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INTRODUCTION

.

The first report of the Delaware PLATO Project was prstal-_edfat the
January, 1976'meeting of the Association for the Development of qomputer-
based Instructional Systems (ADC-IS), Entitled "Results Of the 1975
Delaware PLATO Project," it describes how the university installkd its
first terminal on-March 14, 175on an experimental basis in orer to
determine whether the faculty would qhow interest in using it t9 improve
instruction and educational research. An introd4ptory PLATO prpgramming
course was givev4for.faculty members from various academic 'areas of the
university, and as the need for terminal time increased, a secjnd
terminal was procured. By "the end of that first year nine departments,
had made the commitment to develop materials and try out PLATO tiith
students.

Since that time the PLATO Projpct has progressed to thei point at
which it is-becoming an established part of the university's academic
program. There -axe now twenty-five departments_using PT ATO,and_ tha

number of terminals bas gradually increased to thirty-two in order to meet
increasing demands fnr_12rminal time. Morb than 1,700' students have taken
courses using PLATO, and a comprehensiv'e-e-744111.._o_f_IlvIr opNions
haS been done. The PLATO support staff has'bden organized into Cfiree-10-6-1
namely, senior staff, junior staff, and trainee staff. The PLATO training
program which began in 1975 *ith an. introductory programming course has
evolved into a comprehensive training curriculum including beginning
and advanced programming, lesson design, lesson review, and research and
development. Using routines develciped to, save and analyze student
responses given in-instructionallessons% the faculty has found that
PLATO is a valuable tool for research as well as fdr instruction.

This report is organized into three main divisi9.ns: project history
and development, departmental applications, and evaluation. Following these
is an appendix which contains a catalog of courseware under development at
Delaware. Grateful acknowledgement is made to Professor Ray Nichols bf the

"university's art department for producing the photographs used in this
report.

3



CHAPTER I. HISTORY AND DEVELOPMENT OF
THE DELAWARE PLATO PROJECT

-Backgrourd- ,

.TA.Delaware PLATO Project originated in tike Fall of. 1974 during ,

deliberations of the university's comptver,applj.cations to education
committee. The committee planned 'a series of seminars and demonstrations
,for the purpose of making available to the Delaware faculty information
on how.a compufer-baed educational syseem niay, function in a university,
and of evaluating what part such a system might play in the future of the
university and its supporting community. A major portion of the cmmmittee's
planningconsisted of the review and selection of,-a- computer-baSed .

ethicational.system which could support the demonstration. The criteria
used in making theselection,proyide a summary of thec.reasons why PLATO
was chosen for the demonstration. They required that the demonstration

.system contain: .

..

) *,6

1) An overall system design lahich-can support many instructional,
strategies such as gaming:simulations, tettng--,..lrill-and-
practice, and self-paced pragrammed instruction. '''

7
e.

2) An existing library of demonstration programs,encompassing
mapy academic areas. ,

,
.

, 4
, - .,

3) A programming language which is both easy for faculty members .

to learn, and at the same time powerful enough to support'
instructional computing. .

,.

.
.

. ..

, 4) A student record - (seeping capability to. support educational

research'in learning behavor.. : .

.

.
.

.

..

5) High -speed interactive graphics for'lyoth textual and pictorial ,

displays. ,I

6) A very. good overall system reliability.

The first_terminal ;. ,,as installed at the university bri March 14, 1975.

A committee of faculty memoers selected from seventeen academic areas)
_ _coordineted demonstrations of PLATO for each of the respective areas,

. encouraged interested faculty members to unroll in a seven-week seminar on
author training, andgolicited proposals from. each college regarding the
implementation of existing courseware and/or the development of new PLAT
programs. By the end of May, nine departments.had proposed to develop materials.
and try, out PLATO with students.

(

During the summer of 1975 the proposals were approved wand the university
or4pred seven additional PLATO terminals to support provam development. The
first full-timeprofeSsional PLATO programmer/analyst was hired to teach

2.
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PEATO'semPla-r-s and assikt faculty Rembers'yitb difficult programming pi-qblems,
and eight part-time st4Etent prOgrammers were employed to help write Programs
for individual departments. The project was held back somewhat by the
amount of lead time'needed to procure the additional PLATO terminals. One
terminal was available'righi away, and Vas installed in September of 1975.
However, the other six took longer to procure and were not installed
until FebrUary of 1976.

This delay preVented large'scale development of PLATO programs during P

the Fall of 1975, when the two available terminals were used mainly for
lesson review, dennstrations, author training, and planning the development
of new material. During this period the faculty committee refined it8
PLATO proposals, and made plans for the first large-scal use Of PLATO
-with Delaware students to begin during the Fall semester of 1976. On
February 2, 1976, the commit.tee'submitted a proposal requesting the
procurement of 24. terminals for student use. On April 28, 1976, this
proposal was approved.

uriu the Spring end-Summer of 1976, the faculty continued to prepare
materials for student use. Utiliption of thelpight authoring terminalswas
high, averaging about sixty hours per terminal per week. PLATO continued
to generate new interest, and by th'e beginning of the Fall semester 'there
were sixteen departments planning to use'the student terminals. However,
the project was'held-back again due to the lApg lead time needed to order
terminals and the care whiclrhad to be takeh in negotiating a fair services'
'contract for the university. In September the project grtw to a total of

e 12-terminals to support both Opetlopment of programs and student use of PLATO
during the Fall semester of 1176. It.was hot until March 15, 1977, midway.
into the Spring semester of 1977, that the prdject reached the desired level
of 24 student terminals and 8 authoring terminals.

4

f t

-Utilization- . a

From the beginning of the project there has beeh a steady rise in the'
utilization of PLATO at the University of DlIkaware. Fighre 1 shows the

,

project's growth in terms of hours. of terminal usage per quarter.e:The
'sharpest rise in utilization occurs during the first two quarters Of 1970,
whenserious development of new programs began, and continues through the
Last two quarters of 1976, when large-scale use byestudents began. The
average utilization on a per-terminal basis hag' been,sixty hours per
terminal per week: The highest weekly figure was during.October of 1976
when each terminal wa sed 4n.average Of eighty hours per-week

ti

4
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Use of PLATO.is broken down into two main categories: "developmental
ase,"when instructoxA program new materials and plan for theuse of
existing programs, And "student use," when PLATO is used for instructional
purposeS. Figure 2 shows the amouht of developmental usage accumulated by ...

each department since September, 1975. Sobe departmentShave.higher
eccumpla an others partly-because they began piogram development
earlier in the p oject.

Figure 2

At-terminal Developmental' Time by Project.

(Cumulative 9/75 through 5/77)
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Table 1contains a list of coursesi9 which PLF0 was used during
1976-77 academic year. Column 1 the 'course symbol and number

frortyhe university's course catalm.. Column 2 containsa descriptive
1itTe for the course. Column 3.givt',, the number of credit hours. Column 4
shows how many students used PLATO in the course. Column 5 gives the average
number of houis each studbnt used l'i1Fr. The last three columns indicate
whether .he course used PLATO in the firs't semester, the winter' session,
or the second.semesier. 1,706 students in 49 courses used PLATO during
1976-77. They accumulated a total number of 14,673 hours spent at PLATO
terminals.

I

o omb

3



MI NMI VIE OM MI MI Mr 111111 airbieurt um =IF

Courses Using PLATO During 1976-77

Course Symbol
and Number

Descriptive itleTtive
Number of .

Credit Hours
Number of
Students

Average Terminal
Hours per Student

. Tdme of Utilization
1st Semester Winter 2nd Semester

APS 101.

APS 133
.

APS 134

APS 341

:, ,

APS 641
;,,

ART 12'1.

ART 200

ART 400
.

C 112

COM 275.

