* - sions, hand-out sheets of problems; and other such program alterations, .
, devices-~all of whigh ‘have not solved two major 2, It solves the most serious problem of indi- .
problems: 1) individualization of large numbers vidualization for large'numbers of students, .
. of students’on-a widespread“basis, 2) achieving f.e., management< . :
" such individualization,in,the face of currently 3. Iteis nonthreatening to instructors who fear
severe hiring and budget restrictions. . computers, since it s a "tool" for their v
, , « 4o : assistance in managing individualized
- There is a general agreement that the use of classes. '
computers in education can enhance the effi- 4. Since it is controlled by the teacher, it ,
ciency and ffectiveness of learning. The rea- has greater probability of being used. -
sqQn apparennly, is the provision of improved 5. It helps ease the staffing and budgetary

-~

.\ R .

. - -~

tem would provide for pre~ and posk-testing of
students, presentation of assigntients; administra-
tion of individdilized application problems with

a unique step-by-step diagnostic and remediation
capability, with the option of adding computer-
based instruction lessons if desired.. The system
should be as easy as possible for instructors to .
use, to overcome their fears and help insure

T .
o

< v

.

4

\ .
Computér-managed instruction "(CMI) appears . !
be one of the bast solutions for «the followiné\\
reasons (Baker, 1971; Belt &"Skubal, 1974; Lippey, .
1975; Spuck & Owen, 1974 Young, 1974):

ak

difficulties in education, because one or
two instrucdors with an assistant or two

L] .
. ® '(
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could handle large numbfrs of students in
an individuhlized course using CMIL.

The goal then‘is to develop universally
transferable system (written in FORTRAN) for- ipdi—
vidualizing,instruction\izr large numbers Ofxstu-
dents with minimal cost,“use of few faculty, and
use of !cdinary {nstructional materials.

Basically, the system would consist*of four
parts: i , ‘

A Router; - .

Computer~based instruction Lessons;

An innovative step-by-step individualized
Eroblem Application and Feedback Packagé;
A Mont;or.

The Router would access and manage test item,
feedback, assignment, problem- and perfqrmance
files for student interaction. The intedaction
would be of the following type:

1. A pre-test.-

2., If criterion is met, the post-tes{ could
be taken immediately. for grade. -
1f the criterion is not met, the learner.
would be given an assignment, possibly
computer lessons, and, application problems
, for study and feedbackybefore the post-

* fest ‘could be taken fo grade. .
The system would randomly generate items
for the pre- and post-tests and for the
application problems. ..

-

The Lessons provide .a tutorial mode. A com-
plete set of such lessons already are availdble
for statistics students; their success was des-
cribed,earlier. =~ -

3.

8.

The RMapblem Applicatidn and Feedback Package
.tryly is unique and 1s described below.

The interactive course preparation Monitor
would be used by instructors at a terminal.
monitor would lead an instructor ‘painlessly
through the steps necessary (entering items, as-
signments, answer decision rules, problems and
feedback) to ﬁse the system. ot

-

The

e e
Such a complete syetem as outlined could be

used in any course at any educational level.

The completeriess of the system and relative ease

of use should make adozﬁ?%h more probable and

the potential cost-benefit ratio quite attrac-

tive. PR '

Development of the Problem Application and
Feedback Package s a truly unique innovation
in that it would:"’

1. generate an individualjized data set for
eath student to use with problems apply-
ing the concepts he'has aiquired in his %
lessons. Each student's data set would,
be different from the .data set provided
for any other. i
increage the development of the student's
problem solving ability by diagnosing his
rasults on a step-by~step basis and by

’ giving feedback and providing remedial
learning as necessary at each step.
record the prpgress of each student, cor-
recting his work as necessary, and provi-

o

L]

Y

ding him with additional assignments as in-
dicated on the basis of performance. -

. The advat &uges of providing "such a step-by-step
capability augment the learning provided by the
system are pany.

" ares :

1. the

-~

udent would be able to get immediate
assistance when he encoun'ters difficylty
®in his ‘problem solwing efforts. , Further,,
this asslstance would be available at any
time, day or night, without.being constrain-
ed to the availability ‘of an instructor.

the help fhat would be available for the
student would be on a personal basis simi-
lar to a one-to-one relationship, which’ is
not\the case in the ‘typical class. -

the student's work would be evaluated and
graded immediately after submission, since
 he would receive immediate feedback on the
“corréctness -of -his work, and, if necessary,
be given remedial learning to correct his
errors.

the student would be compelled to- work in=-
dividually since his data set would be dif-
ferent from that of any other student.

since each student would meed to apply what
he has learned, it would make that learning
relevant. * This means that each ifidividual,
student would transfer, something. that "has’

' been extremely difficult to insure in ordi-,
nary instruction. N

3
As may be seen, this project has a good lesson

" .basis already developed and being used actively.
Further documentgtion of the use of the lessonms
will become available as a result of research be~"
ing conducted currently. A number’ of time serids *
and regression studies are being done on use Qac-
tors such a:
ation, and lesson use relative to time of day,
week, and month. These factors are being xalated
- to lesson performance and course performance. ,

I

v
- It may be seen that we are attemﬁting'to make

significant additions to an ongoing, successful
system to establish it as a completely viable
system with the distinctive features described:
The additions promise to be Qf direct practical
value, to be widely applicable, and to result in
more effective and cost-efficiant instruction for
each student. The savings im multiple faculty
salagles, extra help sessiots, tutoring, and, hours

' of time for both faculty and students are incalcu-

+'lable but considerable. Furthermore,-this system
makes the typically exorbitant costs of materials
. development ufnecessary, since an instructor's owm
exercises, test items, assignments, and SO on may
be utilized We believe that. the proposed system
translates into an increase in student-teacher
ratios and a decrease in learning time, all with
improyed learning, and thus into lower over-all
‘costs. N
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ABSTRPCT: A commercially available Computer Avded Instruct1on (CA1) system is briefly, descr1bed. Its" Y
. application 1n the elementary grades of a small school.system (Sierra Vista Public Schools) is discussed.

Student performance before.and after "introductiop of CAl is 5halyzed 1o .assess impact af the ‘systei!

Some of the factors to be weighed in selecting CAl systems aﬂe presented.

establishing a successful CAl program,
- i
This afternoon |'m going to discuss several
aspects of the Computer Aided Instruction System
: used in the Sierra Vista Elementary Schools.”The
funding for this LAl system was prov1ded under
ESEA Title |. It's appropr1ate, therefore, to
spend.a few minutes reviewing the Title | grant,
system. ) )
The federal government has establistfed a pro-
gram of additional instruction for children who
are "educationally disadvantajed'. Examples of
such children are thosepwho have missed large
< amounts of school due tb illness, those who have
changed s#pols frequenkly and those whose native +
language is not Englishy children who have (

these problems are able to maintain their class-
room work but those who fall behind are cgnsider-
- ed to be el1ng or Title | assistance.d This
program i's not a part of the Special Education .
program which prov1des extensive work with the
child who is‘handicapped. Funds for Title I
programs .are determined Ry the number of loy
. 1ncome, familias in the school district. This
a, number 1s calculated from the results of several
stitewide syrveys. However,.eligibility for the
program. is-not determined by income;. it is based
on the child's school achievement., Therefore, a
child from the area's wealthiest fami'ly could be
considered “‘ducattonal 1y disadvantaged' while
_+children from the state identified 'low income
, families'' arg not necessarily el1g1b|e for Title -
1 afd. , The funds for, programs in Arizona are .*,,
¢ administered by a ] Title | Divison Director who .
. s, Iocated in Phoenix. N

* The'l975—7§ Title | program in Sierra Vista
Nsts of ninestutoms to work with first,
and third grade students in reading and
uter terminals to be Gsqd by students,
grades, 3-6, in reading and language and by _
students, qgrades 1~ 6, in mathematics. Three
computer “monjtors'' were hired to staff <the
‘ucomputer rooms in cach of the clementary .
schools. Additional staff included a\readang
specialist: and a math consultant, who Wwere to
coo:d1nate classroom ang Title 1 efforts.
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Figurex 1l|ustrates Sierr®vista's orgamzattonal

relationship of Title { and qther elements of t?or ¥ e

district.?.A totaf of $132,000.00 was ‘allotted
this school year's Title I-activities. Approx1-
mately $40,000.00 of this money was used togleade
the computer dided instfuction system from Compu~
tas JCucriculum Corporat1on. This is the first
Title | CAl system in the state. Indications are’
that we will be fundéd to continue next year 1n
order to better evaludte the results. -’

Sierra Vista is located in the southeastern
part of Arizona, abdyt 80 miles from Tucson. The
population is 20,000 \ch includes 8,000 perspns
living on Ft. Huach \The majof employer in
the area is the federa® government. * A maJQr1ty
of the Sierra Vista work1dg population is connect-
ed with Ft. Huachuca as active duty military, . |
Civil Service or support personnel. There is also
ity fof retired military persoris.
The Sierra Vista School Distrigct has nearly 5,000
stydents. Children living on Ft. Huachucy attend
cdunty run’ accomhodation sehools unti) ninth grade
at which -time they entcr the'Sierra Vista system.
The district itseif has three elementarygschools,
one junior high school ,{grades 7- 9) and dne_ séniqr
§-

One problem facing the school district ¥s a
chigh student turnover. Department of Defense
employees, bdth Civil Service and military, may
stay_ for only six mqntth “In addition there is
a Targe amount of building in the area, many
¢hildren of construct18n workers, follow their
patents from job to job. As in any rapidly
developing community, school facilities are not
quite keeping pace with the incredsing school
popuh§t1on. 1t wis recogn1ied that there were
stidents Jn the district who, although nat eligi-
ble, for “the Special- Education prbgram needed
instruction in addition o that which they.were
Feceiving in the clasrfoom~ A decision was made
to begin to remedy this situation it the clemen-
tary Icﬁpl firdt. The result was the Title |

for both a tutoring and a CAl system.
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. The computer avded 1nst5yct10n will now be discuss-
I ed in more*detail.. . .
’
F v AII the hardware (that is, the compute? and

"¥ts associated etectromechanical equipmept) was

‘ furnished by Computer Curriculum Cofpora®on (CCC)

1 under %a package agreement.

. face'd{s wia ten ASR-33 teletype terminals. Fodr

‘of these terminals are located with the computer
«at Canm1éhael Elementary Schools three each, are
remotely focated at Bella Vistd and Village

The' computer itseif is

> *1node5 ALIb m101computer, built by Cincinnati .
' M1ﬂaér0n, the pa(hna corporatwon of CCC. One sk
drive provides mass memory. Student nter-

MeadowsyElcinentary Schools, (The remote terminals
t are linked to the computer by dedicated telephone

|1nes leased from Mountain Bell.

. bloc&,d1agram ofs the compyter system.
maintenance is performed by Computer Curriculum

. v Corporation as part §f its contract.

f1gure 2 i% a

. X All system and application computer p:ograms

AL} required,

. (that is, the software) plus curriculum materials

e are also, provided'by CCC. Details cocerming
? . pregram structure are considered propr1etary by
. cce and cannot be discussed hece. c
The elemeritary curr1culum packages used by
Siérra Vista Public Schools provide users with
. .. three services:

, .

. Q° s r
Student information Entry and Updating
Student Progross Evaluation and Repqrfxng
Student Orill and Practice- -

] A.
Lo B.
. c.

Ce Eachnseruice wild be described in-detail.

A .
.- A. Student Infbrmat!Qn Entry, and Updat1ng

. After a child has been selected for the'

ot o CAl prigram, he i's assigned an 1dentr§y-
. ing number. No other student in the
.«system will have this number. The

follow1ng infofmation is®then entered'

" , . Child's first and last name ' |
2. The primary classroom teacher's

, identifying number (A second
teacher'S number is optional;

this featute allows more than
one-teacher to regeive the

. ch1|d's weekly report. )

The €A1 course in ‘which he/shc
is to-be enrolfed (reading, .
lapguage arts or mathaq;tics)

* &, The starting grade level in the .
. course (The level is determined
. . by scores from two achievement -
! . - tésts which thegchild took before
. - he/she entered the Jitlte | pro-
gram. The beginning level §s.
R 'approx1qate}y six months lower
than the test scores would indi- "
cate. This guarantegqs that the!
student'will have a high initial
. +  success‘fate and will build the
N confidence often lacking in poor
students. )

0y
[

1f the student is being enrolled
. in mathematics, the Yength.of

.

>

4.

“

’

,each session must be determined.
This length may vary .from five
to ten minutes. All reagding and °
language arts sessions are, ten
minutes long. The math cour'se
also has a variable timeout
feature (the amount of time a
student’ has. to answer each
quéstion). . Reading and language
. arts have a fixed timeout of 60 -
seconds, while the math course
timeout may range from 30 to 60
séconds. We use the 30 second
timeout for all students except
children working on a first or '
. - second grade level. They are
given a 60 second timeout, ¢

. 1]

If a student is being enfolled
in more .than one course, return
to step '3 and continue.

An example of a student s enrollment is
Figure 3. = +

<

If the entered informatfon nedds to be
updated (for example, a child changes *’
classrooms or adds.a course), a similiar
routine is followed. The old information
is displayed; the new typed in to replace
the outdated information. -

A}l entry data must be donc using a pass~-
word. In our system, this password is
available only to the math consultant
and” the, dohputer monitors.  No one else

.+ is able to enroll students: .

.

. The computer system itself updates a

R fu'st ten sessions in a course, a H

.

[
3

4

student's grade devel, UOuring.the ;

student's grade level may change a ¥
hatf year per session. .If he/she ,

- answers less thin 50%¢correct|y.-thq
grade Ieve|,1s decréased by six mopths.

If the scare is moie than 95% correét,

the grade level is increased by, sqx
months. After the initial ten sessions,
students advance and decline at a slower
rate. Each course is divided into differ-~
ent strands; the child moves in each
strand at his/her own pace. For

example, the mathematics course Has 14
strands. A child in the first grade
might be working. on five’ of them.,. The
grade levels might be: . * . .

.

1.5 Numerical Concepts
1.2 Horizontal Addition "
1.4 florizontal Subgractton ’

. 1.4 Vertical Addition >

2.0 Vertical Subtraction .

The average score for a course is.a
weighted average of the strand scores. » *°
A child enrolled at the fourth grade
level in mathematics would be wqrking

in 13 strands. In recading there are

six different strands while in lan-
guage arts there are’seven stranills. :
In a course’ the chjld progresses in-”

each $trand according to his/her ..
perfprmance in that particular sub-

ject area. .




B. Progress Evaluation and Reporting

The classroom teachers receive as a
weekly report’a printout of their |,
students' current grade levels. This
report can besrun at any time interval
since the students level is updated by
the computer systeq “following each
sess1on completed by that student. A

day by day report, however, generally
shows little change and sigply 1n-
creases the amount of paperwork handled
by, the teacher. The computer monitor
also keeps a copy of this weekly report
with her in the computer room to be
available if the principal or other = ,

of ficial would like a quick report of .
the students' progress. The math con-
sultant and the’ reading specjalist %
keep cumulative reports of alN CAl
students' wcekly progress. Tﬁh§e

records’ will be used in evaluations

of the Title | program this summer.
Reports can be-keyed by student, by

class and course, by class or for the
total Title | enroliment. Figute 4 |

is an example of a class report. The
report routine does not require a pass-
word; in our practice, no one runs the
report routine except the math consul- .
tant and the three computer monitors. o

C. Student Orill and-Practice

A studenf accesses the system by turn-
1ng the teletype to on-line and push-
ing the space bar. The computer
responds "Number and Name, Pleast”.

The child types in his/her identifying
number and firsgt name. If the computer
recognizes the student as a valid user,
the child’'s last npme is printed along
with the date, time apd a "Hello"
message. The'child must then type in

+

At the end of the allotted time for
the lesson, the numbey of correct
answers is listed and the, stldent

is invited to continue. [If the
student indicates (by striking the
space bar) that he/she wants no

more lessons at that time, a "Good-
bye' message is_printed. The student
takes the Ic§§6;pprintout to his/her
classroom where, ideally,the class-
room teacher goes over the\prob]ems
with the student. Children often
take the papers home to discuss them
with hts/bcr parcnts.

Students were e cted for the CAl program
mainly by teacher G ndations. The criteria
used by the teacher¥ were: 1) thet child could not
be on the official roster of Special Education
students; and 2) the child must be performing
below classroom level in“reading, mathematics or
language arts. Scores from the lowa Test of Basic
Skills (178S), administered in early September,
were suggested as gujdelines for selection. Orig-
inally, the teachers were told to refer only three
students. Later, as the program was better estab-
lished, more students were added. Currently we
have 210 students in the CAl system, Thirty of
them are enrolled in more than one course.

The terminals arrived at the elcméhtary
schools at least one week before they were in-
stalled. Therefore, many students were aware .qf

them and were asking questions about the terminals.

Children who were to be in the CAl program were
introduced to the computer over 3 two day period
and were allotted about twenty minutes for a brief
general description of the system and their first
"hands-on'' experience. The reaction to this
exposure was almost unanimously astonishment,
especially when the computer. "'knew" their last
name. The monitors sat with the students for the

P

-

- the 1n1t1al of the course 10 which he,’
she is going to work. The entering

. '__routine was readily mastered by our__

only First grader using the system in

first three days to encourage them and remind them
of what action was required next. After that, the
_children were ready to work on their own. The
monitors still remain in the Ydom but students are

Aruitoxt provided by Eic:
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less than one week; it is not difficult
to handle. The computer then types a
question for the student to answer..
The reading and language arts lessons .
require either a ofic word answer or a
number response. {f the wrang answer
is entered, the result is //////The
answer is « o . +'. A "timeout” (a
dclay of over 60 seconds) is considered
an incorrect response. Figure'S is an
example_of a reading lesson. Thc math
lessons respond to a wrong answer with
“Try aga1n“.o If a second incorrect
response is madc, the system returns
with *'Type " {the correct digit),
.50 that the studcnt cvcntually sees the
correct answer. Responsés td problems
written horizontally are made left to
rights. Vertical problems require right
to left entry for the answers.  This
allows students to.answer the problems
in the order that thoy are calculated. .
Scratch paper and pencils are available

v 432

encouraged to do all their own work. The monitors’

are instructed not to give answers to the children.

