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FOR EWOED

PLATO is a unique resource available only on the U-C campus of the
University of Illinois. The utilization of PLATO to foster individualized
learniny by vetarinary students and to assist the inmstructional faculty, is
a unique and stimalating challenge facing the faculty of the College of Vetor-
inary Mzdicine at 1llineis.

PLATO 1s not a complete teacher; in fact, PLATO is only one of several
Kings of teaching aids thet probably sheulu be available in a complute
learning and teaching situation, viz., audiovisual tap=s, televisions, pro-
Jection slides, line i(llustrations, teaching models and printed materials
including books. Many students and teachers will adapt enthusiastically to
PLATO whereas a few may not; so be it. In general, that method which is
irdividually most effeczive for learning is the best, ro matter what its
nature. However, it is doubtless prophetic that John G, Kremeny, President
of Dartrmouth College, stotes ia his nmew book, Man ard the Computer, that he
expects 90% of the future graduates of Dartmouth teo be capable and accustomed
to utilizing the computer as an all-pervasive tool for academic learning and
societal convenience in the next generation.

It appears to me that members of the faculty and student body of
this college would be amiss not to inform themselves regarding the Veterinary
PLATO Pregram in all of its potential for learning and instruction in the vetoer-
inary curriculum. 1t is quite clear that the State of Illinois can not finance
the education of all its citizens wanting to study veterinary medicine; neither
can this college supply erough graduates within the limitations of its present
or projecied physiczl facilities to meet the public demand for veterinary
service. Somehow more effective methods of educating veterinarians at a lesser
cost in time and dollars must be found than now exists in the present pedago-
gical system. Perhaps the Veterinary PLATO Program offers a significant
potential to the veterinary faculty for imeeting this challenge, as a means fol
the faculty to improve the quality of teaching, as well as to meet its pedago-
gical responsibilities to the University, the vetevinary profession and the
public, :

The admiaistration of the college and of the University of Illinois have
given strong moral and financial support to PLATO, as a systenm having a
tremendous significance in the future of higher education in general and for
the health professions in particular. On the national scene, the National
Science Foundation, joined recently by the National Institutes of Health, have
extended financial support for educational research in the applied uses of
PLATO.

I comnend the Veterinary PLATO Project to the faculty and studerts of
the College of Veterinary Medicine and hope that all will give serious consider-
ation to its merits.

L. Meyer Jones, Dean
College of Veterinary Medicine
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PURPOSE
The purpose of this handbook is to provide the faculty
of the 7ollege of Veterinarv Medicinz with information about
the PLATO system and to provide instructions for participa-
ting in lesson preparation. It is not intended that faculty
members necessarily program their own lessons; however, it is
hoped that this handbook will aid the teacher in seeing more

clearly the role of PLATO in the repertory of educational tools.
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PHILOSOPIY

The PLATO program of the CVM is intended to be a service oriented
operation for the faculty and students of the college. It is intencad to
support their endeavor to improve the quality of veterinary education by
using computer-based instruction and training where appropria: .

The PLATO program should be beneficial to the faculty. It should
reduce the amount of impersonal instruction to large groups and increase
the amount of personal individual instruction. It should -educe the amount
of repetitious instfuction and free the instructor for more creative com-
munication with his students. It should reduce the amount of '‘paper-
grading" and mathematical manipulation of grades, and increase his knowledge
of the student's proficiency by means of better records and statistical
analysis of those records. It should increase the instructor's prestige
as he uses advanced methods to communicate with his students. Furthermcre,é
his prestige should be further increased as PLATO spreads beyond the
university and State of Illinois. Progrsms that are acceptable by an
instructor's colleagues, or prepared in cooperation with them, iay be
used At other veterinary schools in the future. There is also the possibility’
of increased income. CERL has renuested that a royalty be paid to those
who have a substantive input into the preparation of programs on PLATO.

The PLATO program should be beneficial to the students. It should
insure, by individualization and extensive interaction, mastery of lessons
that are programmed. The student should be able to use his time more

efficiently by working at his own pace, by branching over material he
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already knows, and by time-compression of some of the laboratory exercises.
The program should reduce erroneous learning by providing immediate feed-
back to the student. It should provide more realistic learning thi@ugh
display of color visuals, graphics, playing of audio-recordings, problem

solving exercises, simulations and gaming.




HANDBQOK FOR VETERINARY FACULTY
USE OF THE PLATO SYSTEM

George M. Grimes, D.V.M., M.M.S,
Coordinator, PLATO Project
College of Veterinary Medicine
University of Illinois, Urbana, Illinois

PART 1

THE UNIVERSITY OF ILLINOIS PLATO SYSTEM

Definition:

The PLATO system is a computer-based system totally devoted to
education. The word "PLATO'" is an acronym for Programmed Logic for
Automatic Teaching Operations; however, this phrase does not adequately

identify nor describe the system.

History:

Although the PLATO system is a new dimension in camputeriéased edu-
cation, it is based on research and development. Since 1959, it has passed
through four stages.

PLATO I consisted of one terminal and PLATO II of two terminals.
PLATO III consisted of 75 terminals, any 20 of which could operate at any
one time. PLATO IV may consist of as many as 2000 to 4000 terminals.
Twenty of the PLATO fIf terminals were located in a classroom at CERL
(Computer-based Education Research Laboratory). Others were located at
various sites on the Ul campus, at a school of nursing, at a nearby ele-
mentary school, and one was located at Springfield, Ill. It was necessary
that PLATO III terminals be connected to the computer center by means of

cxpensive coaxial (television) cables. PLATO IV terminals require only



voice grade communication channels; thercfore, they may be economically
located hundreds of miles from the zomputsf.

PLATO 1Il terminals used t=levision type display screens with black
and white images. It could display alPhanumeric characters, graphics, and
black and white line drawing pictures. The major breakthrough in the
development of the PLATO IV system was the inventlon of the 'plasma panel"
by Bitzer and Slottow in 1gédg The plasma panel is a display screen on
which computer-generated characters are shown., It also permits rear-view
projection of color visuals on the same screen. In addition, the PLATO IV
system also has a touch panel capability and a random access audio retrieval
unit which can play short messages when activated by the computer.