E 011

E 067,

EC 101

EDC 324

EDC 372

EDC 380

EDC 630

.EDC 824

f -

t

Animal Science

Anatomy and ,

Physiology .

Anatomy and
Physiology

G.enetics of Farm

Animals

Reproductive
Physiology of
Domestic Animals

Design I

Lettering

Advertising

General Chemistry

Phonetics

English Essentials
r

Remedial English

Introduction to
Economics

Evaluation &
Correction .
Procedures in

Reading °

Element'ary School;

Arithmetic' .. .

Secondary Materials
and Approaches

Teaching Algebra

Advanced Analysis of

Readv
ing Retardation

,.

.

.

4

4

4

3

3

3

3

4

3

3

3

3

3

3

.

3

3

3

,

4

l'

'

-

.

t

,.

.

18

20

36

24

4

93

68

21

100

25

24

17

35

17

1

6

6

, 10

)

4. ,..,.r.

I...

1...f

ar
.'

'-

.

'11'/''
,

.

10.0

2.2

9.,

4.5

0.8

6.1

3.3

0..9

4.0

4.0

5.7

12.0

1.0:'

,..,

2.5

'1,.'
-......

7.0

6.0

2.5

1.0

,..

''''S,

.

.

.

X

X.

X ....,

X

X

'X

X

X

X

'

X

X

X

.

0%

,

, X

.

.

't.,

.X

.

X

X

, X
. ,

X

_IX
.

X
.

.

,

/

,,'

.

.
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Courses Using PLATO During 1976 -77

r

Course Symbol
and' Number

.

.

-...,DescripL.ve Title ,
Number of

Credit Hours:
Number of

Students

Average Terminal
Hours per Student.

Time of )Utilization

1st Semester Winter 2nd Semester

C

``

EDF 66

'EDF 867

EDO 381

.

EDO 467

EDO 674

EDP 566

EDP 567

EDP 653

'

FHP (Fresh-'
man Honors.
Program)

FR 102

FR. Ill ,

GER 101

LAT 101

LAT 102

Elemen ary

Stati tip S1. :
,

GraduAt SlatistitS%
Rei.71.:.

,'

Merhos of
.,

Teac ing
,, Secr-tarial

,
Stuiles :

Proj-ct CAPE
-

Con -mporary
....Isues in

Oc upational
Ed cation

Sp-cial Proems:.
zt mputer-b

..) - PLATO

C.mputer-BaSed
d.- PLATO

%
occupaticinal and

Educational
-Information

Introduction to
Experimental
Psychology

Elementary French II

Intermediate French

Elementary German I

Elementary Latin I

Elementary Latin II

,

-.

-

4

r

,

,

,

'3

3

3.

3

3

.

1

3

3.

3

3

3

31,

3

3

,

.

-

.

1

10

.-1.-4-

4

...

,

30

21

2

12

28

34

26

20

4

17

6

-

,

.

--

.

.

.

.

.

.

5.1

2.1

5.0

1.0

1.0

5.0

30 10

1.0

3.4

5:0

4.0
.

1.0

20A0

8.0

,

.

.

%

.

.

.

_

.

.

.

,

.

X

.

,

. X

,

. X

(

1
r

,

.

X

.

/

.
X .

.

-

.

.

_

.

.

.

.

.

)(2`

i

ts,

.

' .

.

.

.
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.

.

X

X
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X
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Table 1 (Continued)

. o

Courses Using PLATO During 1976-77

P

,.

o
Course Symbol
and Number Descriptive Title . Number of

Credit Hours
Number of
Students

Average Terminal
Hours pei Student'

T1me of Utilltation ' ,

1st Semester Witter, 2nd Semester
MU 105

MU '110

'MU 185

MU 186

N 301

N 366

N 401

N 406
.

N , 421

N ._ 840-

PLS 102

PLS 867.

.

-PS "207

. PSY '314

SP 111

TC. 211'

Fundamentals of
Music

Chorale , '

Music Reading -
Ear Training I

Music Reading -"
Ear Training, II

Nursing: Adult
Physical Health
& Ill4ss I

,

Clinical -

E*perience

Nursing: Maternal
& Child Health

Nursing in Adult.
Physical Health
& Illness II

Nursing Care:
Adult with -
Neuropatholpgy

Medical-Surgical
Nursing I

Botany of Economics
Plants II

Seminar: Plant
Science

General Physics

Learning and
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0-Organization-

/ :

There are two main components in the' organization of. the Delaware
PLATO Prdject. The first is its divisionaccordpg'sto academic departments
requesting the use of PLATO services. ,The second is,thetapprOach taken
by its staff in order.td-provide. those services. In each dipartment
thefe is a faculfy"Member identified.as "PLATO project leader." The
project leader serves as,,,an intermediary 'between the PLATO staff'and\ the
rest of the faculty in the department. The project leader coordinates
all.PLAi0 activities for the department, including gvaluatibn. All'iina1.
decisibns regarding the content of PLATO lessons are Made by the project
leader. Most project leaders use a peer review process whereby they'
obtain help frbin theft colleagues'in making these decisions. The energy,
enthusiasm and dedication of the faculty has been a Very important factor
in the implementation of PLATO at the university. able 2 contains a list
of the PLATO project leadeis.

.3

'Table 2
S.

PLATO Project Leaders at

Department

Agriculture
Art

Chemistry.
Communications'

Continuing Education
Counseling
Curriculum & Instruction
Economics
Educational Foun ions
Freshman Honors Program
Home Economics .

Latin
'Military Science
Music

. Nursing

Oceupational Education
Physical Education
Physics

Professional Servicgs
Psychology
Statistics & Computer Sc
Theatre

A, Upward Bound

Writing Center

the University bf Delawalo

ience

10

21

Troject Leader

Donald:Fieidhouse
Raymond Nichols
John Burmeigter
George'Borden
Richardtearhaft-
Richard' Sharf

JohnPBrown and %lohn-Pikulski
James O'Neill
Victor Martuza
Donalt.Harward

France Mayhew
Gerald Culley '
GeOrge tailey
Fred Hofstgpter.
Mary 'Anne Earj.y

James Morrison
David Bar/ow and James
dheng-Ming Ftiu ,- ---
John Gaynor
John` McLaughlin
Won Lyang Chung
'Brian Hansen
William..,Morr is

Louis Arena

7

Kent
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As re ubsts for th use of PLATO haVe increaser, he Ond.versityt .

has develo ed a highly trained staff to support theipr ect. At the,
.

1fr'bitsinning f the'projact-the staff consisted of three g aduate
assistants. When A faCulty's-request for expansigd, tO,-40:evel,of eight .

terminals was approved(inthesummer'of 1975, a senior applicetiiis programmer',
analyst became the first Opfessional staff member 0 th croject:and

% the number of student assistants was increased to eight.. summer
^-I

of 197, in preparation for large-scale student Use'of:PL TO,_atcod
pr fessional.prOgrammer/ 'alysy was hired, and the number of-student.

)19- 6-77,-six of the student ssistants demonstated tliatthey liqd lost

,
..

Ass stanta-was increased f m eight to twelve. During th, Winter of .

the.,qa-AIITItTtidnl-forlunio staff-positious,..and,t ey were promoted tqr
juttior PLATO applications pro ammer/analysts. From its beginning the 1
Delaware PLATO Project has bee directed bya univer ity faeulty member

.'who continues teaching, in addi4on to other duties. At tile-time of the
writi-tag of this report, a search is underWa5i-to hire n assistant.

help in thp administration of t1e project. Table shOwg the staff of
the'Delaware PLATO Project. The codes given in column 3 are4used to identify,
,each staff member in the project task assaignment^cha t which .is discussed 6 the

..next page. *

Table 3

Staff of the Delaware PLATh Project

.1 Position Ngme ..