However, they often will review the questions with
a child after the lesson is complete. A large num-
ber of students have experienced difficulty with

. the measurement problems (money, weights, lengths,

etc.). The monitors have made special aids to
hclp in thig.area. There are cither posters with
various measuring relations or handouts with
similar information on them. 1{n most instances
there is a warm rclatiOnship between the moni¥or
and thclr students. .

Aftcr five months the initial bubbling enthu-
siasm.for the computers is still evident in at
lcast ten percent of the children. ¥hile the -
great majority
it has become & routine feature of their regular
school day. One sixth grader could not tolerate
her computer lessons; the pressure she felt left
her near tears after every session. Her teachec
talked to the girl and found-that she wished to
discontfnue her CAl time. We(were agreeable and

f students enjoy their CAl léssons,

"

if they are necded. Figure 6 is an she was removed from the enrol t. After sever- -
. . example of .a math lessonc . al months some students appeared\to be bored. in
. Ty . BN . 4 0
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order to counteract this we dia several things. *
As an incentive toward high€r scores, a plan

was set ‘up to recognize the students who missed
.no problems on a day's lesson. At Carmichael
School, there is a chart in the computer room
listing each child in the CAl program. A red ,
square is placed after a student's name each .
time he/she received 1004 on the lesson just com-
pleted.” At Bella Vista and Vullage Meadows *
Schools, ‘'Happy Grams' are g»ven when a child
has a perfect lesson. _ These "'Happy Grams'' are
telegram sized papers with smiling faces printed
i along the edges. A message is whitten by the
moni tor congratulatifig the child on his/her
achievement. ‘'Happy Grams' are also given to

those students who, although they didn't make 100%,

did much better than their usual score. Another
method- that is effe¢tive in rekindling,a dying
interest in CAl, is to allow the child to work on
fixed strands or topics. Fixed strands is an
option of the mathematics course which allows the
child to work on only one’strand per dession.
Most of the sixth graders spent two or three weeks
on the fractions strand. Fourth graders may bene-
fit from and en)oy spending a few weeks on multi-
plication drill. Topics is a feature similar to
fixed strands but it works in the area of lahguage
arts. A child can be enrolied in contractions or
noun-verb agreement for example. It seems that a
student's interest increases with a week or two of
concentration in one specific area. However, the
interest conténues at the higher level weven after
they are returned to their regular program. We

. are working into other means of motivdting and
continuing to motivate the CAl students.

- .

Although only the students who are below
¢lassroom level are working in the program,
there's been no problem with children being embar-
rassed or feeling inadequate because of this
special attention. In fact, the opposite seems\
to be occurring. The children are proud t the
are chosen_to work on the terminals and are often
the envy of their classmates bedause of their
opportunity” to do so.

Most parents Iearned of the CAl program
through their child. There has also been a-local |
television interview on_the system and articles
in the Sierra Vista and Tucson newspapers.  The
CAl prodram thes been discussed at PTA meetings.
At one Carmichael School PTA mcetung, the parents
were allowed to complete a lessdn themselves. At
Bella Vista and Village Meadows Schools, letters
were sent to the parents of the' CAl students in-
viting them to visit the schoo! at their child's
scheduled computer time and see the program in
action. We had 3 good response {better than 50%
at Village Meadows) with many parents taking
time of f from work in order to see this new
method of doing lessons. The children “enjoyed
having a chance to teach their mothérs and
fathers how to use the termlnal. Most of the
parfents said that they were pleaséd that their
child had an opportunﬁty to worR with the com-
puter. There is a standing invitation to.
parents to visit the computer room at anytime

-.dyring the sghool day.

Althou h the

?rogram is still young, we al-
ready have severa

success stories, for examgles

.
.

0y

\
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Troy H., a second grader, was unabie
to master even the simplest addition or
subtraction facts., He was placed in the
CAl program. After six weeks, he had not
only caught up but was ahead of most of
his class. Since he had accomprushed his
goals, he received a "Happy Gram' from _
his monitor stating he had completed his
computer course and was ‘'graduated' back
to his regulat classroom,

Annalisa B., a-third grader, scored
at a grade level of 2.4 in the arithmetic .
section of the Wide Range Achievement.
Test (WRAT). That was ten months below
grade level. She spent 43 sessions in
the math program, and increased her arithe-
metic WRAT score to 3. 6 which put her one
month above grade level.

% .
.,

Our most notable successes have been our Viet-
namese students. Most were in the area'for only a
few months and were unable to be pre or post test-

ed because they understood English so poorly. -

Quang Ho, a sixth grader, who worked
in the program from®November 25 to Janu- .
ary 30 increased his course grade level
from 2®5 to 5.0.

The official teacher orientation was through
a one day seminar conducted by CCC. Qur Title | -
program was funded and operational by late Septem-

" ber, more”than a month after school had started. °

It would be an impossible task to get substitutes
for all of Sierra Vista's elementary teachers.
Therefore, a decision was made to have the seminar
presented to the grade chairmen from each of the
elementary schools, a total of 18 tdachers. The
predentatioh consisted of .a slide presentation of
CCC's results in other school districts, an ex-
planation of the Title | program as it was te be
run in Sierra Vista, and some 'handsZon'' experi-
ence for the group. The idea behind choosing the
grade chairman to view this program was that they
would present the material to the other teachers
in their grade. ‘§éme did an excellent job, some
did nothing and t were somewhere im between,
Therefore, the classroom teaghers received-a wide
range of information or misinformation. This, |
belueve,‘explauns in part, the variety. of responses_
by the teacHer to the CAl system. | feel that the
teacher's use of the program is the single most
important factor in affecting the child's prodress.
If the lessons are used as they"should be, as a
teachung aid, the student can make great strides.
By reviewing each day's lesson, it may be seen
that the child has a specific problem, such as
being unable \to borrow. Then that particuiar area
can be reinforced by the teacher. 0Our CAl system
is not intendéd to teach concepts; it is to be.
used for drill-apd preview. Alone the CAl lessons
are of more benefit than a page of arithmetic pro-
bilems or a language assignment. There is immediate
feedback after a child's response. Jhe difficulty
of the Aessons is adjusted as the student pro- .
gresses. This can.he used by the teacher to dis-
cover the child*s gaps in knowledge,

Most of the teachers collect the-printouts as
the child returns to class and go ozcr thém as

[
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time allows. One.second grade classroom incorpo-
rates the work of its three CAl students into its
regular mathematics lesgon. ~ —  — ~ -
,The Weekly reports are used mainly as general
indication, of the students progress. Many teach-
ers have jaid that the reports indicated their
students Were working on a lower level than they
realized. |, This is often caused by gaps in a
child's kpowledge which can be hidden when work-
ing in the classroom, I1f scores in one or two
strands are noticeably lower than, the others,
perhaps extra drill in those areas is indicated.

Academic progress made by the CAl students
can be measured by three different means: 1) the
grade level as computed by the CCC system; 2) pre
and post lowa Test of Basic Skills (1TBS) scores
and 3) pre and post Wide Range Achievement Test .
scores (WRAT). Usually the ITBS is given in early
fall, however, the Sierra Vista Schools are chang-
ing to spring testing. Therefore, this school
year we will have two 1TBS results. The lowa
tests are given schoolwide; there is no makeup
date. The WRAT test is given as a child enters
and leaves the Title | program. The only excep~ .
.tions are if a child speaks no English or if he/
she moves without giving us notice. The grade
level calculated by the CAI system as based on the
students performance is available every weck.

The .establishment of the Title | program for .
the eclementary schools has had an additional *ad-
vantage. The math consultant and reading special-
ist are available to the classroom teachers who
have problems or questions in which they would
like an outside opinion. There is now a group
responsible and able to work with those students
that scem to fit nowhere, they are not handicapped
and therefore could not be helped by the Speciat
Education program, but they are not performing”
adequately in the classroom. *

- i
Now that the Sierra Vista Schools are on their
way to becoming veterans .in CAl usage, we feel we
have conquered some problems and are bettér able
to cope with others. There was, for nearly six
weeks, almost contipuous difficulty with thg}\ .
modems (the electfonic devices connecting tem
minals and the computér to phone lines). The two
remote location schools, Bella Vista and Village
Meadows, suffered a lot' of downtime. This was
discouraging “to both monitors and students. The
children were reluctant to come to the computer
room'because so often when they did one or more
of the terminals were inoperable and they would
have to return to class without working on their
lesson. Fortunately, the problem was solved by
acquiring a new type of modem. The referral
. system will go more smoothly now that lines .of
! communication have been established. Next year
we hope to be able to fill at Jeast™alf of the
computer slots by the second week 1.
. Attendance has been a problem for a few students.
It is important that'the child do a compufer .
‘lesson cach school day, if at all possible. *Of
course, during special times such as the week
before Christmas vacation and Valentine's BdYy,
there may be schedule conflicts. But as a
N general rule a child in. the CAl program should
. complete a lesson each day he/she is in school.

ERI!

" practice in the spedific areas in which he/she

RS

The best motiCatzng factor seems to be teachér
support. If the classroom teacher thinks that it -
is important that the child ''go to the computér“
each day, chances are that the child will go.
However, when fhe teacher really doesn't care, the
child tends to ''forget'' two or three times a weck. -
We feel that the attendance problem will be re-
solved when a better system of informing teachers
of CAl capabilities and applications are developed.
There is no wdrkshop week previous to the dpening
day of the school year in Sierra Vista. The
teachers are in school only one day before the
students return. Therefore the CAl orientation
will need to be during the first week of schoal.

A meeting in the computer room with the teathers
of each grade while their classes are atﬁnusuc or
physical education (30 to 45 minutes) should‘be
sufficient for a brief information session plus
some "hands-on'' time. The importance of teacher
follow-up will be stressed.’ They will then be in
a better position to decide if they wish to use .
the CAl system as a teaching aid. 1t should be
made clear that our CAl is in no way going to
supplant the teacher or be responsible for higher
student/teacher ratios. It is a method of en-
abling a student to have additional drill and

.

needs help.’

A school system establishing a computer aid-
ed instruction system must consider a number of
questions and make some rather difficult decisions.
As always, costs will be an important component.
First and foremost, it must be established that
the CAl programs will meet the school's needs and
that the CAl philosophy is compatible with the
school's traditional materials. Here, for once,
cost should not be the ruling factor. An expen-
sive program that meets your needs is probably
worth the extra money. Next, it must be deter-
mined that thq associated documentation and support
materials are adequate. Finally, flexibility and
usefulness of .system generated reports should be
considered. The school system should insist that :
the software vendor provide continued copsultation
and expanded documentation as required. Schools
which anticipate unusual requirements should consi-
der contacting for custom modifications to standard
software. | strongly recommend that only extremely
prosperous and well qualified school systems
attempt internal development of computer aided
instruction programs. Development of all types of {
software is notoriously difficult and time consum-
ing and can be staggeringly expensive.

Once a &urrigulum has been selected, atten-
tion must be given to hardware. The quickest and
simplest solution is to contract for a package, as
Sierra Vista Public Schools did with CCC. Our
vendor .provided a complete system, hardware, soft-
ware, maintenance Support, and staff traznznq
Standard packages, however, are never quite what
the user would like. An experienced school system.
might do well to tailor the hardware somewhat. The
first choice is whether to use an existing.computer
or to acquire a new machine to be dedicated to CQ1 . i
This is a very difficult question; depending on a
host of matters such @5 how easily the software can i
be adapted to the existing computer. The decision
should be made* by experts after careful study. If
the experts aren't available or time doesn’t allow
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a thorough study, follow the software vendor's
recommendation. ,

The other mportant hardware consideration is =
terminals, CAl terminals 1s between a keyboard
printer combination t11ke a teletype) or a key-
board cathode ray tube (CRT) combination. The CRT
units have the advantages of being silent; not
requiring paper, and being essentially nonmechani- '
Furthermore, they look something itke tele-
vision sets and may be more attractive to TV condi-
tiqned children. A considerable disadvantage is
that no permanent record {'hard-copy'') of the
student's work 1s produced. Keyboard printer .
units, of course, produce hard-copy. Standard
ASR-33 type units are very cheap and quite reliable.
They are somewhat noisy and require messy chores
like changing paper and ink ribbons. Some of the
mofe expensive units, using thermal printers, are
fairly quiet and<don't need ribbons. While good ™=
cases can be made for almost any type of terminal,
plain 33-type units are probably best to start .
with. Whatever type of terminal is sclected, the-
terminals should be locatéd in a special room,
apart from ordinary classrooms. This relieves
the clas%room teacher from the added responsibi-
|Ity for the machine and makes for more eff1c1ent

scheduling of terminal usage. .

.

Finally, maingtnancé must be provided for all
hardware. Again, a package agreement is simplest.
In smaller centers like Sierra Vista, therc may
be no other way of obtaining qualified maintenance
personnel However maintenance is provided, in-
sist that rapid response be a condition of the
contract.

The size and type of staff required to admini-
ster a CAl-program will, of course, vary from
district to district, %?e amount of paperwork is &
large--remember thas\ﬁtﬁbe | is a federally funded
grant program. .Therefore, we need a full time
secretary. A CAl program funded.by a different
method migh th. A monitor’ is necessary at each
terminal sit Someone needs to handle changing
paper and r1bbons, reminding students of what to
do hext and fielding the little unexpected pro-
bfems that always occur. in addition, our moni-
tors give the WRATs as children enter and leave
the CAl system. There must be a person who is
in chdvge of the:CAl program. 1f this should be
his/her sole job.would depend on the size of the
CAl system. Our-Title'l Oirector is also a $chool,
psycholog1st and an administrator in charge of
school nurses, counselors and special education
T erefore, the math consultant serve$
as the éct1ng CAl Diréetor althouglt that is not
Curriculum specialists wgfld again
depend on thae size and extent of yoar CAl pro- .
gram. #Ah advantage of szch specxallstgh1s that .
there is a central person to turn to. with spe-
cial problems. {f such a person is alfeady =
available in your district, perhaps it would not

. be necessary to duplicate the position for the

.

cal program. In Sierra Vista we have a Title |
psychologist who gives psychological evaluations
to many of our CAl students. We have found this
to be 4 very helpful and informative service. ’
Adequate lines of communication betwecen CAl and
existing school district staff are most impor-
tant. Person-to-person communication with

. -

: ~ 4

additional memoranda bn important po1nts seem Most
effective. Pr1nc1pal and teacher orientation is
most important and should be carefully planned.
All teachers and administrators should be included
in this area. Student selection will be deter-
mined by the purpose of your program. Our quide-"
‘lines were set yp by Title |. Perhaps another
CAl system would be geared toward the gifted child
or made available for drill for al) students.
Here it is necessary to have your objegtives well
in mind pefore student selecti'on begins. Parents
should be strongly éncouraged to become acquainted
with the program. The best method to «reach as j
many persons as possible is tQ have both daytime
and evening opportunities to view the terminals.
Data derived from the CA!l system may provide in-
formation which could,be used to strengthen the
existing currficulunf i the subject, school or
district. There will be a wealth of material
avqilab]e% it should not be ignored. '
C~.

In summary, Sierra Vista Public Sehools, with
fbderil financial help, has found that computer
arded Minstruction is a valuable educational tool.
A straightforward .program witit modest goals has
provided neatily 300 student$ with drill and
encouragement not available in traditional envxrop
ments. As a bonus, the CAl suppart staff has been
ablé to provide consultation and analygis services
previously lacking. Successful CAl, we have
found,-calls for careful planning and program
selection, followed by extensive orientation,of,
teachers, parents and part1c1p1tlon of students.

g .

B

~




|

SUPERINTENDENT

. ]:'K

Aruitoxt provided by Eic:

. )
. ‘ )
ASS | STANT . ELEMENTARY  ° '
. SUPERINTENDENT §CHOOL PRINCIPALS
) .
. B .
DIRFCTOR OF CLASSROOM
PUP{L PERSONNEL Sekumnd TEACHERS
M SERVICES ._I
- R | ~ :
|
TITLE | TITLE | | — TITLE |
PSYCHOLOGI§T . . MATH CONSULTANT READING SPECIALIST .
. % | .
. . , o
eTHREE‘ e o _L — ] .NINE - ‘l
A COMPUTER TUTORS :
4 , L MONITORS . :
i ¢ N f ’
. ’ . ! 4
FIGURE 1 The or:ganiztion chart of Titlg | and othér school personnel,
Sierra Vista, ArizZona. . , ) )
( ~ ”
] . [y i
v . < 4
-~ * 1 - , N
. : | R |
?
| [ :
]
) : £ . [ /\. -
. . ‘ )
b ‘e~ , ’ ~
) - - [ \' ‘
. e -
i J it - .
s f
H . {
. 93!; '
- R . “w




r- ——————— —

CARMICI‘AEL ELEMENTARY SCHOOL

.
S — — T G—— N G CE— G— — —

TELETYPE

TELETYPE

MODEM (3)

TELETYPE

TELETYPE

TELETYPE

~
. e G CEmn G ey  Gmm—

VILEAGE MEADOWS ELEMENTAR

L GHLES GG G GEALD S Sw——

|

} TELETYPE TELETYPE

| .

|

| ,

| \

l COMPUTER <

. ~ \

! DISK MODEM (3) MODE ('3) )
MEMORY

|

vy

3 l
.

SCHOOL
‘ MoDEM (3) " | - .
TELETYPE TELETYPE TELETYPE




k4

”~
—

. NUMBER AND NAME, PLEASE: PLCC(C
WHICH ROUTINE? STUDENT .
STUDENT NUMBER: 1222
) NAME: NORMAN CHESTNUT
. CLASS: 2~3
CHbURSE: R
. GRADE LEVEL : 3.5 - 40
- COURSE: M
GRADE LEVEL: 10 38
SESSION: 7 , .
TIMEQUT: 30 ' . - ) 1
COURSE: ’ . \ ")

STUDENT NIMBER: ‘
25 MAR 56 11212 1

(XXX R ER R
-

' ]' Figure 3. An cxample of a student enrollment.