Only about 3 average size lessons could be taught on PLATO III at one
time. PLATO IV permits many times that number of lessons to be taught at one
time. Even with its limitations, PLATO 111 was used to teach more than
100,000 student-contact hours in a wide variety of subjects (languages,
nursing, mathematics, biology, physics, chemistry, etc.) to a wide range
of students from preschoolers to postgraduates.

PLATO IV with its large scale computer, extensive flexibility, economic
feasibility, and capacity of wide distribution of terminals is expected to

probe new horizons in education.
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Physical Corponents of PLATO System (Hardware):

The PLATO system consists of a large scale computer, Control Data
Corporation 6000 series computer with auxillary and interface equipment
connected to numerocus PLATO terminals by means of inexpensive communication
channels (fig. 1). The computer is the information-processing brain of the
system. The auxillary equipment permits such operations as storage of lessons
on Jdisks or tapes, and printout of programs (fig. 2). Interface equipment
makes possible the use of numerous terminals on an individual basis.

The many PLATQ. IV terminals may be located at great distances from the
computer. They have been operated on a demonstration basis from Europe, and
on a regular basis from both coasts of the United States. Only '"voice
grade" communication channels (telephone lines, satellite transmission, etc.)
are needed for communication with the computer.

Terminals located at the College of Veterinary Medicine will be connected
to the computer by means of a private telephone line. The speed with which
information can be transmitted over the line (milliseconds) and the relatively
slow speed of students using the terminals (seconds) per..ts time for the inter-
face equipment to Keep track of the terminals and students, Several lessons
may be used at one time, and students may work in different parts of the same
lesson at any one time. For example, twenty studénts at the College of
Veterinary Medicine may be working on four different lessons (e.g. Veterinary
Diagnosis Program, Pupillary Reflex Program, Veterinary Mycology, and Idenéi;
fication of Hormone Unknowns). Four of these students may be working on the
Veterinary Diagnosis Program, one on the first case, two on the second case,

and one on the third case, all in different parts of the same lesson. At the
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sane tihe, a programmer may be wri tireg 2 lesson from another PLATO IV ter-

minal exactly 1ike the ones the students are using.

PLATO IV Terminals (Student Consoles, Teaching Stations):

The PIAT) IV terpinal (see fig. 3) comsists of & keyboard, a plasma
display panel, and a s1ide selectox. A random access audio umit and a touch
panel can be used as opfiomal equipnent. Students communicate wlth the
conputet by means of 3 Keyhoaxd or touch panel, and the computer communicates
with the student by generating al};hanmérit chatacters or graphics on the
plisma display panel, by activating the slide selector showing color picturxes,
or by activating the audio device which plays a recording. The keyboard has
the same characters as 4 typewriteT plus several other keys functionally
useful for edycation: MEXT, EELP; DATA, LAB, BACK, etc. The student may
type letters, numbers , words, or sentences, Or pPress one of the specialijed
keys to communicate with the computer. Most lessons are designed for minpipum
tyPing. HoweveT, Studerdts who are completely imept at typing soon betome
accustomed to the keyhoard -

The p lasna display scxeen consists of a grid of iiﬁe wires imbedded ip
two plates of glass ggpgréied by a space contiining n<ont gas. Fine gold
wires aZte deposited om the glass plates - hgfizénts@llj on one plate and ver-
tically on the other - f@rﬁing 2 gridwork of 256,000 dntersections. The

colputeT can '"write" in this display screen by turmning on the appropriate

wires to ldght neon gas at any intersection, This design permits computer
generated charactexs and graphics to appear on the scxeen. The panel is
also transparent, permitting rearview projection of color pictures from g

mi crofiche . Computer geherated materdal such as yords or circles can appear
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or2 the screem superimposed om & color picture., The microfiche contains 256
colox piccures vhich are xandomly accessed upon command of the computer in
less than 1/3 of a second -

The touch parel allows a student to indicate a particular area on the
dispRay with his €£inger., It consdsts of a grid of infrared beams with 256
irrterse«<!i s covering the screen- When the student's finger interrupts the
beams, the device detects the Location and sends a message of the student
touch t@ the compueter. I is similar to the "electric eye" used for opening
doors at sone business E;sﬁabliéhmem;sf.

The random access audio unit plzys recorded messages of sounds upon com-
mand of the computer. The infomation is re::.a‘rded on a disk which holds
approximately 22 miﬁucgs of audio material. Messages may bé fram_l/S second
ﬁr’: 1 nirwte in length. Upon command of the c:csmputér, the device retﬁeves
any message £rom sournd tracks on the disk within 1/3 second. In veterinary.
nedicing, xecorded heirt sounds , respiratory sounds, or other body sdunds
can be made avadilable to the student om PLATO. These are randomly accessed
and played for the student accoxding to what the clinical specialist desires
tﬁé s tudent to heax, |

The capabilities of displaying computer generated material, dis;ilaying
color slides, playding recorded messages, and using the keyboard aﬁd touch
panel cen be employed in any combination, For example, if the plasma panel
displays a slide of tie heart axea, computer-generated circles can indicate» '
Vvariods heart valve areas, words can ask the student to touch the heart valve |
area he vishes to hear, the touch parzel can indicate the part the student

touchas, and the computer will activate the audio device which plays the heart
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sound from that area. These capabilities, plus branching techniques charac-
teristic of computer-assisted instruction, are used in a number of veterinary

lessons which have been programmed on PLATO.




Progranming a lesson on PLATO:

The physical components of the PLATO system, known as 'hardware,"
have been briefly described. The programs, nonphysical components of the
system which make it perfcrm as a computer, arz known as "software.' The
digital computer opera.es at the most elemeniary level in base 2 (0 or 1,
on or off, magnetized or not magnetized, etc.). This is sometimes known
as "machine language." Since it would be impossible, under practical con-
ditions, to program in ''machine language," other "higher' languages must
be interjected between the programmer and the machine. One of the "highest'
computer languages is known as "TUTOR." This language, which is much like
English, is used to program PLATO. TUTOR, as the name implies, is parti-
cularly intended for educatiang (Other programming languages with which
the reader may be familiar are COBOL, used in business programming, and
FORTRAN, used in scientific p:@gfamming.)

The TUTOR language is written by the "éystems Programmers'' of CERL.
Lesson programmers use the TUTOR language in writing their own lessons, A
brief description of using this language will be given later.

The steps in programming a lesson are as follows:

1, First, a lesson space must be‘requested and obtained from CERL.