--,
^ . Code

Director'
Assistant Director
Senior.Secrecary
Senior Staff
Senior Staff

'Junior Staff -

Junior Staff
Junior Staff
Junior Staff
Junior Staff
Junior Staff
Trainee Staff*
Trainee Staff
Trainge Staff
Trainee Staff
Trainee Staff
.Trainee Staff
Trainee Staff
trainee Staff
TraUee Staff
rai-4 ne'._ e . Staff /Trainee'

.

'. .

, .

Fred iT: Hofstetter .

..--t

- -Search
,I

Underway-
Gabriele Lsipert
James H. Wilson .

Bonnie A. Seilet
Dorothy Elias' ,

. William Lynch
Jes Trueblood
Aessica Weissman"
Chanbes Wickhat
Dan Williams ,

Debbie Braeiid1le .

J Michael Larkin
Mark LaAdach
Joseph ilaia- ,
Stuart Markham ,
Karna Mathre ,

William Resnicow' ,.'.'

'.:Judy Sandler ,,,,I,

Richard Thomas' -.es
Daniel Tripp w.1:.

.

.Dit

'Asst`
Sec

S1 .

S2 .-

41
J2

J3
J4

° 35. ,

J.6.1.-

' '.'116.i, r

'42
-.T3 '

T4 '
( . .,

T5
il -X6!0-,

I. V
T8 ''
T9'.,

T10
. .-

A.

*All trainee staff.are miscellaneous ,14age earners.
1 .
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.The number of tasks needed to-support program development,
experimentation, student Use, and evaluatiOn for'the many departments
using PLATO requires that each staff member of the NATO project carry
out multiple assignments. Figure 3 con aids the task assignment chart of the .

Del ware PLATO Project. It shows how staff members have assignments .at
two different levels, namely, program development and supporting services.
In rogram deVelopMent each'staff member is assigned to write programs
for one or More departments. In addition,, each staff member assumes one
or more additional4roles under supporting serVices'whigh include' operations,
classroom consulting, library cataloging,.. TUTOR training, schedyling,
legton'design and evaluation.

,

Operational duties athe managementof files such O instructional
programs, utility routines, and Work spaces /in the compupilfr memory;"

maintenance of terminals and peripheral equipment; data storage and transfer
from PLATO to the university's computers, and vice versa; and printing of
graphic displays and data files as requested by the faculty. All staff members
share the responsibility of providing consultation toousers in the PLATO
.classroom. The,PLATO library consists of four main'parts: Iirst,print
materials, which includb all available publications dealing with PLATO and

"%fgnificant publications by.,users of other systems; Second,' audio disks,
'which store up to Q2 minutes of pre-recorded audio materials for use with
PLATO's random access audio device; third, microfiche slides, Which contain
up to 256 slide image'S which can be rear-projected onto the screen of-the PLATO
terminals; and fourth, 35mm color slides of PLATO displays, facilities, and -

related materials, whic are used 1,11 demonstrations and other presentations.

t A comprehensive TU OR training program is maintained in order that
staff members can increase their programming abilities, and so that prospective
autlors of new PLATO lessons can learn the authoring language. Scheduling
the use of PLATO materials takes place on two levels. First, a master

.

schedule is made' bp for each academic
place_

showing the overall pattern of usage
expeted for that term. ,Second, a,daily schedule is maintained to accommodate
flualuations from the master plaji and to make Maximum ugqkfthe facilities.
Lesson design and evaluation are essential Tomponents.orth'e projmt.
Seminars are held regarding techniques of educational design.and evaluation,

. . and a catalog of test instruments is kept with examples of their applications.
-')
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2Instructorand AuthoT Training-7
. ...

s

A series of weekly seminars is offered'four,times'a year in order'

tiPP

community an
opportunity to learn about various a ects of the PLATO system. .There is
anshort orientation seminar for those who,,want a brief overview, a.
sequence of two courses in TUTOR.T1rOgramming, a course" n'lesson design;

ITlesson revielA seminar, and a research and development seminar. These
seminars-are offered free of charge,. for.no.credit." In addition, a
computerbased-education seminar. is taught through the College of
EAcation for those wishing to eap-.graduate credit: The course2

descriptions are given in Table 4. ,

Table 4

'Training Curriculum for Users and Authors._ N
. -

1. General Orientation to the PLATO 'System. .Three lecturediscussions
'outlining general purposes and uses of the PLATO system.' Includes'',
inspection of existing instructional programs, use of communications
features for monitoring student progress, andguidelines forA
'considering the use of PLATO in your own Instruction and educational ,.
research.

1
2. Beginning TUTOR Programming-- Ten lecturediscussions,eMEhasizinr-

the fundamentals of TUTOR, PLATO's programming language!' Intended .

for those.whb have little or no background in computers. -Allow.two
to four hours per week fof praciiceat'a terminal.

3, Intermediate TUTOR Programmingt,Ten onehoUr- discussions/emphasiiing
4* o

. advanced topics in PLATO ramming., Prior knowlvcdge of TUTOR is a
prerequisite..- AllOw tw o four hours per week for practice at a terminal.

5*.x.

. 4. PLATO.LeSOn Design. Ten workshops for those who will be making design
decisions and/or implementing them for PLATOlessons. Emphasis will
be on examining existing'lesons4,or display tbchniques,'Answer handling,
mode of instruction, organization, and style. Participants will design
small -modules of instruction and practice making decIsions,,at different
stages of lesson development. Faculty and Tfogrammers may wish to wok
together. 0

5. PLATO Reearch and Development. An ongoing, informal seminar intended
to provide a forum for the exchange of iAea's among developers of PLATO
programs at the University of Delaware. ,`Topics include, lesson design,
programming,. implementation', evaluation, and experimentation.

,

6. _PLATO Lesson, Review. An informal weekly review of lessons current`y. being
developed at Delaware. Emphasis is on improving our instr nal materials
through ongoing analysis and discussion with the lesson authors.

14
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Table 4 Ept'inued)

1 i0
,, Training Curritulum for Users and Authors

----- r'
itt--- , . " .

.

..

gpecial Topics Sessions. Anx department OTtothe'r group that is ., - -
inferested in 'a particular tipic,.such as using PLATO for research._
or'examining lessen material in a given sqbject area, may'wish to
ar nge one or several 'special se§sions at the convenience of,
participents.-.

. ,

,
,

.8. EDP 5'67 Seminar: Based Education - PLATO (3) __
..,General tntraductionto the use of computers.in instruction and.to the

development of computA-bliped Lesson4 on the PLATO ,fystem. Inc4ludes-
discus4ons of hardware .configuratioris, modes of instruction, the,
'protasses of implementation and validation, and reviews of many lilisting*t projects throughout the country. ponsiders the design Of lessons and 44 . . . . ,

N %

the ,stricture of the VOR language. v
... 4

Sipte'the beginning of thec*rbiect a growing number of ieachers- \4:
D'elawpe' public schtOls have' become interested in using, PLATO in the

...