Aruitoxt provided by Eic: I

ERIC o o d

k]




\

NUMBER AND NAME, PLEASE: REPORT .
REPORT TYPE (S/C/T)t C ‘ C '
< REPORT NUMBER: 12
i COURSE: x - - o T

. \ e .
. . ‘ ! \ - * . * N

‘ Y \ . . »
. ' b P . i :

' " [} -

: ¢ 12 SYWASSINK S
\ ’ ) P < ~
14 < . « *
25 MAR 76 11114 1
MATH '
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. 25,MAR 76 1315 1 '
, "READING . , . -
HR;jMN TO BS WA VOC LC IC WS AVG ip .
1126 1 440 4.0 4.0 4.0 4.0 440 -2 ALEXANDRA LENTZ
£:43 0 2.6 246 .3 LARRY TOWNSEND
’ . 1338 1 3.5 3.5 3.5 _ 3|.s 3.5 .°5  'DANNY CHANDLER
L 4
* - D .
25 MAR 76 11115 -1
LANGUAGE STRANDS . - .
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.-
. 25 MAR 76 11315, 1 . o ,
TOPICS - . Ty ] - .
v JID TCL TOPIC 1 2 3 4 5 6 47 8 .AVG ‘ .
’ ~ REPORT TYPE (S/C/T)1 : o, z - .
5 . ¢ 3 A ‘ - 4 ’
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. - Figure b. An example of a Weekly Class Report.
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NUMBER AND NAME, PLEASE: 1530 ANITA FEUGATE

HELLO, ANITA. ° » -

25 MAR 76
COURSE: R

11223 ™ S

. # B . 3

\
THE OLD MAN LIVES NEXT TO A CEMETERY.
THE OLD MAN LIVES NEXT TQ A =~==. X
SCHOOL GRAVEYARD GARAGE p

GRAVEYARD
1]

' -
THE FROG IS HOPPING DOWN THE STREET.
THE' FROG ~-==~ DOWN\, THE STREET BELONGS TO RUDY.

" HOPPING .
]
A BERRY THAT IS BLUE 15 A ~===. <
BLUEBERRY ELDERBERRY BLUEBIRD
BLUEBI RD

”

e

//// - THE ANSVER 15 BLUEBERRY .
LINDA WAS LOOKING THE OTHER WAY. LINDA RAN INT’O A tkAILBOX.
~-=-=-= THE OTHER VAY, LINDA RAN INTO A MAILBOX.

LOOKING . .

»
L] , -

THE 'GROCER MADE A MISTAKE AND GAVE ME TOO MUCH CHANGE.
THE GROCER MADE AN =~=w=.
OCTOBER ERROR APPLE
EROR M
1711/ THE ANSWER 15 ERROR 2

‘A BODYGUARD IS A GUARD FOR SOMEONE’S =~==.

BODY MONEY POODLE ‘
e

.

5 PROBLEMS WITH . 3 CORRECT. 60%

CTRL~-Z
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THE FROG BELONGS TO RUDY.
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NUMEER AND'NAME, PLEASE: 1515 JOELLEN FEUGATE
HELLO, JOELLEN. .

Ry -
HOW MANY A’S?

. »

A A2 : ) .
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COURSE: : ’
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A first grade level mathematics lesson. ) . .
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ANGUAGE *STMPLTCTIY: AN ANSKER TO CURRICULUM DEVLLOPMENT

. Paul lurnas
Sperrv Univac Lducational Data Systems, $t. Paul, MN 55165

P -

“asdidvE: curriculum development 1epresents a substantial step in the aperational and
nomic costs of a CAI system. Sperry Univac directly addressed the problem by creat-
A o lowacal and simple Lnulish-based author language. The Author language for «
| idcdation and Training (ASLT) uses several innovative techmiques to make it both
¢asvoto-use for the inexperienced t\I author and flexible and powerful for the exper-
tenced author. The languave transtforms teachers and instructors into CAIl authors
from existing faculty without specialized pre-training in computexrs or programming.

Introduction oL factors engincering of the externals o(r
‘ the author language. The exigencies of

irom the moment of 1ts birth in the | training users in a higher level language

1950's, Computer-Aided Instruction (CALD)
has promised great potential for progress
in this key social activity.  Somchow,
realization of its potential fell short
of the vision cast by the sum of 1ts
parts. Qne of the persistent roadblocks
to full frpqtlon has .been anloperational

soon teaches the basic premise that sim-
plicity 1s the outstanding factor that
one can select among several hufian factor
features. Others include congruenc

with exjsting language systems familiar
to the expected population of users,
ppropriateness in terminology to’the,

educational profession, minimjzation b
the explicit signals required” from the
user to implement the functions Trpm,
the system that. the user wanis,,anP
maximizing the number of functions! the®
system selects automatically by default
to provide tlie option used by the high-
est frequency user, capable of override
in the unusual case. o

and economic one: curriculum development.

Sperry .Univac directly addressed
this problem 1n their new \uthor System
for tducataon. arnd Training (ASET). As
the name implies, ASET revolves around
the.central ingredient in any ‘educa-
tiofai system, the curriculum author.
\SI'T begins with an author language-
that transforms ‘teachers and instructors
ot "ex1sting faqylty into authors with-
out speg¢ialized training in computers
or programming. Sperry Univac achieved
this breakthrough by building into the .

- language a logical and simple, English-
based synptx. For example, the language
contains & two level® structure: one
for heginncrsJ?nd a second command . -
repertoire with a full, powerfyl CAl
structure for experienced authors that
1< an extension of the first level,

The beginner's level enables a faculty
member to render his or her specialty.
into a complete Socratic dialog lesson
suitable for presentation to a Student

-

with just 3

The following sections trace in
greater detail the varied ways the con-
cept of simplicity threads throughout
the ASET System. These include:

1) Hierarchial structure in two
* levels for beginner and expexienced
.user. Only 3 commnadi initiate the
beginner.

Z)thglish based, classroom oriented
syftax. !
.
&

3) Fill-ip:the-blanks organization
forwlesson development.
commands. * . : . ) ’ : .

‘ 4) Lesson structure analogous to
writing;fextbooks.

. A few words ‘further explain the .
\SLT project group's concept of simpli- .

.

‘city. Simplicity was not chosen as a
kev design objective arbitrarily but:
hecause of its impact on the human

N )

.2

5) Conveérsational dialog.option for
lesson development. - : )

™
- ~
.




-

WJ:EEE
=

v

[

6) Autohnted functions with author
overrides. s

7) Transparency of computer imposed
‘constraints such as memory alloca-’
tion, word size, etc.'.

8) User oriented documentation. h o

Two Level Hierarchial Stfuéture~

The difficult aspect of learning.a
language is the problem of getting start
Once started, each level learned becomes
a springboard to the next and more ad-
vanced level.
inertia ptoblem by designing the complete
system with the basic simplicity that an
author could begin with a knowledge of
no more than three commands. With these

, three commands, an author's usual writ-
* ing-'skills, and a simple pre-printed
&form; the. author renders his or her spec-
ialty into a complete Socratic dialog”
that will appear on the student's termi-
’

nal. The three commands are:
‘o
IF . LI
.. .+ PRINT
¢ GOTO

b

These ‘three selected commands are the
backbone of all the ASET commands and
are powerful enough in tHemselves to .
guarantee the author a simple but ade-
~quate lesson on hig or her first att-

‘empt. The,three commands accomplish
one pasi -CAI cle;«‘grésenta;ion of

vconcept or infogmation\to be learneq, .
statement of question to ,test student's
perception of cqncept, evaluation of
‘student's response, and the supply of
.reinforcement ta the student (negative
if incorrect and positive if success-

° ful), -and direction to the next logi-
cal step in the ,learning sequgnce
depending on the results of the eval-
uation, of the student’d response.

L 7
. The IF command indtructs the com-
puter to evaluate the, student's res-
ponse to the author's testing of the

student's speré¢eption. In ASET the g

author need not command the compu;er's

display of the duthor's concept, the *

related quedtion in,the Socratic style,

nor the reception of the student's

answer. These operations arg all .

performed automatically by the computer

without author command. %The agthor's

IF statement sets up the criteriga.

for acceptance or re]eﬁﬁion of;Fhe

studént's answer. .

.

The BRINT command allows the:
-author to reinforce the response by
the student. .The author provides two .

"PRINT commands for ea&h C cle at
least, one if the answer #s/the answer ,
wanticipated and one for @ corriect *
-, : . 443
. - N ' K R o
. - U'BR

OO . . -

d.

ASET solved the initial N

-

' .‘system orientation:

L1

response. In ASET, the author may even -
‘_have these two commands automated for him
or her and allow the computer- to reinforce
the student's answer without any explicit
instructions, o .
. / -"/v - L, . ,‘W‘
Finally, the GO TO ‘command allows the |
author to individualize his or ‘her instruc-
tion by directing theiflow of the .lesson
ty one of any number ‘of altegnatiVe next ,
steps in the lesson according to hop the
author sees the instructional needs of
this, particular student. - In other words,
if the student negds some practice before
the student attempts the question again,
e GO TO commands request the necessary
sequence from the computer. If;the
author  judges that a certain‘response
requires remedial or. supplementary instruc-
tion, a GO TO command directs $lie lesson
flow accordingly. .. The GO TO cpmmands
determine the path that & student ‘takes:
as he or she proceeds through a lésson.
Each, student proceeds through-the lesson
in a unique manner. When dxecuted hy
the computer, the GO TO command {ireots
the student to theg most efficient and »
effective {egrning for that student.
. " . .
The GO TO command also provides two --
paths from each question. If the stu-
dent answers the‘queﬁ%ion correctly, the
- author provides' a GO TO command that *
branches the student to the next unif .
within the lesson sequence. The correct ~
response path or ‘prime!’path,.provides’
the most direct route throigh a lesson.
. If a student answers incorrectly, thé r
author provides a second GO TO that
branches the skydent backwards to re-
peat part of the lesson or to execute
a remedial sequence.

p
Vo i
. , :
In summary, .th€ GO TO comiands enable
* the author to cohtrol the flow of the -
“lesson. Occassional uses branch a stu-
4 dent to.practicde.sessions, pre-test

exams, and final examination.

o

English Basedl;blassroom Oriented Syntax

Any higher level language must satis-
fy the needs of the computer for precige- .
ness and.direction. The temptation or
tendency is that the language becomes

. thore oriented inward to the realities of

. such computer operations or characteris- £
tics as word gize, registers, memory .
fallocation, memory addressing, and .
memory transfer, ASET avoids these ten-

* dencies. ' ASET looks outward te the -
author user and -couches its terminology -~
in'terms of a language system familiar ’
to the classroom teacher. * )

'~ A alphabetical list of® commands
demonstrates both the simplicity of the
language and its basic English language
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choige,

CLEAR[: _
DELETE

! L
END SESSION
ERASE

END HELP « .
: . In the final analysis, éhe writing of .
‘ I‘ﬁe optionsfselected by an author sﬁow _ . an ASET lesson looks to the prospectiye . .
2 s:.milar c aracter., author .as* a task that is very similar to ’
' writing ajcopventional text book. Ina . »
COMMENT ON * SESSION TIME . faculty that contemplates exténding their
ANSWER ON ITEM ANALYSIS ‘* educational offerings to CAX or ehriching .
BACK ON . * PHONETIC ON - their existing curriculum with CAI, the .
RESPONSE TIME  FORMAT o likely candidates for authots-are those !
UPPER ON MICROFICHE who have already written textbooks or are ’
UTO NO ON , AUTHOR’ P likely to. . . : ey,
AUTQ YES ON ARRAYS . N
TRY ANTJCIPATED RESPONSEs ’ A paragraph of a conventional texte
: book looks very much like the initial
ameter’ strings asgsociated w.’pth . vext of as JASET lesson. The question a N
ands and, options, show a ¢ res- . textbook author would ledate at the end Yo .
atte_ption to sd.mﬁ.igity. Most of a chapter or in a section on -exercises s
arg limited to no more than:one para-, at the ‘end of ths textbook, is located :
The parameters consist of OFH immediately follow:.nq the presentation
2 ON, an 1ntegei- number, or.a simple LY of the’ congept or fact in the ASET .lesson.
. -A set OfWASET udits combine ,£6 form
il;-In-The-élanks Strueturg .* -an ASET lesson analogous to a chapter in
' a conventional textbook. A set of les- . °
Each Socra.tic dialog cfle in the sons go together to mhke an ASET course:
ASET system- -@dnsists of acirameuork of completing the analogy to the convention—
three elements. The t}}pee ‘elements i _al course textbook. . . \ .
appear explicity.on a line by R’t\emsel\\es o ) N
ineach lessom unit; ‘thus, set¥§ras '\ The fextbook author developsgthe ~ &~

prompts “to the authot. when the author . techniqué of identifyihg, and ‘communicat-~"

filled {n the three elementg,'all of | ing a, €}leGCt in his or her atea of spec
required elements of concept!gesen~ | ializafion in terms Gf readin expliin-"
tation, follow-up questiop, response s 3, . able discrete steps. ‘This s3me skill
evaluation, reinforcement, &nd fuidance . . readily transferable td .segmentation f .
to’the next logical step needed.for ong *  the authoys .subjéct into the basic N
&:o:npleted Maiduwic' .cxel e «fe.present. - units.of an ABET lesgon,.a-cyCle '
e Majeutic.dialog. 'Thé ‘Gombination_ of !
The three elements are:. “-.v, . severall units fits naturally into %oih -
* L T - an author'?s feel for the flow of h
In‘j.tial text . “i.‘ » ' subject and the flow of the computer's
COMMANDS » *Y e execution of an ASET lesson. . e T
,«\m{xg‘ (reinforCement message) é Development of Lessons Throgh C(:nveru .
i sational Dialoq - R

The'InitiaL te;:t may be.from 1 to.12
1{nes in freg fqtm of the author's

The COMMANDS element gonsists:
strings of commands the aut¥or sel- |
list of available commands
sson flow, to handle stu-}
+ @e tlrespons s, to delete portions of

tgifrom t
ntrol

. . . <, ) '
-f 3
> . " L ’ ) . s i . .
] & ro . - . . } ‘

. A"' > * ‘- . . + / . . = . B 1 -

HELP - ) : The fill-in-the“blanks chazacter of ‘'

PROJECT ! . the sic lesson unit structure, besides . ,
. RESPONSE TIME " + . hawvi the virtue of “as8isting beginning »

RETRY ‘quthors, also ensures that experienced

RETURN. ' - . authors consjstently td3ke advantade jof s

SET o . : the potentials of sound CAI princip],es T e

SKIP * ! »of instruction. %

TAB . - S "

UPPER o .o~  Analogies 'td Writing Textbooks S S
RANDOM ! . __J‘_ﬁ—

The per%ticality of” t‘ne '
Socratic metho 6 effect of alert- e
g those who work with it of the fre- ‘
ent. opportunities to use it in,contexts
thar ¢han the conventional teacher-
tudent dialo%‘., Such an opportunity

io

student kesponse, to manipulate,, > cafte very o us early in the ASET - ’
iables, tp, give or withhold studept . roject effort. The idea was to .use the ;
ircise of bptional activity, to re- » | . |pethod to assist new authors in the use . .
to selact amounts of records-to £ ASRI' The result was a conveysational !
kept, and{to evaluate responses by de ‘that an euthor could use toicreate ,
student.| The WEXT slement contaids ° n AS lesson.
of the re¢inforcing replies the ' - .
hor antici pates, both negative and ' ' 'I‘he "Conversational M‘ e proceeds by . Lo
itive, »| .« -, . . displaying-a series of quegstiofs jon the LY
. . . o0l . "&nthor's terminal. The aythor types in , .
“~ % N o, . tw angwer.‘s; to the questicns on the I
F- e ° . 8 ‘, . . . s \ .
4 LI g N s 4y A .
O : . ] 449 : e Sy s
A\ . . ' - 1 -
v . ‘ y ¢ A ¥ . N Ny i . 1
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’ itional Mode prompts.

4

g . '
.terminal. keyboard :deﬁgeﬂeyatem does the
rest. The qtestions’ simple and brief ,
so that,they can also serve as prompts
for further lessons after the author's

first, '
a prospective autho
the Conversational de has the agvan-’
tage of methodically ensuring t S.the
potentials of the GAI approach to 1earn-,
ing are built into the® author's leseon.

Besides the feature of teaching
ithe use of ASET, ¥

" To illuetnate the simplicity and
brevit as a constructive adjunct to sys-
tem debign, the following are the Conver-
They also give

a.larger sense the author's progressive
development of an_ ASE{ lesson.

LESSON OPTIONS? , "
# RETRIES ALLOWED: /
RESPONSE TIME (SEC)
SESSION TIME (MIN)
ALLOW CALC? !
* ALLOW COMMENT?

**UNIT LABEL: '
UNIT OPTIONS?2
# RETRIES ALLOWED:
- RESPONSE TIME (ssc)
©  TEXT: . -
QUESTION:
. ITEM ANALYSIS?
ANTICIPATED RESPONSE:
ANALYSIS TYPE: 7 | ) )
' TOLERANCE ALLOWED:
REPLY:
BRANCH:
REPLY TO UNEXPECTED Ansyaa- .
BRANCH: . .
- EDITING? .
‘ DISPLAY SYNTAX? )
~  OK? '

. BUILD UNIT?
ASSEMBLE
LISTING?
SAME FILE,
FILE, E

LEMENT NAMES?
T NAME:

0 Readers may see that the iollowing
prompts from the above set represent one .
cycle "'of a,Socratic dialog:

TEXT:
QUESTION: -
- ANTICIPATED RESPONSE.
. ANALYSIS® TYPE: .
TOLERANCE ALLOQED : .y
S RE@LY~- e,
. *BRANCH: ,
' REPLY TO Expacrsn ANSWERs

"% BRAYCH: ' 3 )
o

The prompts ralated to a 1e te-
y%:htil;the aukhor con-

-«
[l

peat, reiterativel

cluydes a.lesson. e last eighli prompts
allow ﬁhe author to review the Xesson,

_ make.dny changes desired, and tY specify .

the’ documentation for th ‘authof{'s record.
?inally, the systemn automatically supplies
all the commdhda t thd autharl's answers
to the prompts “havé implied. Ai%can be

!