2, This lesson space is given a file name consisting of 10 letters

or less. For example, ''case,' '"bact," "puflex," etc. -
3. VWhen an individual is programming a lesson at a terminal, he is

said to be in éhe "author mode'. When he or a student is using

a lesson, they are in "student mode". Lessons may be programmed

or used from any PLATO terminal.

16
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Basically, a lesson is divided into "units.' A unit may be

compared with pages in a "scrambled-page” programmed book, or

frames in a written programmed imstruction text. The information
the student sSees on the screen is usually only one unit. However,
another unit may be "joined" to put additional information on the
same screen.

Units contain TUTOR “statements" which each consist of a '‘command"
and a "tag." The command instructs the computer to perform a
specified function, e.g. WRITE commands the computer to write on the
screen the information that is to follow (in the tag). Thé tag €on-""

tains the informatioun the computer has been "commanded" to perform.

For example: N gf“‘ﬁéﬂgﬁd
Command Tag |
S B i 1
!

write What is the common name
for a canine?

The words "What is the common name for a canine?'' are the éﬂrds the

student will see on the screen. ’ | i
Commands are generally of two types, regular aﬁd judging.

a. '"Regular" commands are rather straightforward such as "WRITE,"

"At,'' '"Slide," etc. |

b. 'Judging" commands judge the student's answer such as "Answer,"

"Wrong," '"Concept." ctc.

13 -



6. Listed below is an cxample of how a unit may look in the program of

a lesson.

unit DOG
at 1012 (line 10, space 12)*
write What is the common name for a canine?
arrowv 1415 (Place an arrow at line 14,
space 15 and start judging
the student's answer.)
answer Dog (a correct answer, judge OK)
at 1515 (Line 15, space 15)
write Excellent (the response if the answer
is dog)
wrong Cat (a wrong answer, judge NO)
at 1515 (Line 15, space 15)**
write You should know better (the response if the answer
than that. is cat)
*NOTE: The screen consists of 32 lines and 64 spaces.
HNOTE : Although the "Wrong' answer comment is written at the same location

as the correct answer comment (1515), this creates no problen
since only one answer will occur at a time.

The regular commands in the example given above are: unit, at, and
write.

The Judging commands are: answer, and wrong.

There arc more than 100 commands in the TUTOR language. By mani-
pulating these commands, highly sophisticated programs can be
written. - The above example is an extremely simple example to in-
dicate how programming a lesson may occur.

During the programming of a lesson and after it is written it is review
and revised numerous times until it performs specifically as intended. Unlike
a book, a PLATQ program should never be said to be complete or finished.

Months after a program is in use, it may be altered by its author as a re-

sult of findings by students.

Lessons may be 'printed out" for study remote from the terminal.

14
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Student Use of a Lesson:

Lessons (programs) are stored on disks or tépes. Wﬁen ready for use by
a student, the lesson is transferred to the "core" of the computer. Many
other lessons may be in core at the same time, but the computer keeps track
of which lesson is in use at which terminal. There is a 1imit té the number
of lessons, according to their lengths, which can be in core at one time.
If there is not enough room in core when a lesson is read in, a notice will
appear on the screen, ﬁN@ ToOom in_ecs" (ecs=extended core stcrage}.

In a separate program, student names and the iessons they are pé?mitted
to study are recorded. St:dent names that are not re;ﬁfded are not permit-
ted to use the lesson without the permission of the instructor. While
the student is interacting with the lesson, this program keeps a record of
his progress. Later this record provides the following information:

1. It indicates where the student stops. When the student re-
enters the program at a 1atei time or date, he will start
where he left off.

2. It informs the instructor of the progress of the student.

From the record the instructor may have pTivaté discussions

with the student to help the student better undersrané the

subject-matter.

The record may be used for statistical evaluation of the -

¥ ]
"

student's performance in the program.

With the lesson read into the core of the computer and student records

set up, the student is then permitted to study the lesson. He interacts

19
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with the lesson as designed by the program. It may be a simple test, a

problem solving situation, & simulation of a real world activity, or a

drill and practice at some skill in which he needs to become proficient.
As indicated earlier, upon completion of the period, the student may

sign cut of the lesson and return to complete it at another time. When he



PART II

EDUCATIONAL CHARACTERISTICS AND INSTRUCTIONAL METHODS

Educational Characteristics of PLATO:

The PLATO system has characteristics which make it particularly

suitable for educational purposes:

a. INDIVIDUALIZATION =~ A student works as an indiviﬂual.at the
PLATO terminal. HéAmay work on lessons different from other
studer ¢s, or he may work in different locations in the éame
lesson, and still be recognized by thexegmpuﬁer on an indivi-
dﬁal basis. Some of the characteristics to follow may bé.
considered as;ecﬁsAaf individualization.

b. ACTIVE PARTICIPATION - The student and the computer interact
with one another in an active learning experience for the
student. The student or the computer may ask or answer ques-
tions according to the program.

c. SELF-PACING - The student may work as fast or ag slow as his
ability and desires permit. He is limited only by the amaunﬁ
of time he is permitted to use the system.

d. FEED-BACK FOR THE STUDEWT - The student receives immediate
knowledge of results of his answers to questions or solution
to problems.

e. FEED-BACK FOR THE INSTFUCTOR = The instructor can receive in-
formation on the progress of the student from records compiled

by the system.

]
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PERSONALIZATION - By using students names and response history
in programs and by providing a large number of responses to
student questions, the system can become rather personal to

individual students.

- TIME=COMPRESSION - Some programs reduce the amount of time

necessary for the student to receive an answer to his inquiry.
For example, in the bacteriology and the mycology programs, thé'
amount of time necessary for the student to see how an organism
appears when it grows on certain media is reduced from hﬂgrs

or days into seconds.

RAPID EDITING = When "feed~back" indicates changes should be
made in the program, the PLATO system permits rapid éditing'af
the program from tﬁe same terminals used by the students.
Revision éf an answer, misspelled words, or grammatical errors
can be corrected in as little as 30 seconds. Revisions in
teaching strategies may require a number of haufs for repro-
grgmming_

RECOGNITION OF ALPHANUMERIC CHARACTERS, WéEDS, SENTENCES, OR
CONCEBTS - The recognition of single letters or numbers is
common in @ﬁher computer~based systenms, butvlangerIStEings of
characters are limited. The PLATO systeﬁ not énly iecggnizes
words and sentences enterad by the student, but by use of syno-
nyms, a concept written in several different ways may be recog-
nized. For example, in the "Veterinary Diégh@sis Program,” if
"basic complaint" is the concept, the student will receive the
same answer to: "What is the problem?" "What's vwrong?" “what is

the incoming complaint?" "What is the animal's trouble?" "What

18
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is wrong with the animal?" etc.