. classro . in respOnseto their requests for an opportunity to learn-morey
about _omputer-based edtgation-, 'a Summer Institute in Computer-based Education
was heldduring July ce1976. Jointly funded by the University. and the-Delaware
School Aux ry Association, the institute offered inUructiorton PLATO and
on Project D TA, a mini4computer basedlsystem h term als it many` of
Delaiiare's high achOols. ffiraddition, all part cl, attended a seminar
to-discuss issues raised in the new-bank by Hunter,e al.; Learning:

;Alternatives in U.S. Education: Where Student aid Com tft Meet (Englewal
'Calffs4Eddcational Technology Publications, 1975). ,

, e

Sflacial'presentations eremade()by participatin0faculty frofm several
- .-

disciplindS,; These inclu d.art, presented by Ray NiChols of the University's :,

art department; p ysics, by Richard Herr of phygIcs; mathe'matics, by Bonnie ... ,I,
Seiler (J'f the PL 0 staff; computer-assisted to tirig,by Robert Uffelman of

' education; music.; by Fred,HofstattertofmuSic. oputer-managed instruction
and vocational-EeChnical trainirig.by John M thews and IdiBoalp of education;
administrative computing, by John falccua of thepcomputineceater; MENTOR,
by Hank Hufnagel ofItlw computing, center; WANG miiipi.compuxers, bgiDerryT
'Pelley of,the matheWatics.department of Glasgow High-School; chemistry, -by
Henry Blount of'the ,chemistry department; DELTJ( by TeresA Green of the
university's .DELTA PrOles5.cand PLATC4 by-i4m'Wil f the PLATO staff.
Many of the participants in the institut llave- 'gene e on to develop,.test, and,
implement computer programs in theirres naive ecrools. Contact with them
is daintained throUp a periodic newsletter.

.

;
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-Lesson Review-

The first step in getting started with PLATO usually consists of
the review of lessosmaterials which have already been developed. The
courseware library contains more than 6,000 houts of instruction in
seventy-one subjects. .4s. comprehensive guide to these materials is
Elisabeth R. Lyman's PLATO Curricular Materials (University of aIinois
at Urbana-Champaign: Computer-Based Education Research Laboratory; 1977),

-

which lists the programs according to subject areas. Copies of this guide
are kept in the PLATO library.

The. review of PLATO lessons can provide the poteitial user with
some ideas for the use of existing programs or the devenipment of new
programs. Reviewing PLATO lessons written for subjeCtsAoutside the teaching
areas of the reviewer can often lead to ideas for applications in the reviewer's
own subject. For example, review of the reading materials demonstrates"
the use Of the'random access audio disk; art lessons show the power of
PLATO's graphics; and music lessons show how the use of the touch panel can
lead to easy:natural man-machine communications.

*10.

In order to promote 'and facilitate the review of lessons in the

Delaware, PLATO Project, a special sign7on has been created' which gives
the prospective user immediate and easy,access'to the main areas of
program development. Instructions for using this sign -on are as follows.
First, when PLATO asks for .your name, type "demos as,Shown.in figure 4

and-Press NEXT; second, when PLATO asks for your course, type "udtutor"
as.shown in figure 5 and while holding down the shift key.press STOP;
third, when PLATO asks for your password, type "welcome" as shown in' '
figure 6sand press NEXT. 'PLATO will then display an index of materials
_selected for lesson review. The index is shown in figure 7. The reviewer-
can run programs by typing the appropriate letters fromthe index.

For personswho have never used a PLATO tertinal before, a sp 1

lesson has been written by Jessica Weissman' of the Delaware PLAT f.

Entitled "How,to Use PLATO," it teaches the new user all about t operation.
of the terminal. Topics include the keyboard; use of special /keys, (e.g.,
NEXT, BACK, HELP, STOP, TERM), how td respond to questions, formats for
scientific and numerical answers, use of peripherals (e.g., touch panel,'
music box, slide selectdr), and uSelof special features like the on-line
calculator. The lesson has been deSigned that.instructors can have their
students learn about the terminal on their firSt visit to a PLATO classroom.
Its modular'format allows the'instructor to specify which features should be

-.included to suit the needs of,a partiCular group of-students.
12
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CONTIka. DATA CORPCReTION

Copyright Control O4ta Corp. 1977

941Type the name your PLATO course, then hold down
the SHIFT key and press the STOP key.

When you are reacki to leave, you should press

these same keys alIFT-STOP) to 'sign off.'

udtutv

4/

TIgUre 4. Signing on for Selected Lesson 'Figure 5. Signing on for Sefected Lesson
Review: The Course.

Review: The Namee-

A

cf

ra

Type your password. then tress NEXT.

N;OWIDONIOINXXX

9

s.

WELCOME
to a Sampling of PLATO lessons

Special features of the system
a Touch panel: Animal Bagger
b Mbstc box: GUIDO Ear-training
c Graphics and simulation: Frultfly Lab
d Microfiche and interactive dialogue:

Qualitative Organic Analysis '

e Random access audio: Sentence Maker
f InOodUctio* to Using PLATO

An assortment of lessons from ipubject areas
g Four Phyisics Games
h How the West Was One: math game

PLATO graphs your proemial,
) Population Dynamics Index
k Sample of Lessons in 36 Topic Areas
1' Catalog of Published Lessons

(Press NEXT several times to page through)
Page 2: the Arts Page 5: Education
Page 3: Math, C.S, Stat.
Page 4: Physical SSiences

Choose a letter, or press one of these keys:
SHIFT-STOP to sign off
8A7: for previous lessons
HELP for explanation LAB to read or send notes

hEDIKT for more lessons I

\

.Figure 6. Siapink on for Selected Lesson 'Figure 7 (a). Index of Programs Selected
Review: The Passwdrd. PLATO always shows for Lesson Review.
a series'of,X's when the password is
typed In order to Prevent other people
from seetpg the pa sword.

.17 2 Z.
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'ART MUSIC'
ENGLISH READING

ART:

a Square: a:/xperiment in Art Design
b Grey Seal Practice
c Unit Design
d Letter Spacing Lab
e Symmetrical Line Drawings (*Roses)
f Graphics. Canadian Armed Forces Logo
g Assorted Graphic Displays

MUSIC:

L Note Reading Drill and Game
or' Song's on the MUSIC Box

ENGLIBH:
i Commonly Misused Words: Paragraphs
t. Hangman
i Grammar Review

ELEMENTARY READING.
m Sample of Elementary Reading Lessons

The Race (student controlled storms
The PLATO Story (story for children)

Choose a letter, or-press one of'these keys:

SHPT -STOP to sign off
BACK for previous lessons
wEIP for ocplarAticr

'NEXT for more lessons I

LAB to read or send notes

FigUre f (b). Indexof Programs Selected
,

for Lesson` Review.
//

PhLYSICAL SCIENCE'

P1,,,,eacs

a Torque and Angular Momentum
: Vectors

Biology
c Social Behavior of Birds: simulation
d Neuron structure and function
e Diffusion and osmosis: an introO4ction

Choose a letter, or press one of these keys:

:SHIFT -STOP to sign off
&XX for previous lessons
HELP roe explanatior;

'NEXT for more lessons'
LAB to read or send-notes

Figure 7 (d). Index of Programs Selected
for Lesson Review.

0-4

//

MATHEMATIC S
COMPUTER oSCIENCE
STA,TISTICS

Intermediate and Remedial Math
a Speedway: drill game on number facts
b Darts: Estimation on the Numberline

Probability Game
d Sky Writing and Spider's Web
e, Guess My Rule
f Mental Arithmetic
g Guess the ?Amber -

h Sharing a Candy Bar (fractions)
Pitcher Pouring Problems -

High School, Jr. College, College Math
Geometry: symmetry

' Calculus: Practicing Differentiation

Computer Science
1 Index of Computer Science Lessons
m Index of Lessons on PLATO Hardware

Statistics
n Basic Statistical Package

Choose a letter, or press one of these keys:

SHIFT-STOP to sign off
DAqK for previous lessors 'NEXT for more lessons
KELP for explanation LAB to read or send notes

Figure 7 (c). Index of Programs Selected
for Lesson Review.

EDUCA T'ION

OCCUPATIONAL EDUCATION:
a Typing. Instruction & Practice-dvorak

b Typing Speed Game
c Auto Safety Quetione-uses microfiche

TEACHER EDUCATION:
d Simulation of the 1st year of teaching

CAREER.EWCATIONL
e Self- directed Search-career inventory,

PKISICFL EDUCATION:
f Projectile Motion in Spoirts Skills
g Cross Country Running
h Biomechanics of Running
A Badminton Singles Strdtery.,

Choose a letter, or press one of theserkeys:

SHIFT-STOP to sign off
BOCK for previous lessons
HELP for explanation

INFYT for more lessons I
LAB to reaJ or send notes

pd.gere 7 (e). Index of Programs Selected
-for lesson Review.