! .
[

}
it
i

|

'
.

A
»

!

- ALLOW ANSWERZ?  ° T s

SON? & .

seen, to develop a ““Yasson using the Con-
. versatjonal Mode* requi 8 no epecial{zed
" computer knowledge at 11, rot even the
.+ three basic ASET commands noted earlier
‘ag the minimum needed. The author only-
need; e usual skills of written commun-,
ication and the knowlédge of the author's
area of epecialization. .

»

-

. k ’r
Automated Functione with Author OGérrides

a deliberate objective of design,
policy, tHe ASET System minimizes the ',
, humber of explicit signals required from
the user to implement the functions the
user wants. To.give this amount of
* automation t& the author and still give,
the author control, the automatic func-
ions are generally accompanied by an
override for the exceptional éase. .The
high frequency options execute auatomati-
cally; the less frequent option requires
the explicit commahg, directive, or. -
parameter.i This approach assists the
. begirner author particularly. As the
* author gain® experience’ with the eyetem,
;he or she may call-on more and more of
the customizing power of -delecting
optidns that meet the specialized needs
of the authgr's own concept. .

. A few'examplas give t¥s thrust of
how this, design®goal effected the ease | -
of use of -the\ ASET Syete@

1) Initial text\and authdr's foilow%
up question do rot require commands-
for thdir dieplay to the ‘stldent.

- 2) The recepbion of the student's, .
. answer, its processing, and the con-
R trol of the frame advance are all
’ performed automatically withqut ’
specification by the authors, All
Ypmputer buffers, memory allocation;
menory addressing, register setting,
word sizes, etc., are all trans-
patent to thé user in.the imput-
output required, by the 3equen¢q of
'+ computer events.

4
*

3) The system automatically initiat;\\

the next lesson unit in the lesson

sequence unless tha. aﬂthor Specifiee

otherwise,

. v * -,

. A 4) £ the author doe noy specify a

‘ parameter, the system segs anvaver-
age value in default. Fqr example,
the system gets the 1imi§ for a
student to respond to a duestion. acf‘
90 seconds, an average vilue, *If |

) is not satisfactoryfto the -
au or, he or she may s cify.any .
val¥s from io eecoqu to {999 @econqs.f

The system utomatically sénds a t

‘massage.to the student whed the ti

limit expires. f

.
»

LI

v -
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. most student key-ins o

5) The author may specify functions
for the lesson as a wiole, rather
than reiterate them £pr each unit.

- For-exceptions the author may specify
an override command dn a unit-by-unit
basis.

. specify the number of allowable retry
attempts to answer a question. The
author specifies‘this once in a-.
Header Directive rather than as many.
as 512 times if this is the number

of units in the lesson: .,

6) An author may initiate a full

record keeping and report generation
system with only two steps: selecting

the type and amounts of records to be

kept on-line while the student takes

the lesson and the cohtent and extent

of analyzation of thé data from -these
records for the final report. ) .

7) ' The system automatically erases
the information left over from the
previous less unit before disiay\
ing the ‘initial text for a new Jesson
unit. The author may override this
feature if the circumstances require
itd

The system automatically processes
the terminal
keyboard of an administrdtive nature.
The author is rglieved providing
allowance for this type vf eventual-
ity. v{

8)

9) Some services that a computer can
uniquely provide are available that
would take'.a great deal of "ingenuity
-" on the author's part and hours of
time. . An éxample is a random number
generatoYr. -Another example is a
s~ phonetic match generator.

Trangpafency of Computer Imposed
Restraints . . v
. "'- N L ., <
“The ASET author 8 language is con- .
. gruept, not with computer science lang:
uage systems, but with.an Engltsh based
lgnguage sysiem. A good exampie of °
this orientation is the abserice of any
computer imposed limitations “in the
_e¥pressions that the author uses. The
ifinex wockinga of ths bystém apdomodate
all of these restrictions such that the
althor i dompletely unaware of them;
g other;|words they ,are transpardnt to
¢tHe authérs .° . \ 70-

b T Y

-
Exathples inglude: *

YRy

oy . 1 .

'f ' 1) Word size ’ //

. 2) Byte size .

y 3] Input-output buffers .
1 4) Memory allocation

A <3 5) Memory addresping .

© % 6) Memory medium s E;
-7 (core,-diak, tape)

L TE o 85.
Tty <. B TTY
- . '_ .O\‘ -

s - ’ PN M ’

For example, the author may . . .

7) Redgister assignnent
8) Registar saves

9) Character mappip . . /

All of the above are set or manipu-
lated on a common sense basis of ex-
pected average values, adjusted by
operating experience, hwith prov ion
for overflow when needed.

User Oriented Documehtation

Much software dotumentation is
written from the viewpoint located at
the center of the system lpoking.out-
ward. For example, the priticiple sub-

. divisions of the software system become .

the principle subsections of the user'’s
guide. The ASET user's documentatiorn
is written from the viewpoint of the
user looking in from the outside of the
system. For exanple, the principle sub-
sections of user;s guide are the
questions in the usen's mind as they
occur to the user in a logical order

to accomplish the CAI function. The
subsections become a step-by-step
guide for writing a lessoh.

' Another example of user orientation
of the documentation is the continual
visual correlation maintained between
what the author writes in the £ill-in-
the-blanks development of the lesson
-and what the student sees as a rasult.’
Complete examples exist with graphics
that in a sequence of frames show a
complete lesson in a cinematic style.

~

The ASET documentation gives fe-
‘ pgated overviews ‘or s ies of the
author language. In efzect,_en author
~cdn take short' courses’or réview the
language»in two or ee pages. Fre-
quent’ tables orga@i e the rélevants ) .-
information in‘syc¢h & way that an author
may detach them/from the parent document
and keep themffor handy beference. . .
A pocket de, of shirt or vest pocket
mension§, sérves as a reminder-’ Qf
the-details of the system for the'
ienced aythor that he or she can
to"the computer console or terminal
ick look-ups when ~°

H
The simplicity of the ASET Author
Lahguage.is deceptive. Behind a simple-
tq use, classroom-orientea; aexternal

into the science of the procesb of :
learning. fThe 20th Century witnessed ,

a rigorous application of the search- ‘
1light of the experimental method to
léarning theory. Built into the *ASET {.
systen called into play by this terse,
direct language, “lies .many of the fruits

of this innovative researcﬁ: Examples are:
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1) ASET automates the positive reirn-
forcement requirement postulated by
B. F. skinn r as a key ingredient in foy:
learning. einforcement is indivi-
dualized immedidtely and order syn- ,
chronized with each student's attempt
to learn.

2) ASET realizes, in practice, the
time constraints for association .
through the gimultaneity of stim—
ulus and response as measured

Pavloy and Galton. The quicke¥ the
reply, the stronger the association.

~—

3) ASET established rewards that are
contingent on the behavior desired -~
as proposed by Bloom.

4) ASET improves learhing rates by
incorporating active student parti-'
cipation as correlated by Witasek

ané Gates. - .

5) . ASET gives an author the oppor-
tunity to repeat student practice
based on correct’ responses rather,
than incorrect oneE, a strategy °
suggested by Ebbinghouse. . .
6) ASET ensures a pre-planned, &
uninterrupted implementation of
Bloom's, Krathwohl's, Simpson's,
and/or Gagne's taxonomic behavioral
objectives at each’step in the
instruction.

7) ASET includes a large proportion
of psychomotor taxonomies as sug-
gested by Simpson by the student
muscular responses required to
operate the terminal keyboard.

8) ASET multiplies the number of
different tndividual skills, apti~
' tudes, and experience of students
that can be anticipated with a
separate response to each. ASET
accomodates all oh -an, 6 individual
basis even though anyjone stu-
dent takes only one 'branch.

9) ASET's flexibility provides newl
opportunities to contiguously pre-
sent, a concept, all operant, rules
ahput that concept, concrete |
examples, and .examination as a
strategy to enhance learning K1
through diséovery téchniques as
prOposed by -Gagne, 0

*

Q

55

10) "ASET lessons incorporate both’

the linear program method of .Skinner ¢'
and the variable program of Crowder%
The author is free to select one

or both for the learning method
appropriate to the learning objéc-
tive. ’

- . Lod

11) ASET increases utudent motiva-

tion through the deliberate Lo

L] ] N
L4 - . r

'

*

3

] ~ .
arrangement of learning materials °
such that tHe frequencies of posi- /

tive reinforcement aré maximized
' and the frequencies of negatiye
reinforcement: are minimized., . =

12) ASET avoids éhe'inefficienc1es
. of overlearning and minimizes for-
getting stimuli as defined by
«. Ebbifghouse.

13) In ASET, learning progresses by
developing the performance skill of
overlappifig operations ,in increasing
- order of complexity so that the
° total requires less time as suggested
/ by Cattell. B .
14) ASET emphasizes -the internali-
Zation of inner growth as the
ultimate objective 6f education,
the operant 1earning s, Skinnen
theorized. . A .
The educational innovations made by
ASET, and the skill of the author,~com—
bine to provide the potential for st~
. dents to learnh fas¥er and achieve higher
> test scores than they might ‘achieve by
conventivonal instruction.’ ASET offers

* new thresholds for building quality into

educational progsgms, quality in terms
of the enhanced skills of the students
trained. .
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D1SCOYRSE ANA!YSIS FOR CAL

~ "\ ,

Sally Yeates Sedelow
. National Science Foundation
' and
University of Kansas (on leave)

/ ‘ .

-

) , ,

ABSTRACT: ) '«)
What is Diseourséﬁﬁnalysis? LA
Who does it?
How is it done? .

What will Discourse Analysis do for CAIL?

In answering the above questions, this presentation,wik] provide
an introduction to discourse analytic techniques for'ﬁatural language.
ComputeY scientists, linguists, and literary scholars are. all very
much involved in research which has both short-term and long-term
implications for the teaching of English and other natural languages
through computer—aided instruction in educational instruction.

%gw Highlights of current research and its relevance for CAL will be

stressed. . B
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. } s THE TYRANNY OF THE TERMINAL . LA R
B !
. * ' by . T
- . E.0.G. Davies ._ . ) R
. Algonquin Collége, Ottawa, Canada

-

& e / e, -\ :
ABSTRACT: The time has came when the qualigy of coursewa
thought. Hardwaye experts lead the thinking, and teachers
ware that exists|rather than for the best educatiohal meth
made for more coptrol on quality, and a few possibilities
demonstrated. ‘. ’

', -

must be given serious

end to write for the hard-
olofy. Some” proposals are

f first-language training are

It.has become apparent to me, over the years, that cpmputeriz education has be-
ocome. unintentionally perhaps,-a by-product of the compu rization of education.

Computers were used for educational administrative purposes before the possibility
of their being applied to educntional processes was realised. The hardware, then,
pxisted, and the demand that cafie to be heard was "Where's the courseware?" Teacherr
tegan to comply. . .- i

But many teachers found they werc in opposition to, rather than in co-operation
with, the hardware experts. 1 was challenged: "What I want to know is, what can your
Proframs do for my coqputersg" : : , .

She enormity of such illogicality—from intelligent people is so mind-boggling that
am alraid 'that on that occasion 1 lost the opportunity to make a suitable riposte.

. An insﬁitution "for studies in education" is on record as saying that it discour-
afed the planning of software that could not be used on existing hardware. It is not

di1fficult_to see the problems of an infapt many regurded (and still do regard) as 4
bastard., if it could not show that it had a right to exifstence. But'one can see also ’
N the long-tetm implications, for educational softwaré. | : .

A leader in researgh into %he educational computer field told me:that he had no
pr.ilosophicalsconcernr for edugation: that was u to the academics. -liis particular
approach to learning was so far ahead of ‘much,academic thinking that one can o6nly shed
a téar for the loss to education. - e T, IR .

. Further, he held so un%werviﬁg]y to his tenets that‘hupdreds of teachers'weré riven
the opportunity to computerize bad teaching. One recognises that-such an approach *
avoids the cch rontations.thaF would be so tiresome and so dangerous. ;

. But surely the time has come to challenge what is being allowed on to the compuﬁer.
se-are tired of seeing the same brilliant Rrograms by the same brilliant teachers. , 1t
.is time tb look: at all the otHers, and to recognise that there has to be some kind of
control over the quality of programs, to acknowledge, despite all the theories, that
some meth%&é* some approaghes, work better than others, and that quige simply, some do
not work. omputerized education has grown up but ha% not yet matured. It is time, in
the iqﬁeﬁ%sts of our students - all students - to ckallenge, to confront. It is time
to challenge the teachers - to challenge them to use the compuber as the best of all
N learning tools, and not.as just another visual aid - and it is time to. challenge the
hardware experts to produge hagdware that+will enablé the student to learn in an en-
vironment that he cannot obtain in any other way; the terminal &hould, create the educa-
tional environment. It should no longer be acceptable that software succumb to existing .
hardware, resulting so often in blinkQE?d,thinking, and eventually in another d?adening
. process for the learner. ) . : B

-
-

. Lo - W ) Lo I
. - The neéd is for courseware that teaches as no teacker can, and for hardware.that
« can enable. courgeware to teach as no teacher can. . )
S There have been, I suggest, too hany unwanted births, and there may have beexn too
-+ » many abortions.® * ; N .
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if the possibilities are greater than ahy teacher, .however brilliant, the dangers
are also greater tham the danger posed by any teacher, however dangerous. One of the
most dangerous of teachers, if not necessarily the most dangerous, is the one who,®
wittingly or unwittingly, attempts to produce t ing|and acting copies of himself.

. Am 1 prbposing the settingaup of |[some educgtionalfdictator? Resoundingly no; not b

even if it were to be myself. - lerhap§ especially if it were.to be myself. Educati ﬁ?‘\\\\\\\

it seems to me, has an opportunity to,;become the servant of the learner in a way that,

to the best of my knowledge, it never has been. The master has, in more senses thgn . “4\\\;\
. one, been the schoolmaster. But I am not railing at the grossly overworked and usyally ;
grdssly underpaid teacher (overworked and underpaid if he attempts to handle his jqb .
witn any seriousness and professionalism). He has been attempting to do an impossible
task. For,the first time - and here }s the answer to that glib line "There is nothing
new in education" - it is possible tof help every individual student; it is possible not
only to tend his needs, but to help Him overcome his problems. We can be free at last
of that psychological trap - "the class". -

v But how are we to respond? . -

.

une of the most exciting educational experiments I have taken part in was team
teaching. Team teaching has everything - almost. : It can cross the boundaries of *
acallenic subjects, and show how related many disciplines are (surely a process long
overdue,; it makes use of a variefy of minds and expertise, and not necessarily of one

. person per discipline (unless you organise it that way); it can and should use & multi-
media approach: and with Several people combining in a team, it has the chance of some
.professional critical input, which thej teacher in the classroom rarely has an opvortu-
nity of receiving, even if he wants it. We can have all that, and tHe individual stu-
dent catered forn. ‘ . o

It is a team approach that should enable us to become aware of our own problems as
teachers. to alert us perhaps to a better. approach, to question our occasional intel-
lectual flabbiness, even at times to question our grasp of our own‘gaterial or even *
subject. Abowe all, it enables us as teachers té continue to learfl. ~ . -

, . But such t’pmﬁteaching involves enormous effort and vast amounts- of preparation

time. Television has made even out of the youngeést pupils verg sdphisticated critics * *
(at least to the point of expecting the slickness of a good production).. It involves.
also the timetabling necessary to prepare as a team and to teach as a team, As a

result, after one such experiment it ténds to remain an experiment - however successful

it was. < ) ’

I am convinced that the cross-discipline team approach is just round the corner for
computerized education. Once the work is done it is done, and it is always available .
(which is not to say it can't be updated). But such an aporoach will make great demands
on hardware. ‘ ’

Meanwhile, I am working with & team that is not multidisciplinary, but is attempt-
. ing to cope with learning in that most important of disciplines - communications. A
student's succese in all his studies depends on the development of his communications
skills; as does his own personal development. , ' .

s The demands .being made on péopie are showing up their "weakness&s" in communica-
tions skills that were not apparent before because théy were not needed. What was
functional literacy and oracy is no longer ’so. \ ‘

€ , . + f ’ .
As teathers, .we know that our aim must be to place the student in a position where t
. he is less and less reliant on us, and more and‘more reliant on his own ability. But ’
! the methods used to achieve functional oracy and literacy, at any level, are important.

B Methodology has, in Some quarters, become a.dirty word; but it is vital that we use re- |
search findingg ang our experience in learning/teaching to produce courseware that does’ /

what we claim we are trying to do. . . - .

Research indicates that.most adults .assume that they are ablé to read, but in fact
they faid to understand what the author is saying to them: their own opinions con-
stadtly get in the way; and the author is credited with views for which there is no .
suppogting ev}denqi. Somewhat surprisingly, this applies also to| well-educated adults.

We are buildidg a course of compu erized Englilsh langunge training that includes .
all the skillk of communication - listdning, speakihg, reading, writing, and thinking. AN

We see them as interdependent skills, and the studeﬁt is helped to understand aéd '
to perform. , He learns thro the process how topledrni’and I gtress that it is a
~process that he is undergoing - - - .

We believe that a studen %é growth must be rooted in his”ekperience, and we attempt ¢
to involve the student both iftellectually'‘and emotionally, and to move him to intui-
tions and conceptualising, }0 meke imaginative projections, to read not only betweeh the

. . ' * '
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One of the post important principles of teaching, and the least possiblé under nor-
mal classroom conditions, immediate feedback, is giyen in such a way that thz student

J is not only made fully aware of what he says but is/helped toe arrive at an & ceptable .
answii. -'Right" answers, incidenfally, are not what is post important. What is most .

, ) / < -
EA c “lines but beyohq.thé lines. “ S\ '

- imporfant is the process the studpnt is engaged in .

he task of building progr of this kind forces us continually to define and
edefine what good teaching is, d what the aims of edpcation should bve. Obviously,
'e.are led to question our own teaching - a painful Rutinecessary process.

' 1 would like to discuss bridfly the approach. We see language tvaining as being
not a handling of problems of remedial work, but essentially as developmental. We
isolate an area in this process,land discuss how it is best handled i.e., how it can be
best taught - how is it best learnt. If it is decided to use written material we search
< for som?thing suitable. . . . ¢
\ .