RANDOM ACCESS DISPLAY OF COLOR VISUALS = Calai transpérencies
from a microfiche can be displayed on the glasmé panel by rear-
view projection as established by the Erégrama- For example, 1
student working in the bacteriology program may(rEquesﬁ a gram
stain on his unknown organism. A color picture éEbthe organism
under gram stain is then shown on the screen. In this par-
ticular lesson, while the picture is still on the screen, the
student is requested to interpret the findings.

RANDOM ACCESS PLAYING OF AUDIO RECORDINGS - F:ém a prerecorded
disk, an audio recording may be played as éstaﬁlished by the
program. For example, in a program "Normal and Abnormal Heart
Sounds,"” a heart sound may be played for the student whavmust
identify the sound (e.g. patent ductus azﬁerigsus,‘splitafirst
gsound) .

BRANCHING WITHIN OR BETWEEN LESSONS = As previously indicated,

the basic components of a lesson are units. Either as estab-
lished by the program, or by the action of the student, the
student may be sent to, or select another unit anywhere in the
lesson. For example, if a student is in a unit which asks a
guastion, the student enters an answer. If his answer is correct,
he may go to the next unit for another question, or he may skip .. .
several units to a more advanced question. If he gets the answer
wrong, he may be sent to an entirely different unit that tells
him he is wrong and gives him corrective information. Before

the student answers the question, he may press the key —-HELP-

23
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and be branched to a “help" unit which gives him additional
information on the question.

Branching between lessons is also possible on the PLATO
-system.: If a student is working in tﬁe "Vetétinary Diagnosis
Program" and needs to go to the "Veterinary Mycology" program

to identify a fungus, then return to the case, this branching

m. GRAPHIC CAPABILITY - Still or moving graphics may be displayed
on the screen. Abgraghic display of a dog or the optic tracts
may be displayed. Moving nerve impulses along the optic tract
may be represented by lengthening dotted lines moving from the
eye to the brain. A moving graph on a scale may be displayed
which indicates the blood glucose level as it is affected by an
injection of insulin.

n. STUDENT CHOICE - The PLATO system permits the instructor to give
the student the épPthunity to choose lessons or materials to
be studied, if he desires. For example, i; the program "For-= -
mulation of a Radiographic Technique Chart," the student is
permitted to select the size of x-ray unit he wishes to use to
make his technique chart. This allows the student to express
his own desires, or select the machine he expects he will be
using upon graduation. -

Many of the :haracteristics described above are inherent in indi-
vidualization and are used in each lesson developed ﬁar the Collegs of

Veterinary Medicine. All lessons provide: individualization, active

participation, self-pacing, feed-back, rapid editing, recognition of

alphanumeric characters, and branching within lessons.
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Instructional Methods:

The flexibility of the PLATO system permits numerous teaching
methods to be used. These may vary from a simple-linear testing to
a ;é@plés gaming simulation of a "real world" situation. Most PLATO
lessons use a combination of methods in each program. Instructional
methods possible on PLATO ma§ be based on:

3. . Routing through the program, 2. The amount of repetition,
3. The modes of student interaction with ;hé computer, 4., The amount
of display, and 5. Type of problem solving.

1. Routing through the program is the basis of two methods which

may be used: "linear" and "branching." In many programs, some of both

are used. With linear routing, the student proceeds in a “straight-line"
manner from one point to the next without opportunity to branch to other
parts of the lesson. A typical example of linear routing is a quiz in
which the student :éeéives no heip. nor opportunity to change course.
PLATO helps by keeping a record of the student's answers. This record can
be used to indicate to the student his weaknesses in the subject matter,
or to the instructor the proficiency of the sﬁﬁienﬁ in the subject matter.
Branching has been descéibed earlier in this document. It is the most
frequently used type of routing as the student receives help, cues, feed=-
back, etc. or as he indicates that he wishes to proceed to another part
Qf-thé lesson by pressing -BACK-, -DATA=, —HELP-, etc. .

2. The amount of gepeti;ipn determines the amount of "drill and

practice” to be afforded by the program. The student may be patiently

drilled in a lesson by PLATO. For example, in the program “Identifica-
tion of Normal and Abnormal Heart Sounds," the student may repeat the audio
21
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heart sounds over and over until he is able to recoqnize them. Some
lessons provide practice in application of principles while varying the
content of the lesson. For example, in the "Veterinary Diagnosis Pro-
cram," the student receives practice in diagnostic procedures as he
diagnoses a number of different cases. Drill and practice may also be
accomplished by repeating lessons, which the students frequently do.

3. The modes of student interaction with the computer indicates
three methods which may be used: "Tutorial," "Inquiry,” and "Dialog."
These depend on whether the computer or the student assumes the initia-
tive for guiding the learning of the student, or whether there seens to
be a dialog between the two. Dialog or Socratic ox discussion may be
considered a combination of both tutorial and inquiry.

a. The computer initiates the inquiry:
) (1) The computer may present the inquiry in several,

or a combination of several ways:

(a) A written question (e.g. What is this heart sound?)

(b) A picture with a question (e.g. Picture of a cell
with question:  Identify the golgi apparatus.)

(c) A graphic with a question (e.g. Graph of blood
glucose 1evel.with question: Use the arrows to
indicate the change of blood glucose level aftera;_
the injection éf epinephrine.)

(d) An audio recording with question (e.g. Sound of
abnormal heart condition with question: What is

- a disease this heart sound is associated with?)

26
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(2) The student may respond to the computer inquiry in
several ways:

(a) By typing a single alphanumeric character (e.g.

a, b, e, or 1, é, 3, etc.)

(b) By typing a number of letters, words, or numbers
(e.g. It is a patent ductus)

(c) By typing various characters on the keyboard (e.q.
+, E’T’ﬁ“%' or\y)

(d) By filling in a chart (e.g. radiographic técﬁnique
chart farmuléﬁian)

(e) By drawing on the screen using dots, dashes, arrows,
etc. (e.g. Using arrows, aréw a bell~-shaped curve.)