18
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-Participation in ADCIS-

1S"

The Delaware PLATO' Project is an active Participant in the Assocition
for the Development of Computer-based Instruc4gtial,Systems (ADCIS). ADCIS
is the principal national forum aft the scholartly exchange of ideas
regarding computer -based education, and the project regularly delivers
progress reports at the association's annual meetings. Papers have-also
been presented at ADCIS special interest group meetings for,health sciences,
implementation, PLATO, elementary-secondary schools, and muslc. Tnt\music
interest group was founded by our university's music department by mans
of the PLATO Project. The Delaware4PLATO Project is also fostering the
development of special interest groups for art,-reading, and home economics.

, -

At'

' A big event in the history of the Delaware PLATO Project was hosting .

this year's ADCIS National Convention at the Hotel DuPont, February 20 -24, 1977.
Jointly funded by the Delaware School Auxiliary Association, the Wemyas
Foundation,-ADCIS, and the University of Delaware, the convention attracted
the largest attendance in its ten-year history. The participation Of 32
vendors made the exhibit area a most compiehensive showing of computer-based
educational technology. A special feature was the pre-sesaion, held for
teachers on Monday, February 21, in c operation with the Stii4 Department of
Public Instruction. Entit1 'Intro -tion to Educationardiainputing,"

4 4 ,r, -.
the pre-session was attended by more t an0p0 Delawareptachers.) Table 6

.

gives the agenda for the pre-session, Whillp yo*givdpilOy Dr. Bill Geppert,
state supervisor of mathematics and ch-airmanivfthe state*Computing.committee.

''',Y.

e
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f Table 5

' 1977 ADCIS Pre-Session Agenda

8:00

.
8. en

10.00

11:15

Lunch

8:30

't 30

11.15

-ef

11;30

Registration Coffee,Tea, and Doughnuts.
Note: lc order to guarantee that you will
get a seat, send in the'pre-session registra-
tion form.

General Session on Computers
In I ducation

h I note Speaker: David H. \ hl, Publish-
er, Creative Computing.

A 'Multimedia' Presentation Computer
Power to the People; the Myth and the
Reality.

Corn unent Sessions

Session I:, Major Trends in Educational
Computing, Dr. John llirschbuhl, Uni-
versity of Akron,

Session Its Major Treilds in Admmistia
me Computing, Dr. Donald Thomas.
Director, Educational Data Systems

Session Ills IntrOduction to Mint, os,
and Interfacing:, A Hardware "tutorial.
Emile A etalA, California PolyeCchnic-
Stateliniversity and Robert S. Tannen-
baum. Huntei'College

Session 1\79 Computing Applications in'
Business Educatidn, Sarah Bell, DPI
and James Morrison, University of Do
aware

-

BREAK
4c, -

Is available in the Exhibit area from 11:30
until 3:00

11:30 - 12:45

1:00 - 3:45

1:00 2:15

2:a0 - 3:45

-,

4:00 - 5:15

Concurrent ConiputerBased
Education Workshops I

DELTA: Business Education
ComPter CirTiculum Corporation: Basic

Skills with Applications in Special Ed-
ucation

IBM: Administrative Applications
Science and Computer Applications: Dale

Reynard, Brandywine High School
Mathematics, John Brown, University of

Delaware II
Soe la! Studies, Mike Epler.ChristFana II igh

School

Continuation of Minis, Micros, 'aneFInter
facing Tutorial

Concurrent Computer-Based
Education Workshops II

PLATO: Art/and humanities
NG:, Mathematics and Self:Ace

UDCC: Administrative Systems
Special Education: Bureau of the Handi-

capped
'IBM: A New Dimension in Instructional

Computing -

Concurrent Computer-Based
Education Workshops III

PLATO: Science and Mathematics
DEI. FA: Career Guidanc e
151: Del-m..11e CAI

Projci t for E'ceptional Children
I km let t-Pae kard: The Instructional Man-

agement System and the Instructional
Dialogue System

DICE, Capital. Wilmington, and [MCC
Administrative Computing RoUndtable

Summary of \bove Presenta-
tion "Compu,er Education in -Delaware
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,During the main portion'of the convention,, several presentations
were made by members of the PLATO Staff and of the faculty. These are
published in the 1977 ADCIS proceedings, and are available upon request in
.the PLATO office. The titles of the prpsentations are listed -in Table 7.

C.

'Table 6

Presentations by Delaware Faculty and Staff at the
1977 ADCIS Convention

Name

---...-±ohn

' Title Of,PreSentation

Brown ,,

John Eisenberg

Nevin Frantz .

Fred T. Hofstetter
,

Hank Hufnagel' .

Rbsemary Killam

James Morrison
,

\,

Raymond NichOrs and
James H. Wilson,:

,
'

Bonnie A. Seiler
.

Richard Sharf ,

.

o

_

"Mathematics Applications of ':
Computer Technology"

"Overview of the PLATO Modern
Hebrew ,Project" ,,,..-.

"A,CoMputer
o

Managed Instructional

,
System for Vocational Technical
Education".

...

"Interactive Simulation/Games
as,an Aid to Learning Mi!sic" /-

"MENTOR - A PLATO-like system off V

CAI".
4

_ i?

r

"Data Retention and Analysis:
Experience and Recommendations"

"Computing Applications in
Business Education"

to 4
The Computer Display as a Medium
in the Teaching of Aesthetics in
Visual Design"

"Computer Assistance in the Social
Processes of Learning"

"A Computer-,based Career Guidance
System" . (

21.
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-Projections for Future Growth=
i' -1 .,

' At' its presenT leyel. of thilrty-tio-terminals, the Delaware PLATO
Project wifl-beable to support the development and testing of materials
by the dppartmelts using'PLATO for about six more months. It.hasbeen
projected th4 student and faculty.use will saturate the system during the
Fall: semester.of 1977, and that if growth within the departments is to
continue, additional terminals will be,needed for the Spring semester of
108. During the 197778 academic year new pro rams will begin inSio
sociology, military science, freshman honors, an pward bound. The ,

departments using PLATO have put together a seven-year master plan for
thegrawth of fhp project. Given in Table 8, its realization is'contingent
upon ',continued success of the 'project and the availability of funds. The
Delakete PLATO Project has reached the pOint at which-it becomes more cost /
effective to purchase its on/computer than to lease time and pay telephone'
charges to the PLATO-machines in Minnesota and Illinois. -

Space is a very important consideration in the future of the Delaware
PLATO Project. At the present time there are foUt campus sites at which'
terminals have been installed, The'first is'room 210 of the Amy E. DuPont
Musielluilding, which houses five terminals; 'they second is the Access
Center in Clayton Hall which has one terminal; the third is the Department

.. of Educational Foundations, where one terminal is used. for research purposes;
and the fourth is room 009 in Willard Hall Education Building, where a
large terminalclassrOotti holdsr'25 terminals. Future plans call far additional
clusters of from 8 to 32 terminals to be installed at the following
locations: the baseient of Smith Hall,'the languages laboratory, -the
reading center, the College of Nursing; the writing center, the home economics

' building, the new wing of the College of Agriculture, and the proposed' new
.

wing of the library." The PLATO staff will occupy, offices at 46 East
Delaware, Avenue beginning in the Fall of 1977. This long -range planning
will insure that space is av ifahle when the project is able to expand.