The questions we pose on the materig};(incidéntally, as will bve seen, questioning
on the material is only a part of the process’) are validated by & class at the level for
which the material is chosen. Two or three students are taken out of the class and they
answer, indjvidually, the questions orally - a diglogue engies between them.and the
teacher, which is tape-recorded, The class as a whole meets' the team and discusses the

passage, the questidns and the answers, and that also is tape-recorded.
\

B With this experience, the, team decides ta drop some questions, introduce others,
. and a%;%§‘the wording in some (Mﬁere it can be seen the wording - not the cancept - is
N at faultd.. ! \ . .

- I ' . .

The validation process is gané through again with a different class at the sane
level. And so on until-we are sure the material is doing the job we want it t¢, ard our
quéstions are handling the aspects of Tommurication we want them to, and are “also han-

-’dling the problems the students h@ye revealed.

The‘written answers are carefl 1ly sifted into Acceptable Answers, Partially chcp—

A table Answers, and Not Acceptable anwers. The answers in the last two categories 1re
then examined for patterns. | . .

We 'are ready,to. start writing pur-algorithms for the computer. The patterns of
answers do, of course', give us our branching (we add extras to cover logical possibili-
ties and to cover any other not-acceptable answer), and the tape-recorded sessions are

& 1 considerable help here, especially, the one-to-one teabh%ng which gives s the neces-

saxy break-down for ingividual teaching.

Some of the students' problems surprised us - as, for instance, when we dis-'
covered that they did not understand {'yet" to be a qualification of a previous state-

~ ment rather than a continuation. Wheh we followed this up we were told by high school
teachers that a majority had real dif iculty in_ differentiating bdtween "and” and "but".
\\? ’ One process at the terminal is as| follows: the student is given the passage and

is asked to read it out lpud on tape a$ often as he likes, until e is satisfied that -
that is ;the best he can db. He can,. 0f courge, listen to his own|recording(s). 1ln our.
. experience, students 'work very hard at this., When he is ready to proceed, he so indi-
cates and we play him a recording made %y ou;selves. We stress that .this is a reading,
not the reading. He listens to our recbp§ing, and then re-listens to|his own final
_..kaping. He can re-record and listen to any;part of the whole as he w{shes.
4 . The questions are put to him when he i5 ready, and he engages in a dialogue‘o
- questions and answers. He is not only e*pgcted to have a response, but to articulate it
. f tinally he takes:part in a seminar. . 1t is unusual for someone not.to say something
%;»,like_"The master tape|read such-and-such ajpart like this .¥; I still think it should

be read like this ...| At once one is int¢$ the whole procesS~of meaning - context,
. vocabulary, stréss, e hmic patterns, gremmaf, syntax, punctuations:

| 7
\\\\<¥We find a studed¥ with » mind's ear, as opposed to a mind's eye, a rarity. Aqk T .
thé Jear is a vital p of language training. .- . o Do N
. We are engaged iji research to use, along-hith a CRT or teletype, g/ random-access )

-gudio disc, a cassette tapejecorder, a voice-intonation ppint—out, a touch panel, |
Super-8 movie film, 35 mm. s ides, and ap inﬁpractive 5rapp1c terminal (3-D capabiilty).

| But at all times our con&ern is‘wi%h what is the best possible way of teaching that
. |paftibular stage; ndthing is used bécause it is there. And if it isn't there and we
’ think we need it, we-take steps to’probe thegpossibilities.. - '___ .-

We fiﬁq‘that students are motivate ‘to learn through interest.  If he finds his
erstanding-is blocked by a problem, ‘is R;eparéﬁ to-tagkle his\:roblem, even if it

“ g N
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.. is onme of grammar. It-is, of course, only when we fail to understand that we need Yo
. e examine the symbols and the structures. /

Ferhaps 1 cap illustrate parts of the process with a passage from "Or I'll Dreg

You.in Mourning",* a biography of El Cordobes, the Spanish torero. The passage 15 a

. exergise in implication. Apart from the factual information given, the reader is co

°tantly being ,asked to anticipate - something an alert reader, and any listener, doe

by habit. It “is, of cdurse, good habits that we should be trying to help the gtude?
acquire.

Las Ventas, as it had been for homents, was a roaring cavern
! of noise. Yet. in that wildly howliﬁg mob, a sense of concern
] ‘began to rise in a few seasoned minds.

Trying to accomplish the impossible feat ¢f licking the paper
of one of his han 1lled 01garettes without taklpg his eyes from
the man in the cen of the ring, Don Juan Espfnosa {Carmona, the
chaplain of the bulltring, had the same thought. For several mo-
ments his anxious mind ‘had turned over a nonstop invocation to the

< -« Virgin for the 1mpetuou§ youth who ‘had this afternoon stirred his
’ feelings as-no matador had done for two decades.
= Thirty ranks below him, unnoticed in the yelling crowd. a man
. slippad from a stool get alongside the rim of the’'caliejor. While P
the crowd weng ¢razy, Dr. Maximo de la Torre hobbled anxiously to-
ward his infirmary. ,

Theirs, however, were only a few warning voices in a sea o‘ .
exultation. All Las Ventas, it seemed, was on its feet ye]llng. '
- shouting. So was half of Spain, pulled into the bullring by a

) television. cable.” Cafés, bars and restaurants all over the
country were in a pandemonium. Everywhere - in clubs, schools,
L2 i’ stores, homes - people pushed.and shoved, fighting for a glimpse
of the screen, demanding, "What's he d01ng° What's he doinm?" .
SR 2N Those instants were the fulfilTment of everything El Cordobes ¢ -
R had ever wanted, the solace for every beating he had ever taken,,
: the balm for every hunger pain he had ever known. He was, in the
. . center of that bullring, the very quintessence of a "somebody."
Twenty m11110n pedple were calling his name, and’ yet he - he -
was alone in a world of his own with a bull spinning aroukd him.

@Iter passage had been read, tape-recording playaﬂ : 5

The first question we ask,is "What is Las Ventas?" and the second is "now do you
know’" This is part of a dlalogue that ensued between the computer and a student.

Conputer:,What*is Las Ventas? -
. -

Student: ILas Ventas is the ballring or arena - . i
Computer: Txat's rigav, Wayne. l
. How do you ¥meu’ Quotc the first piece of cvidence that Léﬁs»
you without doutt vhat Les Ventas 15. and then say what -
paragraph it appears ine
The order is izportant and both parts must be in the answer. . R

Student: A raarmg c&Vﬂm of noise paragraph one
Computer: Once you hnve reed the passage you, know what the "roaring

civern” is. Buv at this point in your reading you do not
know, althounsh ‘ou may sufpect. fhis is part of the art of ,

RS ’ rcading. You pick ug clue.. and hold thet in your mind until . e

you are certain.
. |¥rat molics you certain lmd in Hhﬂu pamgraphus it? -

-

Student: The centre of the ring, pnrar,rcph 2 i .

' Computer: "Rmr" is not definite enough - 1t could lzp any kind of rins.
Try ngein. *

' - Studont:. THe chaplain of the bulirins, pamgmph 2 , N

’ 4

. 4 . - I - -

. IBy Larry Collins and Donim.que Laplgre, - 7 .
Simon nnd Schuster. New Iork. 3. . : C
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. g Conpnter: O.K., that's fine, ! r . .
" & ' . 2
;' - In Funk & Wagnall's 'Standard College Dictionary' the wofd : -
!‘ . . "cavern" isgiven as: q ’ R
’ ¢ >
! . Cav.grn (kav'grn) n, A cave, especislly one that ‘ .
is Qdarge or extensive. -v,t. 1, To shut ir or as - : -1 .
. ;m a cavern, 2. To hollow out. .(HF caverne, . e
G "L caeverna, cavus - hollow) | . i e - *
. ¢ If you do not understand “the feaning of n., v.t,, MF, of L ) . ‘
. press the "H" kej for helps Otherwise press the "Return" keyss °
. . » , v . he s
Stugent: [Return pressed]- : .
N PRy .
. Computer: Uny do the authors describe Las Ventas as a "roaring cavern ¢
: of . noise"? g~ . . .t . '
- ls it vecailk: .
s - A) They want you to see Las Ventas.in your mind's eyé?
- . °* B) Phey want you to {war the sound in your pind's ear? Y 0'
. i Type in either the letter A or B.
Y : Student: B ; o . \E . ¥ ’ .
. . Corputer: Ycs, good, R - : ‘ ' ; '
They,are attempting to create the inpression of noise. "Noise" .
, ¢ . - is &_key word, reinforced by "roaring". "Cavern" ddes, of ¢
. . course, give ug the same visual sense but in agreeing ::hut toc
. . image is esscntially.auditoryq can you tell me how thé word. - .
“cavern" can help us to understand better the 'noise' thab was - b
. produced? . ° ) . ' * ?

Studgnt:( Noises pade in a cavern will echo and rebound off the walls
' w», ¢ * A
Qoznbuter: Very good. 't ‘ ’ . .
. The sound would be increared by its reverberation, as the. ‘
. authors are saying is happening in the bullring. .
. . 0.K. low.tel? me what "v.t." (in the dictionary definition)
gtunds, for, ’ D -

- <

, Student: I don't knoy - » -
0 M - . - . N > -
e Computer: Oh! X thought Jou knew! . )

Vo ‘ - - T
K . . P
. v . S ' . '

-, ' -»
igure I is one of -two algorithms that emabled the dialogye to take place.

A student's problem - even if it 'is that of guessing rather than wérking from
understanding, as he should be doing - is handled. He is able to apply imhediately
what he has l€arned, and he i8 helped to.become aware of theé rebiding process. If he . . o
has no problems he is.not held up. . e ’ ' g )

. . . . LR v S
The next question is concerned that the studeft is‘mwdre.of the importafice’of .«
sound, of his _.ear in reading, the auditory imagination. The question is de iberately «
drawing attention to the dictionary définition, to familiarize students with fhe way -« -~
dictionaries present definitions, towe ‘c.b\;;aé‘ge}the use 6f dictioparies,iand ‘to show
~ « that one.still has to-.uge intelligen}ly the meaning.of the word’ the cbatext. 2
> (Figure ID). ° -°7 T LA e X - C o H
. We ask why the usé of "mob" rather than Ygrowd, what "geasoped" méans, why' |,
) Carmgna-attelpts an impossible feat, the wofdg* that indicate excitement, and a phrase .
U that suggests. something different; and all the questions lead eventually to "Irom your:
*  § . understanding of the passgge, do you think El Cordobes will Kill the bull), or do you
Lo think he will be gored by.the .bull?"* The answer is not just.guessworky -all the clyes
SR ..~ are there, and the student has been made aware of them. n-r . . o s

- . . . - R .

. . The,abge;ﬁ:ion is.focused on importance of sound in understanding by such passages

.+ . as the one wé, take frop “A Christmag Caral.". If is not just a matter of thesifeanings .
- +» of words: . . e N S N . s -
© e <, *]'_"i‘h_e tape-recording -is’ played first; then the paasage is givend ... - /
L T Ok! But he was ¥ tight-fisted hand at the.grindstone. -Serodogel. ° - .

\ - a squegzing, wrenéhing, grasping, .scraping, clutching, covetouts, old @ " . . .

g : - sinner! ,Hard -and sharp as'a flint, from Which.no-steel had evers.struck ! I
e . », ' out generous fire; secret, and self-contained and soli‘t;arznas an oyster. -

.

' The cold wiphin him frozk hig'old features, nipped his pointeéd node, - ¢ T R
o shrivelled his cheek, .stiffened his gait; made his eyes red, his-thin N
.+ .. lips blue; and spokgq out shrewdly in hig grating Vvoice. A frosty ° <,

,
¥ - -
N "
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. rime was on his wiry ¢hin. He carried h]s own Yow| temperature always %
vy ‘ about with him; he iced his office ih,-thg dogdays; and didn't <thaw it
one degree at Christmas. '

o" | .

o1 e ) E%e tape-geEording is played again. affer readilga‘ N A et
. , ' . ‘.

. Je reverse oldr earlier procedure not, just to make a change: quite simply, we have
tound that that is the best” approach here, and it is vital not to fall.into patterns o
and stereotypes. We are concerned with rhythms of the written word: students éxpect v
rhvthms in poetry but seem not to expect them, and certainly fail to respond to them, .
in prose. . . J o

’ . ;
- salling and rising rhythms are reasonably pbasic; but we meet the inevitable prob-
lems by using music. A spin-off here is that some students, who have never listened to
3 anythine other than "roek", find that there do exist other kinds. O yes, we'll use
rock as well. All edutation is manipulation - but we are aware of some of the dangers,
, as I have pointed out. We found that after the passage on L1 Cordobes, many students
L wunnped to know more about bullfighting - not unnatural@y - but they were also asking
questions on Spain, its people, its music, its architecture. We used discs, tapes.,
s.ides, to satisfy their curiosity (and to further stimulate, of cdurse). Lt sugpgests
exciting possibilities for the team approach to computer education: ull should be there,’
s tt.e hurdware should be able to handle it, and the student should be able to pursue- an
+  iaterest by pushing a°button. Many people have had life-long interests triggered by
. similar accidents, and have had opportunities for following them up. liéw many have had ~
an interest stimulated and no opportunity to pursue it? Ilow meny more nave failed to

..

be stimulated” (Figure: III) . ‘
Tigure IV shows an algori;ﬁm that handles sound somewhat Hiffercnily. * ”
lere are a couple of othe pﬁSﬁ?&es@we use: ék.,‘ . o
(é) I pive a sideways glance at the nmirror, and see a puffed face purpled
v . with veins as though Somedne nad scribbled over the skin with ah indelible
pencil. The skin itself is the silverish white of the creatures one .o
fancies must live uneter the dea where the sun never reaches. Below the S
eyes the shadows bldom as though two soft black petals had been Htuck
— theres The hair which should by rights be black is yellowed white, like ,

~ danask stored too long in a damp basement. . “
. . - Well, liagar Shiple¥y, you are a sight for sore eyés, all right.”

a
.

(b) Upon thefébéﬁatic diving board the diver;

‘ poised for parabolas, lets go . . -
e - ~ lets go his manshape to become a bird, .
~ Is bird, and topsy-turvy ¢ - . ! -
the pool floats overhead, and the,white tiles. snow .. . ¢
T their crazy hexagons. Is dolphin. &hen * . ’ . : o
] is plant witlt lilies bursting from his heels. ; .- .
y 'Tne qudstions we ask on qpé fi}st are: LA 2t e *

(1) Quoté-any pne-sen%eﬁceAfrom:the'first-para raph and tell me what
you find good abdout it. (We accept any answef).

' (?) Wnat does one usually mdan when one seys that "something is a sight
for sore eyes"? | : < . ) o
Do you think that is.sflat is meant here? Answer ¥es:or No. e

;‘ ' , ,Give me a word thag is given to atatempnts“qf that Kind.

oY

. [
1, an not prépared to run these passages to. death. The student should Wegin to
undewstand that good reading is for enjoymeht, pot for asking questions about, by pesky.
_ 'schooltéachers or crudgy computers. . : v ' -7

L -
We offer a student who has enjoyed a piece of‘writing;tﬁe oprortunity,4¢ hear some .
- ., more. " We don't force it on himt And we give him just sogguch, 4n the hope that, if a .
. novel, he,will get the book and read it, or, if poetry, he' will look up some more poetry '
. by the same author, of even just read sOge poebry. T

: .. Remember also I~siresséd that we dongsidered all the communications Ekiilﬁ as inter-
. . dependent. We look forward to the student writing - it is surprising’ (although -I supposé€ -

’
LS - 3

s BT ) , '
- ) - . . , . N
»  “Phe, Stone Anpel by Maggaret Laurence; ° . o -, } .
L " 1cCTelland 8nd Stewart Limited, Torohtd; 1968. , ~ ) . 3 .
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it really should nat be) what they are capable of producing under the righé stimulus.

] We do, of cdourse, havd some idea of a framework for all this - narrative, descrip-
tive, and so to lexpositdry prose. A fair nunber'of students, using their textbooks,

fa1l to remember what the first part of the ntence said when they reach the last part.

Many, cannot link sentence fo sentence. By the\gime our students reach expository
writing, they have already had many of their problems handled = the story line being
, a valuable connectiny link. . .

c loriclly, it may scem sensible to start wibth the parts and. uild to the whole.
> But ir practicé the parts do not motiyate the student (only the teacher.knows tu¢ relu-
tionships), they tend to become exercises (and thereéfore "evercisy") and. bogwing down
on the mechanics. Students rarely reach the gaopdies. Our students work hard to under-.
. stand* tne -niceties 1nvolved in descriptive writing because of the gpareness created by
- descriptive touches in narrative. At this level of expository wri¥ing - the giving of
information - students have nothing but their Interest in the subjdct and their reading

ability to carry them along.

, . With tle passage belpw, ve do not ask the "student to-listen: if the training Mas
meant ahything he sgould e able to read and understqu. ' .

With narrative, the tNalning of . the ear td.caktch correct, phrasifiy, the modulation

. . the effect. what he said Lad oh the person he was speaking to, and so oa. The writer of
scientific prose does not use \this complex signalling ‘&pparatus; he reliés on an unam-
bifuous order of words, the mebring of which is Kept as simple as posajible, and punctu~
ation. But even here the reader almost always gains something in understanding if -he
reads 1t as if the author were saying something to him. It i not usually Jjust, a case

of qytinq data and of folloying loglc. g e
. . .In tte leg Yuere are two bones, the tibia and [fibula, The tibia or - ~
v snin-bonre ig lon$ and strong and bears the weignt of tne body. The \
Y fibula or splint/ bone is an equally long but much skenderer bone, and
- .is attacheg.to he tibia as # pin is to a brooch. At the top, the tibia,
% oresends a broad smooth sugface, which articulates with the lower.end-of
: ing a hingeNoint at the knee. In front of the kiet is a

small separaty¢ bone, the patella or knee-cap. Here, again, the bones e
: are fastened together by strong theck ligaments whicg limit movement and: -
P prevent displacement. Both the tibia and fibula expand below into,pro-
. minence’s of ‘bone which can be felt on either side of the ankle-joint.
Between -these there is an articulating surface into which the top of a
" foot-bone called the astragalus fits, thus forming the ankle-joint, A%

f . the femur, fo

' A displacement of the astragalus. The ankle-joipt is a hingexjoint, and
© is surrounded a secured by strong 1igaments.