(f) By touching a location using the touch panel (e.g.
Touch the heart valve area.)

(g) By drawing a iine using the touch panel (e.g. With
a picture of the abdomen of a dog on the screen,
draw a line with your finger where you wish to make
the incision.)

(h) By asking a question ("dialog") (e.g. Computer:
"What do you wish?" Student: "What is the temper-

ature?" Computer: "102.59F.")

(3) The computer may respond to the student's answer in one -
or a combination of ways:
(a) OK oxr NO (e.g. Student answer is right or wrong.)
(b) With a constructed answer (e.g. "You are doing

great!” or "Ancther answer is better."
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(c) No answer until later. (=z.g. In one program, na
answer is given until both diagnosis and treatment
are evaluated.)

(d) The correct answer (e.g. After several tries, the
student may be given the correct answer.)

(e) Help, cue, or guidance in finding the correct
answer (e.g. After the student has given the wrong
name to a heart valve area, the computer may re-
spond: "This is not the aortic valve. Press
-HELP= for the names and descriptions of all the
valve areas.)

(f) With a picture (e.g. After the student has answered
several questions cerrectly, the computer may show
a picture indicating how all the parts fit together.)

(g) With an audio-recording (e.g. If a student has in—.
dicated that an abnormal heart sound is normal, the
computer may play the normal for him in order for
the student to near the differencé.)

(h) By a graphic design such as a circle, arrow, or
graph {(e.g. If a proper area in a picture is not
selected, the computer may respond with a circle or
arrow to indicate the correct area.) -

(i) With a computer-generated question (e.g. To a ques-
-tion concerning qiggnésisf the student may answer
"cystitis." The computer may respond, "What kind of

cystitis?") ("dialog")

28
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b. The student assumes the Initiative in making theé inquiry

(or asking questions):

(1) The

student may present his gquestions in several

ways:

(a)

(b)

(2) The

one

(a)

(b)

(c)

By pressing a single alrhanumeric character where
a list of questions are presented. (e.g. The stu-
dent presses a number or letter of the inquiry he
wishes to select.) Ordinarily this is not con-~

sidered.an effective method of asking a gquestion:

iz kept of the inguiries the student selects and
is judged on his ability to select the proper
guestions.
By typing a question (e.g. How long has the dog
been sick?)
By touching the display screen (e.g. The student
may point to a place on a picture of a cell which
he desires to see enlarged.)
computer may respond to the student's guestion in
or a combination of ways:
With a constructed answer (e.g. She has been sick
for two weeks,)
With a picture (e.g. An enlargment of a part of
a cell.)
With a graphic dispia§ (e.g. A phonocardiogram of
a heart scdnd;)f_
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(d) An audio recording (e.g. A recording of the lung
sounds by stethoscope when reguasted by the student.)

{e) A question back to the student (e.g. The student
may ask the question: "How long?" and the computer
respond: "Please be more specific" to which the
student responds: "How long has she had blood in
the urine?" which the ccmputer answers: "About two
months.") ("dialog")

{3) The student may respond to the computer’s answer in
several wayss

(a) He may collect infarmatian to make a decision (e.g.
In the "Veterinary Diagnosis Program" the student
collects information on the cases to make a diag-
nosis and give proper treatment.)

(b) He may disregard the answer as being of no vaiuéi

(c) He may ask another question

(d) He may provide the answer to the guestion the
computer has asked. (See b. (2) (e) above)

(e) The student may use one of the specialized keys to
branch to another part of the lesson. (e.g. The
answer may remind him to loock at the patient's
records. By pressing the key -BACK- the records zl
are pravided;)

4. B large amount of display with minimal student interaction may

indicate that the instructional method is a "Demonstration." The graphing
capabilities of PLATQ permits the demonstration of sensory and motor
pathways of nerve impulses. Graphing or a series of pictures may animate
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phagocytosis.

Pictures and audio recordings may demonstrate heart valve

locations and sounds therefrom.

5. The type of problem solving may indicate thit the strategy is

a-

"problem 3olving,’

1 ==

' "Simulation," o “"Gaming."

"Problem Solving"” implies that a problem is presented and

the student seéks the sclution. It is not necessarily

assariated with a model of a real world situation (simula-
tion). Some examples of problem solving in veterinary pro-
grams include:

(1) Identification of parts of a cell in the program:
"Cytology."”

(2) Solving problems using the Nernst eguation in the
program: "Bioelectric Properties of the Cell Hem;rane.“

(3) Circulation problems in the program: "Principles of
Circulation.”

(4) Identification of hormones based on their expected
action in a laboratory animal in the program: "Identi-
ficatior of Hormcne Unknowns."

"Simulation”" implies problem solving which is a model of

a real world situation. Some examples of simulations in

veterinary programs include:

(1) A model of a bactericlogical laboratory in the program; .. .

"Identification of Bacteriological Unknowns."
(2) A simulated diagnostic situation in a veterinary prac-

tice in the program; "Veterinary Diagnosis Program.”



in the program, "Antemortem and Postmortem Inspection
of Food Animals."

(4, Simulated heart disease cases which the clinical
veterinarian may encounter in the progr:m, “"Canine
Cardiac Conditions."

(5) A simulated poultry discase situation in which the
veterinarian diagnoses the djccases in the program,
"Poultry Diseases.”

(6) A simulation of neurvlogical disorders the clinical
veterinarién may encounter in the program, "leuro-
logical Exam."”

(7) A simulated situation in which the veterinarian pre-
p~res a radiographic technigque chart on an x-ray
machine in the program, "Formulation of a Radiographic
Technigque Chart."

(8) A simulated mycology laboratory in the program, "Vet=-
erinary Mycelogy Program."

(9) A simulated examination of an animal for optic tract
lesions in the program, "fha Pupillary Reflex."