A
1
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Talile 7 '

Seven-Year Master Plan for the Growth of the PLATO Project

College, Division, Number of Terminals in Calendar Year Increments
or Department 1975 1976 1977 1978 1979 19801 1981 Total

Agriculture 1.0 2.0 2.0 1.0 2.0 8.0
Art 1.0 1.0 0.5 1.0 0.5 2.0 6.0
Business & Economics 1.0 1.0* 2.0 4:0
Chemistry 1.0 1.0 1.0 1.0 4.0
Commuhications 1.0, 1.0 2.0
Continuing Education 1.0. 1.0 2.0 .J 2.0 2.0 8:0
Counseling 0.5 0.5 1.0 .4 2.0
Education 1;0 1.0 1.0 2.0 2:0 2.0 12.0
English 1.0 1.5 0.5 1.0 2.0 6.0
Home Economics 1.0 0.5 0.5 k 1.0 0.5, 0.5 4.0
Honors Program ' 4.0 2.0 2.0 8.0

-Languages 1.0 1.0 2.0 1.0 1:0 1.0 '8.0
Military Science 1.0 1.0 2.0 4.0
Music 1.5 1.0 1.0 1'.5 1.0 1.0 1.0 '8.0
Nursig 1.0 1.0 1.0 2.0 ,1.0 2.0 8.0
Physical Education 0.5 0.5 1.0 2:0 1.0 5.0
Physics: 0.5( 0.5 1.0 2.0
Psychology 0.3 1.0 0.5, 2.0
Statistics & Computer 1.0 1.0 2.0

Science
Theatre 0.5 1.0 2.0 1.0 5.0
UpWard Bound 2.0 -2.0 4.0

. .

Total 8' 8 16 16 , 16 24 24 112
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CHAPTER II. APPLICATIONS

This chapter contains ar.summary of activities in the departments
using PLATO at the University of Delaware. Sample,leSsons have been described
with accompanying photographs in'order to jive the reader a general
idea of the kinds of applications being purpUed in the project. Study of
these description4 gives not only an overview of the..wide xange of
activities,which.are being supported in the PLATO system, bat it also ,

provides a source of ideas from which new applications, can arise.

-Agriculture-

, p_
Faculty members from the, departments of Animal Science and Plant Science

are u trig PLATO to provide students with simul fedjaboratory experiments
and ield experience which would be very costly olprovide by other means.
Most of the programs were originally developed b the College of Veterinary
Medicine and by the Community College Biology Group.at the University of
Illinois. The successful implementation of these prOgrams, at the University
of Delaware shows hoVihrough "courseware sharing" one institution can take
advantage of.PLATO rograms written elsewhere.

In animal science, beginning students ate using PLATO to study
terminology, principles ef=dfgestion, muscular movement, mechanics

orbreathing, neuron structures and functions, spinal reflex loops, eye
anatolq, and elementary psychophysiology of audition. Advanced' undergraduates
study Miitotic cell division, probability and heredity, drosophilia genetics, -,
natural selection, mitosis; gene mapping in diploid organisms, blood typing,
population dynamics,4padigrees, karyotyping, and DNA, RNA, and protein
synthesis. Graduate.students concentrate on meiosis and'the Anatomy and
physiology of reproduction.

,
., ,

In plant science, undergraduates run PLATO programs in cellular ,we '
structure and function, water relations,-diffusion, damoSIs, genetics, and
the spectrophotometer. Gradlate students study plant pathology,- enzyme
experiments, respiration, biogeochemical cycles, enzyme hormone interactions,
photosynthesis, seed germination, apical dominanCe, flowering and.photoperiod,
fruiting wick leaf senescence, gas chromatography, and gene mapping in diploid
organisms. .

....../.. ,

The kind of experience which agriculture students obtain from PLATO is
illustrated in the following three examples. Figure 8 Show4 a sample display
ktom the neuron structure and function program. PLATO simulates neurons
wIth various internal structures The student.stimulates the neurons by
pressing keys at-the terminal, and observes the ffects of the stimulations P

as read by a recording voltmeter. The student, can experiment with different
rates and patterns o stimulation. PLATO keeps track of what the student does
and provides the student with_Teports in the form of response gfaphs.

.

1
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Figure 9 shows the result of an apical dominance 'experiment. PT.:ATO-,has given the student a plant with terthinal and lateral buds intact:. The
...-- student removes the 'apex, and is`given a choice of replaCing it with - .lanolin paste only or with lanolin paste plus one of five hormones. The .student can experiment with choosin different hormones,and observing, theireffects din the plant. In this Icas% the studeni chose ethylene, and t.he-1plant branched. .

, ,,

HSLP forTielp, BATA to see your data. shift-LAB when done.

FiguexrPre 8. Neuron Structure and Function, Figure 9. ant Responks and Apical .,-by= S. H. Hoggs. Copyright (6)1976 by the Dominance Mary Mariteuffer and Jollaoard of Trustees of the UnTversity--of Noell. Copyright®1975 by thiaklrlIardI nois: '"of Trustees of the,,University of Illinois..1.

' A -
X

Here is a plant with terminal and-lateral buds'
intact.

. .
-

Your experiment will consist of remoVtne the apex
and replacire it with lanolin paste (withar without)

fiormonerto detetiiine,whit hormonels) is involved
. in apical dominaride,

Press -NEXT- to remove apex.

Now clinise a hormone ,or

ethylene
After two weeks:

type in '0.114'.

pr, .

R o

The plant branchedl5
45,

A

Press.-LAB.r. dd another experiment.

Preen -NEXT- to -leave this section.

. GA

. ethylene
6.1011issic acid

.'cytokirun

. plain lanolin

. WAXY TO

.

. A

.3

ids

13 0 .
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Figure 10 shows how PLATO teaches the student how to run his own
experiments. The student begins with the hypothesis that when two corn
plants are crossed,' the resulting, generation'will contain green plants and
white plants in.a ratio of 3:1. PLATO allows the student to cross two
plants and observe the'results, which in this cage producee100 green
plalts and 25 white plants. PLATO guides the student through a chi-square
tes of the hypothesis. When the student successfully completes the
ex*iment,.PLATO lets.him'gp back and pracitice it again as often,as
he )likes with an entirely new Set of data each time.

4

,

4

Now we can go ahead and fill in the table..

And here the square of '6e.4 (Tel-once divided
by the ed:

The final ruAber to fill in is the aimixf----
the d2/e , the 'sum' se writterr-rr

The ancwen-te- 2.158

OINSIDITADD,

EJECTED

Difference

COI fl 2

COI fl 2,o(r,

z 0 a), n 2AD4.

Green White

1St 25

93 > 32

49 49

1.527 1.531

2.958

4

1

Figure 10.
e
Genetics: Punnet Square, Chi-Square, Mendelian-Ratios

and Problems, by John,Noefl, Gary N. May, Alan Harvey,'add John
Silvius. Copyright(C)1976 by the Board of Trustees of the University
of Illinois.,

".ei4v04-
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,Art-

Vo.

1

he art department is developitlg its own package of TO .rograms
for the, pose of improving instruction in basic design aphic
design, it uding courses in typography, basic illustration, advertising
desIgn,.and portfolio preparation. jUsing the highly sophisticated graphics
features of PLATO, students are interactively able'to.crea0 and alter°
designs on the terminal screen. Work which used to take fifteen hours to
complete on paper can be drone in three hours on PLATO, thereby giving students
the opportunity to'work matey more-problems than they could before. They
are also develOping a better aesthetic judgment., because PLATO makes it
so easy for them to alter their desirgns. rf they don't like part of a
design, PLATO lets them change that part while retaining the remainder of
the design..., Thus students are encouragedto make what they like rather
than like whapt they make.