. \ Space does not allow he to go'into this program in detail. But I. would like te .
“ point out that the student is made aware that the writing o
. art (involving considerable skill) and can be (by some "has
stands not only how it is done the way it is, but why. i

We do.ask qyestions on grammar; but they are questions|that lead to more important’

guestions. And if he has forgotten his grammar, or is not too ,urqﬁ ve braich him for*

revision (Figures V and VI). The dialogue here now is critical, This, it seems to me,

is the place for grammar. It is'not taught in a vacuum, with gll the alienation we are

. familiar with; researches have long agd shown that the study of grammar in isolation is
’ a waste of time. But_unfortunately too many teschers assume that ‘the, study of grammar

. 1s @ uaste of time: . r e ¢ T : ,

~

But if a literate public can®recpgnise ilkliteracy only as a problem of spelling, so be

it. We have built a complete influctive basic spelling program: and of course it is frue

.! that, whereas spelling is best lkarned as one is learning to-read, many students cad b
.- helped by a kquledgé of a few Yasic spelling.rules. R 4
. { «
X, One exsmple of our approach must suffice. We want|the student ¢o 'bécome aware that
St . wheye-the final syllable of a wprd is (a) stregsed, and{(%) has a single vowel heforefa
20 ©  sinf@lle consonant (e.g. bat, re retz, that consonant is floubled g:fore a suffix boeginning
. withea vowel e.g. -ed, -ing). We,'first révise vqwels,| and short and long vowel sounds.
< We then teach compound words, root|words, prefixes, su ixes, plurals, with branching
* i - . B . .
- 3 - , . 1 K » ' ' ’ . - '
ro ! “Manual of Hunan Physiology by, Leohard Hill; B
ward *‘Arnold, ndon, gland. . . .
. 3 * tom o Y - v 'I *
A N ., fgggi e, , ; i ,
- L . ' . -

of the author's words, are portant. The author helps the ‘reader by adding words that:
five the readér information \bout the way the character spoke, what the speakeér intended,

. the prominences are placed on either side of the Joint they prevent the .

good scigntific prose is an
‘to be") learned. He under-.
I'd

. 'Spellingz There are\Vastly ﬁo%e important; skills in communication than spelling. .-’

«
.
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*_  where necessary. The algorithm (Figure VII) shows what the student dges after this"pre-
liminary work. The exceptions are handled, and he is tested on his ability to apply
whit he has learned. . . . : . , ’
* I have tried to dllustrate some ways that we are using the computer to overcome

-" ¢lassroom learning problems. We haves in hand other programs that, with the co- .

. operation of the Hational Reseawch Council of'Canada, are pushing the hardware to pro-
vide the, as we see it, necessary learning environment. 5 ’ oL
I have not been suggesting that we have-all the answers, 1 have been posing some
of the pro¥lems, and some solutions that w¢ have found to worke. . . -
There has “to be a developmental structlre, but it must leave teachers free to use
. their initiative; to build their own programs, handling their students" problems. The -

. teacher's function is bound to changg, and the computer can release him to do things
that are necessary and that he can do better than the computer.. But it is to be hopgd
that he wilt accept the challenge not only of the computer but of his whole teaching
methodology. ‘ il
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.
b In Funk ans Yasnall'e Sthrcerd Sollege Dictiicnary®, the «ord “caver® .
18egiven ss . -
caveern (kav ern) in. A cave, eszeciaily oce that {s lerze er .
extencive; - v.t, 15 to «~ut in or As in A cavern.
vt 2) te holzcv eut. (rF Caverne L. Civerra, cavus = hollow.)
{f Jou 42 ot usterstsnd {hé reanice of ., vt.o¥E, or Lpress @ >—
. Why de the authors des-rite Loy Yentss a9 & “rosting ~vern of noice"? ' .
. Is it tecAuse &) TSy vant Jou to see Lasz Veslha ta Four TinZts eye, -
.
T ¥) TPey want You to Near the scurt iz your mind‘s ear?
v Y .
. TyTe ip &) A= %Y, N N

.o

- »

Yea, gnod.’ - N
They Are attesiTirs {0 Create an
ippreisiortof ro.ce.

s32¢ tisual sease.
ing that tne inare

3
derstany btebser tvet

WA Beirs mredised”

keyweprd, reinforced

L . :
“Cavern® 4res, dl°course. pive ut

g e

0. 3% 48 3T 7W.TITil.e 8 pictare
izsge the eutror, nie v..-.v‘.ré Tty 4
create here. o them, iney ust be
BEleShting %0 creste an impression

of noisa. .

"Holse' is & key vord, refaforced by
"rovring te ~

“Cavern ¢f «dwaze. give us 4
500¢ visusl sense. [ut in agreeing
that the icuge {8 essentially euditory.
can you tell 3e ios thy werd “caverm®
san Felp us to underctans hetter the

ite that vag Teitf produced:

PR |

10!
1)vodrciag
Leck aney fore= X
TIxecerteratirys T resound
{22 w)cerecLimated nohe7

Srturrouncs us vish

n013s €)roine 4
i3 8]l srouad

Very rocd. Now te
. what “voue ??n she
dictionnry definitics) zeans,

-

1 of:
liecho
2)re~scro 3)re~
tound 4)bounce,
off,the

walls

€L, Ln€ DOISE WOULI J¥
increaged by 18
[oeration, 88 the SutkeTs
are tayirg fr Lappeaing
hm the tullinng. .

b osesel”
3K, Now te)l me srst Sv.t.
{in the aletiomary defi-
aitien, rens,

KO3 sidtionary defioitiors are isia
out lire the, one we. have cisen You
frca Junk and Vagnalil's *Stapdsrd
.‘k:zlh{: D{ctiomry'. Have s lenk at
again.
e (0 secyd '

any pesple heskiate to look wp a
word t-sy don°t know ia s,distiozary
Tecauss srey doa't waderster4 wrat
the addreviaticna nean. .t af she
“fefiniticis are looked at co:ll;
they shculdn‘t present too mush ef
8 prodlea, - .
Unless gze wWangs $e know whens the
WOTC Mg COZe froZ the lottarn withe
ia $he brockedd, MF ang L (Mikule
Frensh ani Tatia) csn de icecped.
The stlher letters tell you the .
graz=aticals functivn of the wordl
Yot " Deans “wrd tranritive?,
which, a8 you kmow. means that the
T4 Rers {2 ufad as & verd and must
take a direct object

0.5 Sn0 LoiZe would be  «

Sov what do you think *a." Cedna?

incresamed 2y {ts revers
Seration, as the authors
o278 sayits is mappening
in the bulsTing.

- L’ secs) -
K. %ow tell xe vhat "v.t,*
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-

Y
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In 1773, Llewellyn E]ementary School 1n Port]and Oregon’, "became a pilot school for lnd1v1dua11y Guided -
Education {JGE). The management of the system was originally via a manual process. As the teachers

added m0r&~5ubJect areas to their ntividualized program,. it became apparent that the management System
vould have to be improved if IGE was to cont1nu§fto be viable. A c0mputer-based marmgement support ..
system was developed ,jand implemented early in 1975.- This has resulted in a savings of approx1mate1¥ .
337 hours of manual, ‘cTerical effort each year.” In addition to sat\s ying all of the reporting requ1re- .
ments of the.prior mahua] system, the computer system provides many hew management reports which assist
the gchool staff n p]apn1ng, evaluation, and control of the IGE program. * The deve10pment cost, to

daté, for thescomputerized system is approximately $10,000. ol

e
y . . [
o . . . .. s, . 3
N .

INTRODUCTION . . ' S

in a search for an instructional program to
meet these needs, administrators read of a
program under development.by the Wisconsin

. Research and Development Genter for Cognitive
Learning at, the University ‘of Wisconsih
(Madison), called IGE -- INDIVIDUALLY GUIDED
EDUCATION. They visited Madison, observed

In recen} 'years, much has been said and written
renarding Computer Managed Instruction (CMI).
This paoer describes a relatively simple but
effect1ve computer-based system that was devel-
oped” to assist with the instructional manage-
ment needs of a particular elementary school.
The computer system operates in a "batch" mode
on the School District's central computer. The the program in aperation, and returned confi-
svstem was expanded to include one-more school dent that it wou]d ‘wark for Lleweltyn as well.
Jin the fail of 1975. The Schcol (Llewellyn . .
Elementary) and the Individually Guided Eduta- What is IGE?

tion (IGE) program will be described along with

the combuter-based support system.

. . Flnst, it is a PHILOSQPHY -~ a philosophy that
. holds that each child is uniqué, and develops

at his own rate. Likewise, ch1fdren learn at
diffenent rates and through different “methods.
Al Chi]dfén can and will learn when provided ‘.
with the proper 1nsbruction at the proper time.

BACKGROUND

Southeast part of the city. Long a traditional
elementaty school of approx1mate1y 450 studentse L
ih arades K-8, Llewellyn is now in its third

year of IG implementation. .

Basic to IGE is a PATTERN of ORGANIZATION fbr
dnstructiof -- tHe Multiunit school. At the
€lassroom level, the non-graded unit replaces
the age-graded, self- contained classroom. Eagh*
p unit includes a unit leader, two to four other

: teachers, an aide, and 80-130 students. Chil-

Several things necessitated this.change. Once
a stable middle class commu?ity, many .families
began the move out of ‘the city — their homes , s .

rented' to other families of widely varying grgz in 2 unit have a three to four-year age
socieeconomic backgrounds. Teachers found a ) : pan. 8 L . >

wide difference in educational needs of 'the At -the-heart of IGE is a model oOf instFﬁctjona],

children now in their classes. For example, - . : ;
there would be several chi dren of high achievz-« . :ggERgn?{ggsfg:osggmi?21;2223]oﬁt:g:ngﬁd Eﬂfaljy,

ment Yevels and many more a¥ ‘extremely’ Tow_ what
pace he learns best and where he stands on
levels. Grade level materials and traditional mastering specific skills. Attempting to

ggﬁ{gagzgi :ze]zgggg zgr§$? - No_one teachey achieve' this ideal 1nvo]ves a secjes of steps

. , L] N
.
-

‘ -
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which are our11ned in Figure 1. .
¢
The 1nstructional program be&'ns w1th thé ident-

jfication of specific 1n§tructzona1 objectives
that are appropriate forsthe children of a given
umit. ‘A criterion-referenced. test 3s then used
to assess each child's level. of mastery for each ,
sk111. The children are ther placed 1nto small
instructional groups based on a ski1] that they
need. Instruction 1s provided for a 2 to 3 week
period which is followed by a postitesting to
determine attainment of the objective. If a
child has reached the mastery level (usually

an 80 parcent criterion is setd on the post-test,
he is placed, in another skill grouping. If he
does not master the skill, he will be grouped ¢
again in the ski11 at another fime and,with .

.another member of the nstructional staff.

structional modep with a reading management
program developetl at the Wisconsin Resgarch and
Development Center -- The Wisconsin Design for
Readinc Skills Development. The Design is
organized -into six skill areas: Word Attack,
Study Skills, Comprehension. Self-Directed .
Readina,” Interpret1ve Reading, and Creative
Reading (See Figure 2). Materials for the first
three areas include lists of skills with related
behavioral oquct1Ves and criterion-referenced
tests for assessing children's mastery of these
skills. Resource and management procedures for
teachens are suPplied. Grouping. of children in
inssructional®groups and the.record keeping of
sk¥11s mastered is by means of an edge punched
card-sor%ing system in which the data fog a
given skilf area is kept on a profile card for
To identify pupils with common
skill needs, the teacher selects a given skill,

The LJewe]]yn's:Eoo1 began its use of the in-

‘passes a needle through the appropr1ate hote

Jn a stack of cards and shake$ of f* the loose
‘cards. The cards remaining on $he needle
belong 'to pupils who need to work on that

*skill.

\ ’
This method works efficjently when only one -
skill area (i.e., Word Attack) is involved.
But as a teach1ng team begins providing in-
struction, in Study Skills atd Comprehension
and adapts the model to an objective based
mathematics program -- many hours are spent
in card sorting and in record keeping. '

1t was at this po1nt in the program that it

kecame apparent that some 1mproved methodsof . °
overall record keepjng and of’seIect1ng and” *
grouping students was-mandatory” The School
District's Data Processing Department was-con-
tacted and the problem was related to them.
The.idea of managing instructional grouping

and- record keeping was intriguing, and together,
Unit Leaders and Data Processing personnel
designed the system.

A

THE COMPUTER MANAGEMENT SYSTEM

>

Durinq the System Survey stage of the project,
it was decided that the system would be.de- .
veloped by the Data Processing Deparfment as as
*pilot project”. This meant a relatively low
level of resources wou'd be expended on _the

¥

‘were:

vy

*

proJect certa1n steps in thetstandard "System
Approach normally followed, “could be’ elimina-
tél, and the system would be designed pr1mar1ly
to fit the,needs of the specific schoo* as .
ophosed to developing a*generalized system for
many. It also meant that Data Processing could
get_a basic system up quickly, and then continde
to improve, refine, and tatlor it as needed
during'.the early implementation stages. ‘Several
key point$ that were to be followed in the sys-
tem development were identified. Among them R
. /

.
’

1. The school personnel would dictaté the needs
of the system, and it wluld be designed’

p451f1ca11y for them. The existing manual
process would be changed only when abso]ute]y
necessary. »

2. The system was to bp.kept simple with a mini-
¢ mum of resource expenditure. Yet, it was
.recognized that the Llewellyn system might
be expanded to other schools at & later time,
‘and thus, this wou]d be considered 1n the
 design.
1
3. The computer was to assast the ‘Teacher or
S Unit Leader not take over.

4. Computer assistance was to be. prov1ded only

. where the benefits wWere greatest as opposed
to devetoping an overall system. For exam-
ple, ,it was decided not to score thé tests,
but merely to input the test scores to the
computer. - Some factors which resulted in
the decision to net score tests were: !

(a) Testing ‘can be wncr:en ‘oral or by
observation.

{b) ~Tests are ‘shorc easy to score, and
N the teacher’ can detect special ptob—
lem areas. .
2 -
(¢c) Test Sscoring by gomputer would have
required faster turnaround than could
be easxly provzded by a "bat:ob" sgstem
4, . '
(d) The Da;:a Ptocessmg Department did
not péye & scanner capable ot Scoring
tesfs’ _in-h&use. . 4

i
i
i

1

5. The main decision processes were to be 1eft
to the Teachers and Unit Leéaders. The sys-
tem was only to suggest and provide pert1na
et 1dformation " .

The Wisconsin Research and Development Center*
was contacted early in the study to see if they
were planning a computer-based support system.

‘It was found that-they were, but it was in the .

early staggs of development and would need to *
be modified to méet our specific needs and com=
puter hardware. They did, however, prévide
some excellent iriformation related to their
planned system.

The basic $ystem can best ‘be described by re-~ .
ferring to the general flow model (See Figure 3).
There are several spec]a]) reports and input

” N
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- T docume,ntz's in add1t1on to those 1nd1cated in Fig- .:’ CONCLUSION ' 4 . \\.‘, . -, .
' oure 3., THey are required prrmar11y for system” ij * " P
and file initiglization and maintenance, and . The Computer Based- Instruct1ona1 Manag Ment ¢ <
will not be descr1bed in: detail pére . R Support Systewm, as brigfly described naisis . o
The norma] process begins w1§h a ?etermination + the pilot school amd is being-used ort a limited ot -
v by the Unit’Leaddrs’ of which“skill groups they basis iat one ether school. The project has s .s
wafit to teach in the next grouping cycle. They . demonstrated. to School Dsistr1ct management™that . "' .
make this determinatior based on Unit Perform- R the computer, gperat1ng in a:batch mode, can. ' *
, ance Profile reports (See Figure 4) and a know- provide: a significant and cost effective contri- .
ledge of what resources (rooms, teachers, bution £b.the 1nstrqct1ond] proces$. The door’ , L
matarials) will be available. ‘The Unit Per- ‘. has been. dpened for additional, future‘deve]op- . vt
formance Profile shows pertinent 1nformat1on ments in ‘the area; of direct 1nstruct1ona1; .
regarding the performance of each student, and support, by the computer . 7 e, T

w . v paper, has been successfully implement!
-, of the unit as a who]e for eachoskéjl objective. L . * .

. . -~ ,; , M ]
. , : A y [ ! B} «
A Grouping Request Form is then prepared andxﬁ . . - REFERENCES - . P
Ve~ h

‘

sent' to Data Processing. The desired skill
« ° groups; along with any special prereqtns*ntes
* or forced groupings, are not&d ‘on the form.

. 4

SNy
&

Belt, s.L. . and §puck, D. w . Computer Application v .,

In.Indivadually Guided Education: A Computer -

The Grouping Requests are input to the compufer., Based System for Instructional Management .