€. "Gaming" implies a problem salviﬂg strategy in which rewards
s and competlition may tend to motivate the student. The re-
wards may be (simulated) dollars or Percentégesi The Eémpé—
tition may be with the :@ﬁputer or with other students. 1In
the program "Identificatien of Bacteriological Unknowns,"
the student is charged for the media he uses. He attempts

to keep the costs as low as possiblc. The computer lieeps
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a record of his expenditures, and after the student has
i“"anrified the unknown, conmparass the student expenditure
with che estimated laboratory expenditure for the same
teet. The student attempts to "beat” the computer. In
the program “"Identification of Hormone Unknowns," the
student is charged a ge:céntagé each time he tests his
héfﬁ@nag“ He attempts to identify the hormone with the
least number of required tests, thus with the greatest

percentzge of efficiency.
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PART III

COLLEGE OF VETERINARY MEDICINE PLATO PROGRAM

Background:

The first two years of the CVM PLATO project were concerned with
probing the various capabilities of computer-based education using the
PLATO system. Now, by means of a grant from NIH and other support from-
CERL, the College of Vcterinary Medicine is able to put into practical
service that which has previously been experimental.

During the summer of 1970, the College of Veterinary Medicine began
to prepare lesson material for PLATO IV. By the fall of 1972, the tran-
sition from PLATQ III to PLATO IV was in progress. By that fall, éame
25 lessons, involving approximately 22 faculty members, were in various
stages of development. These lessons represented an estimated 60 to 80
hours of instructiocn. A catalog was published which listed the programs,
their authors, and other information. Some 450 student-contact hours were
taught to veterinary students, using two of the programs on PLATO III.

In the two-year period, the various capabilities of PLATO were explored.
Several instructional strategies were employed ctésﬁiﬂg; inquiry, tutorial,
problem solving, simulation and gaming). The various interaction capabili-
ties of the system were employed (pictures on the séreen, audio-recordings,
and touch panel). The problems of developing and presenting lessons usiné
the PLATO system were exposed and metheds for solving those problems devised.

By September 11, 1972, three PLATO IV teiminals were located in the

Basic Science Building of the College of Veterinary Medicine.
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Much of the subject matter in the veterinary curriculum is particularly
suited for computer-based instruction using the PLATO system, Unlike
philosophical er cultural studies, many vetcrinary subjects are more

specific and less disposed to individual opinion.

AMthough there has been a knowledge explosion as a result of extensiwve
research which has been greatly beneficial, much of the information the
protessional student is expected to learn prior to graduation remains
essentially the same after many years, e.g. the names of anatomical parts,
the names and characteristics of bacteria that cause disease, the recogni-
tion of lung sounds, the diagnostic process, etc.

Much of veterinary instruction requires visual representation. This is
particularly true of histology, embryology, pathology, bacteriology, para-
sitology, clinical pathology, clinical medicine, radiology, and surgery.
The color visual display capability of PLATO IV makes it ideally suited for
providing this facet of instruction.

One of the more difficult areas of instruction in veterinary medicine
is that of teaching body sounds. The audic capability of PLATO 1V should
grcatly enhance teaching heart, respiratory, and other body sounds.

Many areas of veterinary instruction require individual attention.

By individual intcraction provided by the PLATO system, it can be assured -

that the student has learned a particular facet of knowledge with acceptable
stendards of performance
Teacher efficiency should be increased. Pilot programs have indicated

that for some lessons, the teacher can teach more material to the same



number of students in less time,
These and other general reasons previously given show that the use of

PLATO at the CVM should be a desirable means of instruction.
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Organization and Functions:
Lrganlzallon dit 12,

The organization of the PLATO program for the CVM is diagrammed in
figure 4. The Dean of CVM is responsible for the overall project. The
Department Heads and Subject-matter Specialists are responsible for the
subject matter content of the lessons. The Coordinator, and the Assistant
Coordinator work with the Department Heads and Subject-matter Specialists
in getting the material programmed on PLATO. Student Programmers program
the subject matter, the Biomedical Photographer, Illustrator, Computer
Programmer, and Classroom Supervisor support the total project with théir
various specialties.

The functions of individuals working with the CVM PLATO Project may be
divided into two groups of activities, subject-matter activities and PLATO
programming activities.

4. Subject-matter activities:

Department Head
(1) Selects or concurs in work of Subject-matter Specialist
(2) Concurs on subject matter to be programmed
(3) Concurs on content of subject matter
(4) Provides released time for Subject-matter Specialist
Subject-matter Specialist:
(1) Provides subject matter content -
(2) Works with Cocrdinator and Asst. Coordinator in lesson
design for PLATO
(3 Works with Student Programmer in design and programming of

lessons

38
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(4)

(5)

(6)

(7)

Works with programmer in revision of lesson after
student trials

Works with biomedical photographer-illustrator in
development of audio visuals

Provides for proofing of lesson from grammatical
viewpoint (spelling, etc.)

Assigns students from target population for student trials

Student Programmer:

(1)
(2)

(3)

(4)

Studies subject matter to be programmad

Works with Subject-matter Specialist in preparing lesson for

programming

Programs lesson content according to desires of Subject-matter

Specialist

""Packages'' lesson into useable form for student teaching

Assistant Student Programmer:

(1)
(2)

Types rote subiect matter into computer
Makes minor subject matter revisions with Subject-matter

Specialist

b. PLATO Programming Activities:

PLATO Project Coordinator and Assistant Coordinator:

1)
(2)

Coordinates between CERL and CWVM
Coordinates within CVM

Designs and manages CVM PLATO Project
Prepares CVM PLATO grant proposals
Prepares CVM PLATO budgets
Requests PLATO lesson space from CERL
CVM

Assigns lesson space within

Maintains record of CVM lesson space

35
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(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)
(17)

Prepares catalog of CVM lessons

Assists Department Head and Subject-matter Specialist in
selecting subject matter for programming

Assists Subject-matter Specialist in design of subject
matter for programming

Assigns student programmers

Supervises student programmers and other CVM PLATO
personnel

Coordinates preparation of audio visuals for PLATO microfiche
and audio unit

Plans for student use of PLATO for teaching (Administrative
Planning)

Plans evaluation for CVM PLATO

Coordinates use of PLATO with external agencies for

veterinary subject matter (e.g. cont, ed., médiESCh.)