The main applications of PLATO in art can best be explained. by
looking at how students use three programs,,namely, "unit design,"
"grey scale'PxactiEe in tonal reoogtition," and "optical letter spacing."
In the '-'unit design" program, the student enters a shape into the computer.
by-either turning on'or turning off dots on a 96 x 96 dot matrix. Figure 11
shows how the student creates the. image,by selecting options like "move,"
"delete point," "store,". and "draw line." Next, the student uses the basic
shape to form a'coinpea ite image by performing graphic transformations of the
basic shape. Figure 12 shows hdw the student creates the composite-image by
rotating, mirroring, and inverting the positive/negative relationship} of each
element.

Map
OM JO

Bah.i

j
.

Vo44

4 0
O 0

O

Press,

writes point
- erases'poillt

m moves point

inecct quad
k keep quadrant
I draw line

Drank quad
R eeplot quad
F Eill quadrant

OH:FT ' add
. single dot

SHIFT '-' sub-
tract dot

.
pE,pra,..bi.- I Fi

ti

Press:
NEXT to
display
design

BACK forthe
Index

LAB to change
unit

DATA for new
design

HELP for help

Section . 13
Specs for 13 Rotation of unit

Rot
Mir
Img

Design 3
Hirrome4 Image

Yes Pos

jigure 11. Unit Design by Ray Niohols; Figure 12. Unit Design by Ray WholIN
creating the basic image. Copyright® creating the cOmposite.'Copyrighter
2917 by 'the University of Delaware 19:77 e University of Delaware

0 Project/.PLATO Project.

1
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Through successive tries at designing basic shapes and performing graphic
transformations, the student learns how to create clever and intricate
designs such as the one shown in.figure 13. .

The grey scale rogram gives art students practice in recognizing
the tonal values of t e many shades of\grey. PLATO presents the student
with a grid of 20 x 3 squares. The student can then see the shade
of grey for each squa e by telling PLATO the percentage of pity which
should be in the squa e. Some students have ,ecome so adept at recognizing,
values,of grey on PLA 0 that they can use the grey scale program to
create facial images, such as the one shown in.flgure 14.

I
.4

Press:
PERT to
display
design

SACK for the
index

LAB to change
unit,

DATA for new
deal en

HELP for help

Section 4 1

Specs for 1

Rot

Mir
Img

Rotation

95

of

185

unit

275

..110

Mirrored

Yds

4

Design 1
Image

E Neg

0

'77*

is I

Figure 13. Unit Designs by Ray Nichols; Figure 14. Grey" Scale, by-Ray Nichols '.

the finished product. Copyright (D1977 Copyrighta1977,by the University of
by ,the University of Delaware PLATO Delaware PLATO Project.
Project. \
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Since typography plays such an important role in davertising, it
it*extremely important for the,ar6stbdeht to he able to space letterS
so that the printed word is bqth aesthetically pleasing and readable.
The letter spacing program gives the students interactive practice:in
spacing lettefs without requiring then, to go through the time-consuming
process of drawing and inking a word every time they want to change the
placement of a letter. ApsIng PIATO,'st9Aents can do many more assignments,
than were possible before, aria the instructor is'able to offer greater
belp to the students because he gets to see-Much more, Of their work.
Students Can work Olth wordv.containing up to 9'letters"from'each of
five typefaces: Helvetica, Baskeryi/le, Garamond,lOenturrExpanded, and

. 'Bodoni. Figure 15 showS'a sample isplay from the ter spacing program.'
In this display the student is j t allput tomove the " further over. .

-to. the left.. somur
e

ro

v-

The first two letters are fixed to correspond
to the comparison word'. spacing. -

This will allow us to have something in
-*on which to base your spacing.

Pick the number of the lette7oiou'd like to move:

6 Current letter being moused: 2

FINEST
Press:

'a' to move arrows to the l441/t..'d' to move arrow to the right
..' for coarse positioning. '-' for fine positionthg,

to display top arrows

NEXT to displayithe letter in its new position.
SHIFT-NEXT to move letter$ right of selected-letter.
LAD to store the wort in your list, n ' P
WICK to select a new word.

SHIFT-BACK to select another typeface.
At

I
Figure 15. Letter Spacinrby Ray Nichols

.41 Copyright ®c by the UAlyersity of
Delaware PLATO Project.

4'P.
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-Business and EConomics-

Students in macroeconomics are using PLATO to learn the principles and
the practice of economid modeling by means of computerized simulations.
Students can change economic variables such as income, employment, and price
level, and they can observe the effects of thegechanges in graphs drawn on the
display screen. The students'can repeat individual le'ssons as often as they
like, and they can move on to more difficult exercises whenever they Are
ready. The economics package includes quizzes'at the end of each lesson to
insure(that the students have mastered the concepts presented in the simulations.
It also gives periodic hourly examinations throughout the semester.

$ ,

Reading abOut how autonomous consumption,,iriduced consumption, autonomous
investment, induced investment, government spending and the tax rate:affect the
economy can,be very confusing for the beginning student. PLATO presents these
concepts in an individualized, self-paced format, making sure that the student
understdhds them before.moving on to More difficult material. Figure 16 shows
how PLATO uses graphs to teach the ways in which individual firms can influence
prices. Firms operating under monopoly, oligopoly, and monopolistic

.competition are presented. PLATO asksqueetiOns which both insure that the -

student is reading the graphs correctly and also understanding th asic
concepts associated with each graph. Figure 17 shows how a displ an be
dynamically created while the student is working through a lesson. To make sure
that the student understands the interaction of the cost curves, PLATa. asks the
student questions as the curves are drawn. When the student answers correctly,
more of the curves "are drawn.'

Monopoly

g 1

e C c d e
Output

5

4
v

3

Ct. 2

1

e

'Oligopoly

Firm B

a b_c d e
Output

Monopolistic
Competition

Firm C

5

4

0 3 d

si 2

1

If 4 4 1 i 4abode
Output

O

Individual frrms in industries where there is less
than perfect competition possess in varying degrees
the ability t6 influence price. For example:

If FimmA te6 a pridgjof S4, how much output
can it sell? b ok

In otherther wordS if theonopoly 'Poises its price, it .

mutt exPect to produce and sell less.

In the process. would you expect empldyment to rise
ct, fall as a result.? fall ok

Figur 16. -Imperfect-Competition, by
-Donald W. Paden," James Wilson, and Michael
D. Barr. Copyright® 1975 by the Board of
.Trustees of the University of Illinois.

Ite

.4130

-.4.14er

Profit Maximization \o

"1 4111

1.4.
Consider a firm operating under t

, conditions of imperfect competi-
tion with a downward sloping
demand curve.

C,>nsider now the firm's unit .

cost curve °mess -NEXT- to
'Oct the avertge total cost
curve (MC) on the lower chart.

It the cost per unit of
output 15 S3 when the firm
prsduces 5 units of output,
how muoh 15 the Ida' zat
It this output? 5 ok ,

Press -NEXT- to have PLATO
compute and plot remaining
totai cost figures.

The total comet curve (TO
rfles at mcee is produced
beo,,,I5o of Or principle of

1.minithing returns ch

O

a

c.

315

211

T c

4

3

2

1

5

4 i

IS 15

Output

RTC

0

240 25

Figure 17. Imperfect Competition, by
Donald W. Paden, James Wilson, and Michael
D°. Barr. Copyright® 1975 by the
Board of Trustees of the University of
Illinois.
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-Chemistry-
.

.

The chemistry department is one (
of the newest, users of PLATO,

having begun to integrate PLATO into its general chemistry course during
the Spring of 1977. Taking advantage of the large package of chemistry
',lessons written under NSF funding at the University of Illinois, the
chemistry department has enjoyed instant success in helping students*
learn to determine chemical formulas from the composftion by weight, 6)
carbulate the percentage composition from the pown chemical formula, to
determine quantitative rations in chemical'equations, to make
rapid identification of uaknowns, aria to perform Multiple step organic
syntheses for electrophilic aromatic substitution' reactions. By using
the computer to simulate chemical reactions, students get to work with
many more samples than is possible in the traditional chemistry lab.
PLATO gives the student-the freedom to experiment with manymethods
of "solving a gliven problem.