R The computer produces Specific Grouping Reports“ (WISH-SIMN) Needs and Specifzcatxons, Mgax— i
, (See Figure 5) by term1n1pg each student's N\ son, Wisconsyﬁ W1sconsxn«Research and
" eligitfility based on previous history of skills . Developmelit Génter for Cognitive Learning,
mastered, prerequ1s1tes and oumber of previous 1974, ' ) ‘ * ’ ‘
attempts. * The Specific GrouE1ng Report is a .‘” - . ) .
1ist of a11 those students that are eligible . *i Educat¥on U.S.A. Spegial Report. Indjvidually .
for the specific skill. The students-are 11sped ' ‘Guided Educatiion and the Multiunit School. " - v
"on the report in seguence by need, Students A Arlington, Virgainia: National ‘School Bublic .
that havé made prior unsuccessful attempts and N *  Relations Assoriation, 1972. )
. . are not eligible for many, or any other skill . ) . .- . .
groups appear. first on the report.' The Unit Klausmeier, Hyd., QW1lling, M.R., and Sorensen,
Leaders modify the report as they see fit, draw- * 775 “The Development and Evaluation of the
ing lines through those students that they do . ~Multiunit Elementary Sthool, 1966-1970. .
not wish to have taught in &’ g]ven ‘group. The _ Madisons -Wisconsin: Wisconsin Research .and
= reSu]tant report provides a "class list" or ¢ Development Center for Cognitive Learnxng, N .
“roster" for the teacher that is in charge of : Teéhnical Report #158, 1971. '
the group. A report Yis also provided-that shows ' [
students that are not eligible 'for any of the Klausmeier, A J., Sorenson, J.5., and ouugzxng, . ooy
skill groupings. . . , 4.R. Instructional Pxoqramming for' the ¢
. ", ' Individval Pupil in the Multiunit Elementary
The learning protess, usually of two or three school. The Elementary\School Journal 1971, ¢ *
weeks, then takes place. Students are tested - 72(2), 88= IOI S . T T
and mark- sense score cards, which have been ' v ot , A *
prepunched by the computer and printed by a : L \ ' .
O card’.interpreter, are marked with the students’ ) . HATOR INTEREST GROURS . ‘) N

N . \ :, . A .

scores, and subm1tted to Data Process1ng The ‘ WISCONSIN RESEARCH AND DEVELOP CENTE ]
computer then updates the students' records. . FOR COGNITIVE LEARNING o o«
New Unit Profile Reports are then provided ‘for oL 3 14 1ty of Wi ineMadiEda | LR .
use by the Unit Leaders in determining, the, . . V:o;stze:: g;:::::‘;treets

1 . 2 /

, next set of potent1a1 ski]]s to be taught. ,‘ " Madison, Wisconsin 53706 - . 1 !
Upon trequest, 1ng1¥1dua1 Studen§ Profile re- . . P kel . . : )
ports are printed (See Figure 6 They prot L b N ‘ :

* vide the teacher with a complete 1ist of all INSTITUTE FOR DEVELOPMENT OF EDUCATIONAL .,
R skills that have been attempted by the student ' . ACTIVITIES <t
It is useful in evaluating and*reporting indi- . 5335 Far Hills Avenue s . .
. vidual student progress. It is especially use- . . Sultehsoo o C
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gopulatxon of the building after a‘year, «and longer time per- of

»1 3ods in terms of level of achievehent and other performance
r8lated to each curriculum area and in terms of other values

| and action patterns.

»
.
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Estimate the range of obJectxves that may be attaxnable for
+{ sdbgroups of the student population.

0 -
. [ 4
Asses§ the level Of, achievement, learning style, and motivas~
tion level of each student by-use of- crxtetzon-referenced

tests, observation schedules, and work samples with appropriate-

sized subgroups.
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Set specific instructional-objectives for each child to attain
over a short period of time.

=

»

4 [

Plan and xmplement an instructiomal program suitable for each
student by varyxng (a) ,the ‘amount of attentjon and ‘guidance

, by the teacher, (b) the amount of time spent in intetaction
among students, (c) the use of pr;nged matérials, addiovisual
smaterials, and direct experiencing of phenomena, (dy the use
of space and equxpment (media) and (e) the amount of time |,
spent by.each student in one-to-gne interactions with ‘the® ’
teacher or media, independent -study, - adult- or scudent~1ed

small group activxtxes,'and adult-led large 9roup‘activ1ties.
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- . : , 2. Sequence o . . * '
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. THE, INTEGRATED USE OF PR(Y i{AMMED INSTRUCTION AND CAl

» . ) TO TEACH THE APPLICAFION OF LOGIC AS A MEANS FOR °

DETERMINING THE VALYE OF MANAGEMENT INFORMATION
- AN EX#MPLE OF THE USE OF CAI S ’
WITHIN THE DEPARTv;éNT OF DEFENSE COMPUTER INSTITUTE

by Rabcrt H. Orr and Judith A, Watson
Deparytment of Defense Computer Institure
Washlngton l\avy Yard Washington, D, C. "20374
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ABSTRACT. Thx.-Dcpartmcﬁ of-Dr.iensc Computer Institute_has developed an intugrated approach to teaching
tunétional managurs and <crs how tu get “mbre out of their Computer Based Information Systemb. This approach

aneorporates Program Instruction (P1), Standard Lectures, Seminar, Laboratory Sessions and Complter )
Assisted lnstru«.tmn.‘t Al) Technigues, Specifically, the PI text instructs the studeutam ghe, ‘fundamentals of symbulic ' °
¢ " . lo;_,u. cpphasiziggthe notions of, x.on_.um.mon, disjunction and negation, Additionally, it servis as & fgundation for
a CAl lesson wifiCh prescents the appl ication of Boolean and Tri-state Logic concepts to aid in determmmg the valuev
- . of managt.maat mformauon. . 7
.x'ii ‘ ; ) ' U ] ’ - ‘ /‘
. ? ﬁc Department of Dx.ic.ns; Computer minutes has been adopted, THis will maximize the
lnatwﬁfe (DODCI) was established in 1964 for the students’ opportpnities to make use of the CAl lessons
. efptx.ssw purpose of teaching both mulitary and both dprrnsthe‘ allotted course tinwt and the students’
* ,,: ivilian managcrsa withtn the Department of Defense, free t,in;;e,f . )
- “ howto better-use the computer as a management. |, . . . ' ’ {.
. - tool, All of the Institute’s courses range in length Y . The remainder of this paper will be organized
,;,‘fﬁ . from two te ten days. ahd deal with such subjects as. ™ intotwo settlons, the first describes the specific .
.%‘:“” _ computer system securlty and privaly, computer . approach taken to adapt CAl prliciples to DODCI's
2 performance evaluatign. specifications for needs, while the second | describes an actual lesson, \)/- g
. selection. systems andilysis and design, informa=
' .+ _ tion management, requnrcmél‘ts for teleprocessing Each CAl lesson ts organized wntd three
and a.basic introductiop to computer technology . . phases. an mtroductory phase, a rewmnforcement phase
It 1s in the latter course that the use of Computer  * consisting of review sessions (i.e,, review qaizzes
‘ Assisted lnstrucuon‘(CAI) appears the, most and remedial units), and a phas¢ presy&'ne& .
promising., . - . . . - ~material _consisting of learnlng units*and a final testw
. : .o ot R (See Figure 1), The total-package provides learning :
L, In considering how to best incorporate and reinforcement o the student, as well gs informa= *
' CAI techmgques into DODCI's%program of instruc- ) tion to educators on the cffecnveness of prior tnst¥uc -
N tion. the following facts and ctrcumstances were tion, . .- .
conswered: v . o . ) . . i - Sl
. . * The introductory phase glves the student an
a. For a variety of reasons not germane overview of the tota] lesson, Thls phase serves to
to thts dlscdssnon. the present instructional ! place the student as much at case:as possible by
. format Consisting of lecture. time sharing labora- _ explaining the interactive capabilities of computer
tory and semunar tcchmques must be malntalned terminals and familiarizlog the student with !hc -
- : forthcoming lesson, - . !
B ¢ b. DODCI's, tlme sharing system consists . . ) . © o
. _ of the Hewlett-Packard 2000C" computer, system \ /// . The reinforcement phase ts defigred to insure, .
) '. . andtwenty rcmote terminals servicing a normal thi@thc student, hey mastered the material previously
. tourse enrollment of forty studeqts \ t through lécture. upon which the new subject,
’ T © . matter is based, Therefore, each lesson author first
N '. c. A*maxlmum of two ctassrooin hours -, " determines the specific lectures to serve, as  folinda- * o
- N Lan be devoted to CAl although studen!s miy use =  tions for the CAbjesson,_ The author Then J&cguﬂes .
the time sharlng System during lunch and after « . * _  those speclfic tegching points which should be, . ,
thg normal academic day. \ - A f . o mastere%‘}:he udéht’s, mastery Is asccrtalned by
. . A administcring a corputer assgsfed test, the afoce- |
Cohsequently. the philosophy ué( students shou'ld mentloned deview quiz, bear 2 mind that the subject ) :
L} " -
i bc\able f:)':mlph:;?_au C#L?ssox&wghln twcmx\v - matterocovered in each review Kgpem&ams S N
o T : . 472 P . g 0 :
. . et o
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3
+  single course lecture, The quiz ysually cofisists of student ts ready to attempt the new subject matter .
_five to seyen questions, For each guestion, the that compriscs the final phase of the CAI lesson, A /
- student has one trial «n which to answer correctly, part of an overall Student Progress Review vxamina~
he progresses untd he renders an incorrect tion tests the students’ comprehension of logic, The .
. response, at which time the student is branched to ! nraster of the other topics is ascertdined as part of B x
X a remedial unit, The remedial unit, activated the reinforcement phase of the\CAI lesson, )
\ contingent to prior student responses, ts designed - i e, .
to reteach the matertal covered in the review quiz, After completing the introductory phase, the
\. Upon completion of the rem‘éa'ial untt, the student student enters the flrst review session and reccives a
retakes the quiz to reassess hig mastery, Correct quiz on modéling, As described carlier, any )
\{asponses on any re-test would still indicate mastery incorrect response will cause the student to be '
since the review quiz 1s confined to single word or branched to a remedial unit destgned'to teach/review \
. ) multiple hoice formats, and an incorrect response the types of models, their purposes, and the sigmﬂ- . '
is not explained during the qiz. in the event a _cant advantages and disadvantages of modeling,
’ ;- student again renders an incorrect answer, he is . - \ \
« « immediately returned to the remedial unit for further Likewise, the next review sesslon begins with
. work, The possibility of this cycle proceeding a quiz on the notion of informatlon values, this quiz _\\
O indefinitely is not anticipated as the quiz has been Is also supported by a remedial unit designed to . !
designed to realize a high p(.rcentage of Lorrect N guarantee the student's mastery of this vital subject, \
responses, Duk to self-imposed llmttattonb the (NOTE: For the benefit of those not familiar with this c
' reinforcement phase 1S constratned to a maximum of topic, a brief explanation is presented below), \
two review quizzes, along with their associated .
’ remedial units, Once the student successfully A quantitative approach for det’ermining the
completes these review sesstons, he s branched to value of management information tn a manner similar
' the new materlal portlon of the lesson, to that of a production shop is generally not feasible,
. The production shop determines a retail value for a -
The new material phase TGVErvgSs the scQuence s€rvice or commodity basved on the fixed and variable’
‘ of events which transptre in the reinforce ment phase, costs of producingthat service or commodtiy\' The
. ) Nuw stbject matter 1s presented to the student in an «  retall cost.is Cﬁen&o enhance profit margins,
. . interactive tashion, When completed, the student is Elgure 2 graphlcall'y portrays why Chls technique is !
- tested to determine his mastery of the duw subject, ‘inappropriate for assigning a value to managemerit ,’
. Any incorrect response will automatically resuﬁ in . "informatton, , ¥ | . :
" '¥ o, the student's return to the beginning R <. . P -~
v of thls)ast phase. Correspondingly, all correct T y , Information Value,. ~+"" .
responses reflect dufficlént eomprehension of the , Cost| . <, :
" - .material and thus, constitute successful l‘eson . < & .. o RN )
. completion, - ‘{ . PP YCal R IR Variable Cdst - -
[ - ’ . ' ’ . ' l ' -_’ -\~ ,,.'.L,,ﬁ
Conslider an actual lesson 1llustratlng the g T e, Rixgd.C Cost S
desxgn philosophy’descrlbed aboye, Ths lesson ts of ~ < ° """ -, .
based on the students”™ mastery of three concepxs: - L T A
- elementary logic. mathematical modellng, and the )  Figure 2} - - .
‘e ‘value of management inforthation, .. ot ) . ‘ b ) —
., ) . = . A . L g & . ‘3""",
SEE <, The student leasns the fundamentals of logic - While the fixed cost for operattng a management *
, . by .ompleting a Programmed, Instruction (P) Text, © | ‘ informatton system can.be determined; and while
. The-use of this PI text serves two purposes. First, the actuat cost for producing information (varlable . '
1t ¢xposesthe student to a different’Technique for 0§t) can be calculated, it is impossible to quantify ' -
., .the teaching of new material: tHis technigite ) , "the net worth bf the mformatlon produced in order to 7.
t IO caputdlizes on the benefits of self-paccd tnstrac 4 ) “ justify s cost of production, Rather, managers gy N . o
) tion as a realistic and highly successful form of make a more subjective appralsal of Information N -/
~ , . education, Second, it"introduces the .studént to R valuc., Consequently, students are taught a compos VT ;
Tt e. |, some fjundamental, €Al techniques (¢ ,g. lesson of various management theories referred to here, as \' Ali 4
' : ) frgmes. student dialogue, immediate reinforces L the "Valuc Added” approach, Essentially, informa- - N ‘\" 2
S mept). Thts preliminary exposure should mintsy tion has lts value enhanced as one or more of the . .
L v mize 4ny "culfure shock which might otherwise o followlng states are’ reaHzcﬁ v -
L A expet\le:é: s\udent encounterlng CA fér _— ' ot
X + tho first tlmg., ot . TS D N - VALUE ADDE‘D I‘A.CTORS S e SO0
L ‘ * Ree ; ",', ’ ' R ‘l"’;‘a"\"'o' ' AL
! . ‘The . concepts arg intr'oduced and first | « . " 1, Adml %ra 0 ‘s are given kno ) . : l
-« " tadghteusing the norffal elassxa’om tecture fordrat. ' . | . to maygh e sc “pt.‘of the pro nY Loe :
\ « The three concepts ¢ be mastéred before tl(c A : . for wit they are responslb}c L
F L ' . T ‘5
* sy 7 . (‘ ‘}?"
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. .Decislonswure made tha(. othe,rwise Here, the IV{ values can be interpreted as

would nét be made, ’ ‘. _ follows: .
> * “
3. : Decisions by analysls prove bette’r ) i i if mformatton is of "signiflcant vajue®,
¢ ! than decisions by nstght, . ) , IV = ‘else .
~ > ..‘
' % 4, The scarce commodity of managerial . . 0 ‘ .
o tnsight 1s freéd from lower-level -
N decistons and can be applled to L e :
higher -level problems, ' where ir=, 2, veerh
’ : A and n defines the number of [Aformation
: 5. Decisions are made sooner because . ,‘ Value measures té be modeled,
of increased conftdence, .. , . -
. . Repeating the above process,  substitute time, T,
Once the student has demonstrated his * * with a varlable representing costs
mastery of the aforementioned mategial, he 1s ready L .
to begtn the ttnal phase of the CAl lesson, Here, the . Let C, the cost of preparing a“piece of «
. student 1s taught how to apply Boolean and tri-state information, be defined:

logic functions to build a mathematical modet which v o
can be used tn ptoducing a refative measure of the L p 1K economlcal, else,”
value of management information, - The solutlon of C= .
this model would provide the manager with a means . 0 A
for assessing the utrlity and effectiveness of hts . T
tnformatien system, . Then 1V, Is defined as a function of C and D:

‘ . s For example, two of the most tmportant .
managertal resource are time and moficy, A series "

of Informatton Value meas'ures can befefmed by

doscnbmg them first as functions of {Ime and each

of the five Value Addgd factors, and then, as “C

functions of cost and/the Value Added factors. As N ¢

arr illustration: <

' Let T, the time a manager spends reading and/ . Each of the vther Value Added factors could be
s R _ understanding some ptece of information, b& T simllarly defined, glving a tdtal of ten dlfferent
. deftned: FRRE Inrormntlon Value measures,
. /A - . .
~ 10 lmmc spent is exc&sswe , els«7 ¥, the- value of the jth piece of miormanon is.
[ /T = . - « def:?ed as . ',‘
l - / a ”
v-r‘- e oa * LetD, representmg Value Added fagtor 3. o . oo ' ZF_L: IVtJ M ) o
L B I ‘bodeflqu \ . ‘o , v = 3} ’
L . o . »J . n o . -
) ) 0 if dec:swn 1S gnot made SOOnGr eLse . e e : A
D = ' \ r' : ¢ P . ~ v~ ) ! ) °
> 1o _ - Fory =.1,2,.:,m pleces of information
. ) 5, ot ) ) ' - o . '
. - Next, define the flrs\t\’gwormauon Value L L=172,.n Informatlofi. ¥alue « *,
* . $neasure, IV as a functidq of T and'D; >, ¢ . measures ,
LY 0 +
. . " ‘ . .
. I, D ;_ 9 ) . - Flnally, a measure of Total Informatloh‘
D 0 ML Effectivencss, Myl defined:
NG . .
. ol > . 0 . 2 R 0 - . N . . - R - . .
- K * . e . - L. . ’ .
B I . oSy
, .. . R P / \ ., " /
¢ RO -0 . 1 ’. . i R M = -_d— .

‘ . . - .
Aruitoxt provided by Eic: L. . .
. . . . . ’
v . K
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Note that n the above two matrices, the logical
ANDQYunction has been duplicated, This need not -
have been the case. The CAl lesson emphasizes
that each modeler- must provide hig own interpre-
tation and must define each function in a way suitable
to the modeler's analysis, The above definitions are
the writérs' lnterpretation Recognize, also, that
the-GAI lcsspn emphasmes approach and technique |
rather than,a detailed development of the entire
model ,- Most of the function definitions are
.reserved for the student as exercises, Further-
more, the teaching philosophy is far less rigorous *
than'the above definitions imply, This is because
the students do not"all passess the mathematical.
sophustication necéssaty to comprehend a formal
description of the model. Hence, the teaching of -
this togc follows more intuitiveg lines. g

Because thé student may have some reserva- .
tions concerning the preclslon provnded by the
Boolean functions,asa final teaching point, the use of
tri-state variables is suggested. To illustrate, the
functions T, D, and IV;are redefined below: ~

-1 i time is excessive
0 if time is average, else
+1

. . -1 if not made sooner

0 if made slightly soonex:. else |

*
+l J
]

+1

The Information Value measure lmpllqs tivat the

mformat‘non itself Is either trrelevant (31), *

“nice-to-have" (0), or relevant (+1), The

" statistlcal measures prevlously defined are still
valid, .