. Student Programmer:

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

Develops computer flowchart for lesson

Programs lesson into computer

Obtains students from target population for trials

Revises and perfects lesson with Subject-matter Specialist
Provides instruction and lesson writing material for

Assistant Student Programmer

Assistant Student Programmer:
(1)
(2)

Learns to use PLATO system under Student Programmer

Types rote material assigned by Student Programmer

40
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(3) Studies existing programs
(4) Revises existing programs as éssignéd
(5) Prepares for independent work as S5tudent Pragrammef
Biomedical Photographer-Illustrator:
(1) Prepares audio visuals for PLATO microfiche and recording
disks
(2) Works with Subjeéf-matter Specialist for development of
desired audio visuals
(3) Works with Student Programmer in implementing audio visuals
into programs
(4) Works with CERL staff in preparation of microfiche
Computer Prcgrammér: |
(1) Reviews CVM PLATO programs for efficient programming
techniques |
(2) Assists Student Programmers in developing efficient-
techniques
(3) .Develops sophisticated programming segments for lessons
© (4) Provides liasion with CERL systems programmers
Classroom Supervisor and Mcnitcr:-
(1) Maintains CVM PLATO Classroom
(2) Works with CVM students in trial of PLATO programs
(3) Provides feed-back to programmers
(4) Provides for security of terminals and equipment

(5) Assures classroom coverage during designated periods
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T}me Required to Produce a PLATO Program:

The time required to produce a PLATO érogram is highly variable.
Some programs have required months, while others have been conceived and
produced within a few hours. The time required of the Subject-matter Special-
ist varies with the amount of input he provides for the lesson. Some of
the factors influencing the time are:

a. Scope of the lesson

b. Complexity of the lesson design

c. Experience of the lesson designer

d. Complexity of programming

e. Experience of the programmer

f. Amount of illustration or number of visuals required

g- Availability of information and materials (e.g. A great deal

of research for information may be required, or recordings of
certain body sounds may need to be obtained)

h. Amount of graphing required

i, Amount of testing needed before use

Once one lesson has been produced, the amount of time for lessons to

follow shortens dramatically.

Developing a CVM Lesson on PLATO:

1. The instructor in veterinary medicine courses who wishes to prepare
a lesson using the PLATO system for a part of his subject-matter has various
personnel and services at his disposal,
a. The Coordinator or Assistant1Coordinator'ean assist him in
12
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subjéctﬁmsttsr, lesson design, coordination of illustrations and
audiovisuals, assignment of progrsmmsrs, svsluatiqn of programs
and coordination of student use. |

The Student Programmer works with the instructor in develop-

ing the lesson for programming and then programs the lesson for
the instructor. The student prsgsammér ?rsisss and perfects the
lesson to meet the desires of the imstiuctor, thrs there :

is material to bs'adisd to a program, such as additional
organisms after a basic program has beea developed, sn assistant
programmer may be assigned to psrfsfs thisvfunctisn.

The Computer Prsgrsmmsr (or Senior Pragrsmmsrj assists the

the instructor and the student programmer in developing

complex computer tsshniqsss which make the program perform in

the manner the instructor desires and in an efficient manner
(e.g. using a minimum of csmputsr‘ssrs space).

The Biomedical Photographer and Medical Iilustsstor sssist

the instructor by preparing audiovisuals for the lesson that
meet his desires. They also sece that the PLATQ microfiche

and audio disks are prepared. They work with the programmer

in implementing the audio visuals in‘the program,

The Classroom Supervisor assists the instructor by pro-

cessing CVM students through the program on a trial basis

and providing feedback to the Instructor and programmer.

At the time of instruction of a class, the classroom supervisor
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plans for and implements that instruction.

f.  Other serviﬁes that may be needed in the development of

a CVM lesson are provided from PLATO funds. Expensive

items will require consideration and approval.

2. Once the instructor has dééided to prepare a lesson, he needs to
make other concurrent decisions: (The Coordinator or Assistant Coordinator
can assist him in making these decisions)

a. He needs to determine how much time he can devote to devel-
oping a lesson. This influences ;he iength and complexity of
the lesson. It is recommended that the first lesson be short
and relatively simple. The estimated minimum amount of time
for working with a pragrammér is approximately one hour per
week.

b. He needs to select the lesson to be programmed. In deciding
on the lesson, the instructor should take into consideration
the educational characteristics and instructional methods
available on PLATO (Seé PART II). He shauld‘conéider selecting
a problem area in which the lesson material is desirable far
programming. Some of the factors to be considered are:

(1) The instructor's own area of campeteﬁcei‘ An area in which
the instructor is particularly qualified is more likely to
produce a better lesson with wider‘agceptanée.

(2) Length of lesson. This depends on a number of factors

which the instructor must decide. Generally, greater
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(4)

(5)

(6)

(7)

learning will probably take place with shorter lessons.
Quality: Length ratia—a"Thé higher the quality, thé
longer the pragfam may be." ;

Concreteness of the infarmatiqn‘ Abstract information or
information that varies substantially from individual to
individual is unlikely to make a desirabiéllessun;

Ease of programming. Somewhat related to Eancreteﬁess,"
some material lends itself better to pragfammingvthan

other material. The simpler and more generally accepted

the lesson, the easier it is to program. This does not

mean that the lesson matter is not important. Also, if

another medium can present the material more efficiently

than PLATO; that medium should be used. -

Availability of the material on Dther”méiia. Léssaﬁs

whi;h have been well developed on other media which is

accessible to the student are less desirable for programming.

Cost of teaching. Some lessons may not be taught as

completely as desired by conventional methods because

of the prohibited costs of 5upp1ies Qristudent time.

By simulating such lessons, as in the case of the bacter-

iology program, costs can be minimized.

Availability of clinical material. Some clinical cases

may not occur frequently enough to give the student an

encounter with those cases. Exotic diseases, destructive

diseases such as anthrax, and infrequent diseases may be
45 |
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(8)

(9)

(10)

(11)

' desirabie for programming.

Ability of the lesson to "stand alone" within the subject
matter area should be considered. Génerally the flexi-
bility of a lesson to be taught over a greater length of
time (rather than restricted to a short time frame), the
better for programming. If a lesson must be taught on

a particular day in order to £it into the instructional
sequence, the more difficult it is to plan for all students
to study that lesson when there is a limited numbér of |
terminals. ‘

Level of competence desired in the student. If a skilled |
level is desired so that the student needs to be driiléd
until he is fully competent, then the "drill and practice"
capability of éLATD is most useful.