“ Once these Ideas havt been presented,
each,student.takes a flnal test to ascertain his
-mastery of the new iatérlal, Agaln, the student’
tsgutomatlcally branched te thesbeginnlng of thls
final-phase wheheyer an Incorrectansweris® B
glven, Perfect completlon ofrthé test congtitutes -
'CAI leason completion,, v “

g In summary, the Dcpartmentfbf Dfenss

Lblnlng thgabtist features of lecture, ‘Program-
lnstructlon.‘ semlnar/laboratory. and ¢°

b o ,ﬂf"*sl;t»

Cpmputer Instityte 15 developing an Integrated =, )
approach to Its vouxses, of Instruction by . .

¢

Computer Assisted Instruction to produce a weil -
balanced, highly effective currlculum.
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ABSTRACT. Recent Literature indicates that the CAl discipline is begipning to impact su;dqnts at all levels of
education, rather than remaining strictly as a research device. &s CAl begins to impact students, the problem

Juf c;;mmumcatmg CAl principles and Janguages to the "average” teacher develops. An alternative method to the
traditional approahh of classroom instruction 1s to have the computer teach its own CAl language. In other words,

tv have o CAl tqtumal created tu teach g CAl language. An attempt to fulfill this goal has been accomplished by the
develupment of a C;&I tutu{xal to teach the CAl uuthor language IDF. The main purpdse of the tutorial was fo prcr

vidv instruction in {DF 50 25 to effectively eliminate the initial teaching of IDF in the classroom The main instruc-
tiwnal gual uf the tu&)pél was that the usen would be able to create a CAI prygram using IDF with the author's man- , -
ual lunctiwning as a ggference .. The tutorial discussed eight majur areas of IDF and followed a linear instructional |
strafegy. A pre-tesi,post-test evalution procedure was used to determine the effectiveness of the tutorial. Re- >
sults were significanti & the .05 level, however, they alsu indicated some revision was necessary. It was deter-
mined that the majur 1nstructional goal had been achigved wath relative success. In developing tutorials like the

une indicated above, tehchers need unly go to the computer in their uwn school environment to learn its CAI lan-
guage. In this manner, we can effectively chiminate the teaching of CAl languages in the classroom, and thus

convey the prmcxples of CAl more Yeadily. i

, 0
Introduction and Rationale Hewlett-Packard (HP) CAIl language called Instruc-
. e « tional Dialogue Facility (IDF).
Large amounts of money and time have been - .
penL in order to place computers in education, The tutorial this paper discusses 1s the first in
. but the average teacher refains uninformed a series of three. The second tutorial wall deal

as to what 1t 1s and how it works."(9) The "aver- with the utilization of ‘the IDF Editor-Documentor
age" teacher of whom Porter speaks needs to be- , " (EDDOC) program afid the third, the use of the IDF

come knowledgeable about computers since the Utility Program (IDFUTD). The second. and third
computer 15 becoming a part of everyday, hife in the modules are currently 1n the pre-computer stages
school. Wallace has said, "Despite the surge of in- of aeveloprpent. . ..
terest 1{1 CAl, there is a clear shortage of CAl ma- ; . & < -

terial ... A key reason for this shortage is what There are several reasons-for the develapment

muight be called the teacher/programmer gap."(14) . of the tutorial. It is hoped that the tutorial will
in_order that this shortage may be lesstned, a , help the "average" teacher keep Pace with the ra-
method or methods of training for the average * pid deyelopment of comp’uter technoldgy Also, 1t
teacher must be'developed. Material must be.de- is hoped the tutorial will help s overcoming the

veloped to helﬁy‘aucators learn procedures for or- . "teacher/programmer gap" (14) and thus, as a N
gamzmgthe cthent of a CAI program and under- consequence, help to eliminate the shortage of CAl
standing the‘baSre-canpts of CAI and the com- ’ material. The tutorial 1s also an attempt to ghow .
puter 1n general. This 15 accomplished to some - y the comput:er: illiterate teacher that, when.u ed
degree in-the CAI and coxﬁ'puters .in education o . properly, it can be an extremely valuable tqol, B
courses offered on many campuses. These courses . giving him/her moye time ta Yevelop one-torene re- .
are excellent methods of acquainting‘the teacher lafienships with each student. It is fprtherthoped

awith general computing concepts and the d)ﬂerént , ' that the futorial will bé a "stepping sténe” for

aspects of CAI, however, many times they ‘do not :+  teachers to gain insight info the principlesfof CAl
provxde a firm foundation of programmmg tech- .
niques the teacher will need to use to "input” their ~ and ore’gcneratl} the apphcation of omputers n
modules onto the computer. It is essential thag this - educhtion. - . -
be expandld tp include the programming fech- « ‘- L P -
niques and cdncepts so educatdrs may become more >, hu,ma"xﬁ purpos-(‘:.of the tutortal [s to provide
qware of the capablhueb of the particular computcr ) mstrucyon 1n'IDF so as to effectively iminate the .,
avdilable to them in their own school envn-onment P ., 1al ;eachmg of IDF m the tlassro A qom-
C e . * : ¥ pldung 3he tutorialy the uger may | then attend @

* , One of the possible vehicles for aCC°mP1is'hiﬁg ‘.. clpss or several c]asses or seek a consuliapt tg;arr
th1s is to have thc’ computer teach 1t's own CIA lan- v syer questions and learn some advanced toch ¥

guage. that is. to have a CAI tutonjal writtento, .
‘teach a'CAI language. Thus, these modules coul,d‘

ques of IDF not-disqussed-in- the_tutor fal.

be included as a part of the basic software package ! " 'The target population for thch this tutonal'—
given with each computer, This would then essen~ fwas developed-is that gfohp of educators that have ,
tially elimiriate the-responsibility ofsteaching the had little or no.previaus computer programming
programmmg concepts in the c’assroom LI T experignce. [t canbe’ dsed for both: pre servyice

v ' o and in-Serv%Ce‘tra.mmg. ' : . .

..,

The thidjor pqrposc of this study was to work.
toward the above objechve by developing a CAl w
tor1a] designed to !eac.h a CAl anguaget The sub
ject area of._%he tutorial was t fundamentals of.the

g e . A - e

’ ‘ /f . {;\

'
-

THe major nstruggonal goal of the "{utonal is to
prov;dl’: the basic un&standm needdd té’%reqte a
MCAX program hsing'lDF.‘ With the author s manual

o pad feie b«.“\.
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-would need to study eight major areas within IDF .

. wis presented before the information in areaC,
retc.-
'admxﬁxstvﬂre;o determine how well the student had

those.goncepts that he/she needed to review.

‘\i’ng the use of the module was' the pre-test/post-test

- .

M ) . ot .
functioning as a rveterence. In addition, the module ¢
should give the user an 'appreciation” of the iy~ ~
tations and enhancements a computer can offer edu-
cation. Finally; 1t should give the user an under-
standing of the process 1nvolved 1n the creation of
computer based inStructional material on the HP
computer. Y R .

- Design .

In order for the major instructional goal to be
accomphished, 1t was determined that the user

Y

These are:
A. Preparatory Operation§or Activities
. B. IDF Lesson Options v
’ : C. General Guidelines of Sections
D. IDF Kectron Options

’

E. IDF Unts *,

F. IDF Intralesson Branches
G. IDF Selective Branches

H. General Procedures of IDAF

Behavioral objectives werg 'written for gach of
the areas and testitems werexdgveloped forfach .
objective, The module wds theri prepared accord-
ng to the specifications established by these objec=

tives and test items.

LS

As with most computer languages, IDF is
learned by a process of "building” on the previSus
information given, As a consequence and based on
the behavioral objegtives, the module was arranged
such that the instructional strategy Was linear and

.non-learner controlled. By using this type of in-

structional 'strategy, 1t was felt the "building"
process would occur more effxcnently than wnh

adaptive or learner controlled strategy. ' ’

. Based p'fx:the given 1mstructional strategy and
the eight major areas of study, the specific module
structure was developed so that the mformatlon 1n
area A (see pr eviods hst)'was preseqted before the
information 1n area B, the information‘in area B

Alfter afea H was presented, a post-test was

learned andJo give the student an indication of . .

k 4
< , 5¢
he testing-procedure used to determine the -
effectivéness of learsing that had taken place dur-

esign. A control group was not used because it,

, was assunied to be very unlikely that post test per-
* formance would be significantly affected hy having
taken the pre-test or by incidental learning durmg
the time between pre- and;post-test and because a
comparnson with another mode of learmng was not
to be, made . '

In developing the test,’ each behavioral objec-

i . . *a

¥ .

“

-
tive was examined to determine precxsel'y what was
to be,tested. A test qQuestion was then written for
that particular objectxvo The purpose 1n writing
only one test question per ob)echve was to facilitate
the revision process., Thus, based on"the item sta-
tistics and the objeétive, the test questxon and/or
related module material could be revised. Howev-
er, 1n two out of the forty-three objectives  two
questfons were written because it was felt thax the
objective could be tested more adequately, -

The pre-test and post-test contamed the same
questions with one exception. The last question in
the pre-test was an inquiry as to.the previous com-
puter programming experience the user may have
had. If the user answered affirmatively to this
question, he/she was then askéd to list the com-
puter languages 1n which the experience had oc-
cured. The last quesnon on the post-test pravided
an opportunity for the user to make any comments,

N cr1t1c1§ms, oy remarks about the module he/she

desired to give.

¢

All testmg was done on the computer. One ;
trial was given for each question in the prertest.
Since the pre-test was the same as the post-test,
no feedback was given in the pre-test as to the cor-,

'rectness or incorrectness of answers given, The
post-tést had two trials on each question to allow
for typing: grrors. Howbver, when the results
were comp‘i’led only the first trial answer was
used. The twpo tridls for the post-test questions
was primarily a device to enablé the user to correct
and/or learn from his/her errors.
given on each question in the post-test mdncatmg
to the student correctness or incbrrectness ‘of the
"answer. In the caSe of two incorrect answers, the”
_correct answer was disp’layed toAthe student.

’I'wo separate testing gerlods were used, an’in-

mal. testing ghase and a final large group fi¢ld test-
ing phase The purpose,on the initial testing was
to d;etermme problem areas in the module so revi-
sion could be accomplished before the large group
field testing occured.

. . . \

After the’large group field testing, the Scares
from the pre-test group and fr'om the post-test
group were comparedr A t-test for related samples
was used to test fo the d1 erence between the two.
Algo, using the K. 0, the rehabnlnty of each”
test was computed. --

e

A
2
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' Results

——— )
The reliability of the pre-test

0.88 and the reliability of the post-fest was
Forty-six students completed the pré-tesfan
fhese, t'hnrty one.also completed the post-test.

The means, ézariances\and s andar deviati
for each test are shown in Table 1li: \

' L)

Feedback was * «

~
\
.




« Table 1. % o

t
Test Results |

" Sewr Pre-test (Nz46)
9.391

44.803 2=

= 6.694 g , 8 =

cooe Tx
‘4 . 59
S

1

)

-

" The null hypothesis tested was that the dif
fergnce between the means(on. the pre-test and
. post-tesy is zero.® A two-tailed test with a .05
« “level,of ;significance was used. The test stafistic
. wasffouhd to be 11.837. The null hypothesis
wasg, therefore. rejected.

There were six items'in the post-test ha'vn;g
* 1 less ‘than 60% of the users answering the question
correctly. Also, there were eight items 1n 60 .-
69.9% range. The” xemammg thirty-one items
had success rates of 20% or better.
. The last question o( the post-test, as chs-
cussed earlier, was an t'ﬂqulry or invitation to
' "the usex to maké comments., critigisms, or re
. marks. The question was not structured in any
- dmapner so as to allow for the greatest possible,
range of resgonses. ! S N

Al

x

The responses obtaiined gan be classified | to

. ", tour general categories;; - ] L
Ly .' vo e . v ;k:)‘ DI .
, \ \‘ . . 1. Unfavgrable repction \/
. 2. Indifférent reaclion .
: * 3. Indifferent to fav‘prable reaqt} n
: 4. Favorable“reactnon . ]
T . H "~ A‘ B
M ' The responses in catego¥y one were those con-

- sl&ered to cantain negative reactiops to the tuto-
rial. Category two responsesswere of a nature
. such that no*criticisms,. either favor ‘able or un-
. . ‘favorable, were made. The basxc stipstance of
each responge 1n this categury willg Suggestion
or a note about a specific answer he/she felt v
‘should Jbe checked. Also included *in this cate-
. gory were ideas about pessible fevxsxons. Re- w
d sponses ‘In category three were those that usu-
ally contained a favorable reaction to the module }
. and offered sufgestions foy EpSSlblC rewvisions. .
- This category contained more responsés than any
. « other category The responses 1n Category fOur .
<, . were those regardegd as having a favor.able re- L .

-~

M 7 actiop to.the module. In a-fdw ofsthese res
' ,4 . sponses, mmor suggestions and/Qr comments
N . about a particular Question were ffered, howev-’
. er,wmost of these, d:d not contam any parucularly
A useful’ideas, . 2t N S
' oA, b . PR ",
. ) » 4 One‘idea that was found to be, consistent
. throughout all categorles’ basically related to the -
v ' mechanical natgre of the terminal, This was that 7’
I, e typing in genefi'al on' a teletype is a, Aifﬁcult ex- .Y
LY
. ﬂ‘ - . . ‘ » .‘
. a ‘e ) ' » ' 480
Q . ?‘. AN ' \ T
ERIC - ‘ -

LR
EIRRRIA i 7o provided oy eric [N .

ing skills was a source of considefable frustra-

perience, Many also added that tt;exr poor typ-

tion. . ‘ L

>~ . 2 {

the informatipn and the basis by, which the module
Is to be revided. It was determined .from the data
that revnsxo in both the tests ade e m'?dule was
nec essary

.
N ¢ “

; ? * e

If the sufccess rate was mug eater than
chance for the 1tem, in the pre{tes . It was regs-
sessed. In the post-test, if the sufcess rate was:
below 60%. the item, Ob]CCthQu anfl_related module
material wap also reviewed . Figally, if the success
rate on any, material in the'modulq pot relatgd to
those examjned as a cor}sequex‘ge f the abox crite-
r1a was les$ than 85%, it was exaniined. %Foxtunate-
ly, no items were 1n the case fft e latter.

) -

In the,pre‘test. two ltems hafl a success rate
much greater than the chance sugcess rate’ "These
two partictilar questions were examined and will be
rewritteng In pnie case, the quéctive was consid-
ered to be faulty and thus \m i aﬂso be rewritten.

. In the post-test, 1items Were classified as Type Y
I, Type I, or Type 1i revisfon.! Type I revision
occured fvhen an’ item had a acceptable success

rate (abgve 60%), but was entloned by & user or
users injthe tomments. Type Il revision was ba ec"L
on low ? ccess rate (equal to o¥ less than 60%) .

LS

and user comments. i
- . ,
. In the Type I reviston categot'y it
t}tat most user comments dealt with the
typing an answey and having it rejected by the tom:
puter. This was primarily the author'q fault for not
anticipating’ all possible answeys. Thys, these
questions will contdin a new, of ansWers
to help rectify the problem. N ’

ag fourid
roblem of

unique problem. not necessanly related to meeham~ ..
cal difficulties, but more b actual learmng difficul -. v
tiess Thus} each item.was examinéd and will be‘ re- o
wmtten jn an attempt to $blYe each particular prob- .

lem. - “ . L s

.

DR SN . - ,

There was pnly one item%n the Type ul graup. . - -
This item had‘a very low success ratg (4 1.7%) and .
many, comﬂénts. Itwas determmed from the c0m< . R
ments that the user did not know what ‘he/she o0 .
' supposed to do. As’ j‘consequence ‘an ivstruc on o N
for the uaer Will be included with that item so that . ° .,
the useér hay utdérstand the correct procedure fqr LA
anSWermg the item. . o et :




Those 1tems 1n the 60% - 69.9% range were con-
sidered to be of marginal success and thus should
.  be reviewed, but not classified. There were eight .
v items falling within this growp\and when thérespon-
ses were examinéd it was. dlscov\?’ed that one of two

. *  eprors‘had occured. The first wis the situation dls- -

cussed in the Type I revision. The other was typing
- errors that occured when the user attenipted fo enter
. tus/her answer. Thus, to increase the success rate
P be these items, a more effecive answer~processmg
!echmque wxfl need to be developed.
’ ' . '- .
Other revision included ideas and suggestions
. given by the users. These responses; in most
Y cases, dealt with the desire t6 have more information
s in certain areas ofIDF or to modify, the manner in
which the mformauon was presentea For example.
. atiumber of usexs desired to know more about.
-, EDDOC and IDPUTI.

Also, some felt a greater num-
ber of diagrams and illustrations would have hrelped
-1, facilitate their learming . .
l . « "+ Summary ,
L The major 1nstructional goal of the tutorial is s

that the user will be able to create a CAl program:
usmg IDF wuh the aushor's m.anual functioning as a
’ : reference. This goal was 4lmost impossible to meas-~
¢ -ureduring the testing ‘procedure. The measuremant
A of the major goal came, in fact, after the actual test-
ing was completed. Many of the users that com-
. ple!‘ad the module had actual assxgnmems in !Belr
' respec!n/e classes of credlting a CAl module us:ng -
any La.ngerage avaxlable Upon completion of the
module, a grgat niimber of these users chose IDF as '
“ .2 the language us'ed for their pro]ects The au!hor 3,
‘o talked with many of the ustrs *after they had begun
. the prograitming and after they had completed the
" ' modules. He-received positive redction- from almost ,
everyone about the IDF tutorial. They said that it
, - gave considerable insight into some of the small
problems and ideas folluse during the programming.
They alsb related that mamy aspects which they felt.
would not be remembered diter taking the tutorial
were, in fact, recalled when the actual programmmg
process for each began. These verbal comments to
' - the author gave an indication that the ma)or instric-
w tional goal was achieved with relative success., «
!
- s, Even thougH the-major goal's at!ainmeh‘f\was‘
' considered successful, the testing-revision chlét
will not be teminated. It is hoped thatsthe retision
s ' in the,prevyioas section will add more po“?er and
syield bem},r resultg on those portions of the module
<8 needing it. Thus, all subsequent festmg ~revisdn
! ’ ¢ cycles will then produce only minor problems tobe ’

> eliminated. .. #\
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