Dépressed level of learning .on the pért of students. Some
lessons seem difficult for some students tq{graép'uﬁder
conventional methods of iﬁstrﬁﬁti@ni By pragrammiﬁg; the
student can work at his own pace, repeaﬁing'if necessary,
until he is able to grasp the material. |

Student interest in the subject-matter, Pregramming mater-
ial which has low student interest in 4 novel way, or )
"bootlegging" it on material that has a high student inter-
est, may increase learning and student pleasure in learning.
Programming material of low student interest in the same

manner that it has been taught conventionally is unlikely
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to improve . the palatability of the subject; haweyer, by
programming such material on PLATO, consideration can be
given to making the lesson more iﬂtereStingi
3. After the instructor has selected a lesson he wishes to program,
he should then attempt to determine what he wants the student to be able

to do as a result of going through the lesson. This need not be a formal

an attempt should be made to avoid words that connot be measured.  Usually
a general objective statement is Spfficient, at least ta‘start with.
An example might be "to identify a virus based on serciagicrdetérminétiéns_?
Again, the Cgardinétaf, Assistant éaordinatcr, and Pfogrammer may’be help-
ful in determining the objéﬁtiveé of the lesson. | |

4. The lesson should now be designed. Lesson designing is prohabiy
best accomplished by the joining efforts of the instructor and the Coordinator
or Assistant Coordinator, and the programmer. The Assistant Cvordinator
has graduate training in message design. The pr@gfammér‘keeps in mind
what the instructor desires and prepares a logic diagram agcardingly_ 
This logic diagram or charting of the lesson is not intended aé "eye wash,"
but has specific purposes. First it is an organization and communication
tool. The instruction is planned in an organized manner and thé other
persons concerned with the lesson can see more clearly what-is intended.
It-reduces loose ends in the program, it indicates all pathways available,-
it provides an overview of the program, and it makes programming easier.
Primarily it prevents programming the lesson in a mannef;that the instructor
does not intend. An individual becomes more proficient in preparing a

lesson diagram from lesson to lesson.
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5. The lesson is now ready for programming. A lesson space request
form is filled out and a lesson space is requested on the computer. (See
Annex A). The programmer then programs the lesson using the TUTOR language.

6. When the programmer feels the lesson does what is expected, the

Revisions are made to meet his desires.

7. Audiovisuals are prepared and/or accumulated for the lesson. A
microfiche is not made until the program is wofking‘efficiéﬁtly in the
~manner expected. The cost of making microfiche and the lack of flexibility
in making changes requires that microfiche be made last.

8. After the program is working and beféré making a microfiche or
audio disk, the pfﬁgrgﬁ should be tried by students of the target population.
After each student, the program should be agrrected'based on the findings
of the student. This does not mean that the student dietatés the changéé,
but that errors encountered are corrected. Such errors includé; misspeiied'
words, sentences thét cannot be understood, frustration points that néed
"helps" inserted, etc. Usually five students are enough for gefting the
program ready for cléss use, | |

9. Upon completion of the program, revisions and preparation of the
microfiche, the ﬁrcgram should Ee used for a class of s£udeﬁts_ it is
desirable to divide a class and teach one by conventional methods and
~the other by PLATO and determine by test whether one method is superior. -
(NOTE: After the instructor has gone through the process of dévelgping a
lesson, he will pro?;bly teach the lesson better using conventional methods.)

10. When a program is in use by a class, various evaluations can he
made:

a. Amount of learning, pretest vs post-test
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b. Amount of learning, post-test from two groups .
c. Student attitudes
d. Individual student proficiency
e. Individual student effi;ien:y in géing through the 1ésson '
This and other information can be collected in stﬁdant data banks for
instructor use in evaluating the student aﬁd his program.

Developing a Case for thé Veterinary Diagnosis Program:

Veterinary clinicians who wish to develop a case for the Veterinary
Diagnosis Program should complete a ''Case Development Outline.' These
forms are available by :antacting the office of the Caoréinatar-' In-
structions are provided with the forms; however, personal guidaﬁte will

be provided by the Coordinator or a member of the staff.

Credit and Author Protection:

All individuals who have a substantive input into a Iéssbn should re-
ceive credit for their effort. The amount of effort and expertise necessary
to produce a lesson is usually about equally divided between the subject-
matter Author, the Program Authar,xaﬁd for many prcg}ams, the Lesson Design
Author, Artist or Photographc:.

The title page of the program bears the title of tﬁatllesscn, the agency
(i.e. PLATO Project, CVM, U of I), and the following:
Subject-matter contributor: (Name of Subject-matter Spec.)
Lesson Designer: (if appropriate)
Programmer: (Name of Programmer)
Artist or Photographer: (if appropriate)

Individuals who prepare cases for the Veterinary Diagnosis Program have

a summary page which reads:
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This case was prepared by:

(Name of Clinical Veterinarian)
(Position or Title)

He has the following comments concerning the case:

"(Summary and pertinent information about the case which the’
clinician wishes to enter)"

An effort is being made to provide some pratection for authors similar
to, if not the same,as copyright protection for publications. The embryonic
state of computer-based education is such that protective measures are not
satisfactorily worked out. |

At present the following security measures are used:

1. Each lesson is protected by a secufity code. Only authorized
individuals can enter the author mode of the lesson and
review its contents. |

2. A statement is under consideration whiéh it is hoped will
give implied protection to CVM pregraméi This statement |
should soon appear at the beginning of all CVM programs.

At present, it seems evident that the best protection is that:the'
subject-matter content, the programming, and/or the audiavisuals; be7qf
such quantitf or complexity that plagiarism is thwarted by the sheer effort

necessary to appropriate such materials,
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UNIVERSITY OF ILLINOIS AT URBANA-CE
College of Veterinary Medicine

TO: PLATO Lesson Assignment, CERL
FROM: Cocrdinator, PLATO Project, CVM
SUBJECT: Request for PLATO Lesson Space

Request that lesson space be assigned to the College of Veterinary
Medicine for the following proposed or existing lesson:

Pile Name: Student Level:
Lesson Title: : Course No.:

Subject Matter Contributor: . Tel:

Lesson Designer: : Tel:
Programmer: Tel:

Cbjectives of the lesson:

Proposed Plan of Instruction:

=

Otner Comments:

Distribution:
Orig.: PLATO Lesson Assigner, CERL
Copy : Lesson file ‘ _ Contact Tel. No.:
Copy : Programming Author . = 333-7407 or 333-7467