Figure 18 shows how experience in rapid identification of unknown
organic.COmpounds is provided by a lesson in which the student simply
asks questions about the compound. The computer provides instantaneous
answer's, such as giving the boiling point or showing the NMR spectrum
of the unknown compound. The vocabulary of the program is adequate
to answer_all of the experimentally useful questions about the compound.
under investigation. Figure 19 shows how PLATO teaches the standardization
of an aqueous Na0H,solution by simulating acid-base titrations. The .

student must perform every step in the simulation from filling the buret
to observing the change of color at the end of the experiment.- PLATO
makes sure that the student follows correct laboratory procedures, helping

-

out with suggestions when necessary.

cal

.41

Ty0e your question about the unknown and then
press NEXT.

When you have identifaed the compound press EAGIC*

iF
What ks the boiling point?

The hoilingpoint Is 245 to 247* at I atm.

SCOPE 1

For tables of iota press DATA. To review press LAB.

For help press HELP.

igure,18., Qualitative Organic Analysis,
by Stanley Smith. Copyright (D1972 by the
Board ofirrustees' Of the Univerdity of

.Illinois.

.1

ACID-eASE TITRATIONS
Standardization of an aoaleous Na0H

In this experiment you are to determine the
concentration of a Na0M solution by titration
of potiissium 'cid phthalate ( - 264 ).
The base Is about OA M.

7

What do you want to do first'

,".
fill the buret

Plato Is filling the buret for yoy. °

frees p to stop
Press f to restart filling.

Fill the buret almost to the top.

For help press HELP. To'use a calculator press DATA

4

Figure 19., Acid-Base Titrations,-
by Stanley Smith. Sbpyright0106 by
the Board of Trustees of the University
of Illinois.

31
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-Communication-

A general need of the communication major is skill in the use of
at least one system of phonetic transcription. The most effective
method of practice for the development of this skill is one involving
transcription from oral dictation. Immediate feedback on accuracy
significantly increases the rate of development. The "communication
department has found PLATO to be a.good medium for providing this kind
of practice. PLATO's random-access audio device is used to °give the oral
dicarlon. The use of PLATO to present dictationand judge student
responses not-only decreases the amount of class time that must be
devoted to this activity -for all students, but it also offers an
opportunity for those who need more ptactice time to get it without doing

o so at the expense'of the studentswhodo not.

Figures 20 and 21 show some of the strategies used in PLATO's
phoneticsprogramS. Figure 20 shows a talking robot program which students
use to experiment with the physiology of phonetic-production. This progr4m
allows the student to move the tongue, velum, and lips in various
Positions, and,.at any time the student can find out what sound would be
produced. The computer shows the student not only the side view of the
robot's head, but also the palktogram. Figure 21 illustrates another
strategy in -which PLATO gives the description of a consonant and then asks
the student to type the corresponding consonant.

THE TALKING ROBOT
A Sabi:matte Mid-sagittal Section
.of the Articulatory Mechanism

What should the robot do now
(ANS for suggestions)

). phonate
,0.

Press LAB anytime to 4.tive it apea151%

OATP for labels; SHIFT-LAB for a test:
HELP V type a phonetic symbol. .

Figure 26. The Talking Robot: A
Simulation of Speech Sound Production,
by James H. Wilson and Elaine P. Paden.
Copyright 01975 by the Board of Trustees
of the University of Illinois.

32
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Se'U CONSCWHTS: FEATURES.SYMPLS I I I

fortis alveolar fricative

z no

consonant ?aurapect fled has the following

lenis alveolar fricative

featured:

T,pe the consonant, then press NEXT.
Press ANS to give up on one.
Pre45 FELP to see the phonetics keyset.
Press eAcK to choose another type of drill.

Figuie 21. Organogenetic Future Drills,
by%James H. Wilson and Elaine P. Paden.
Copyright 0l975 by the Board of Trustees
of the University of Illinois.
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-Computer Science-

Several graphics classes from the department of statistics:and computer
science have used PLATO terminalein order to explore the graphical 1.;

capabilities of the plasma display,paiel. Students in these classes have
been 'eipecially interested in PLATO's-programmable character sets, ease.. of
software manipulation, and microprocessing capabilities. A prOpodal has
been made to locate a PLATO 'terminal in Kirkbride Hall and connect it to
the video projectionsystem in order that displays drawn onthe terminal could 0.
be .projected onto a large screen: This would enable professors to use ehe
terminal's graphical Capabilities in explaining 'and demonstrating complex
phenomena in class. The terminal would be modified so that it could run
not only PLATO prograis, but'also programs run on the university's Burroughs
7700 computer.

-Continuing Education-

The division of continuing education has two goals with respect to
PLATO. The firs goal is to implement the counseling crogram being
developed by Dr. Richard Sharf. Terminals would be located at the various
sites of continuing education's counseling operations: Clayton Hall,
Wilcastle Center, Dover Air Force Base, Milford'High.School, and Georgetown.
The second goal is to use PLATO as a mechanism for delivering instruction in
educatioh courses. This would include not only the use of pre-programmed
materials, but also the development of new materials suited to the needs of
continuing education students.

-CobAseling-

The Ctnter for Counseling is using PLATO to develop a computer-based w
career guidance system which allows people to clarify their interests and
abilities, and helps them exlore the characteristics of occupations: The
system consists of two parts. The first part consists of a computerited version
of the Self Directed Search, an interest 'and ability inventory developed by
John Holland (1974). The user spinils fifteen to twenty minutes answering 228
items in tht.six scales of the inventory, namely, realistic, investigative;
artistic, social, enterprising, and conventional. Figure 22 shows A sample
display from the investigative scale. In this scale, the user indicated
whether theactivities printed on the screen are,liked or disliked by
touching the appropriate boxes: The boxes chosen, by theuser light up.

6
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ACTIVITIES
Please touChe word LIKE after those- activities
you like told°. or touch the word DISLIKE after
those things you are indifferent to, have ,ever
done, or do riot hike.

REALISTIC
.1) Fix electrical things

2) Repair cars

Fix mechanical ,things

4) Byild things wi,th wood

8' Drive a truck or tractor

4) Use metalWOrking or machine tools

71 Work on a-hot rod or motorcycle

8) Take Shop course

8. Take Mechanical drawing course

)81 Take Woodworking course

Ill Take Auto mechanics course

1101
NEE DISLIKE

Eng Disuvil

DISLIK11

LIYE

111111

I LIKE

IDLSLIKEI

1 MSLIKEI

t DISLIKE(

loisLIKO

You may press the upper left corner to replot the screen.
You may charge yoUr answers after you respond to all items.

Figure 22. Interest Inventory ifoM
The Self Directed SeardK, by John L.
Holland. Copyright ©1977 by Consulting

Please touch the numbers
f the sections that you Guidance Counselor

iw,11 lila to see.

111 - description

l-edu4tion

(3,-q.31ificattons

,51-woO, conditions

'ai-amployment outlook

-fer more information

pressi HEPc ifor ti ltok

at the re.* occupation

social
enterpri,sirg

artistic

EMPLOYMENT'OUT1_04(

Slower employment growth'due
fo a decline in school enrollments.
The eaten* of futuregrowth will
depend largely on the amount of
funds which the cederal Go,trn-
ment prevides,

rre,F7477.2t, store thin
f'-.rrir4,,ut P,Tz6 FHEPEj to leave

the ,,dautar ter to day,

figure 23. Occupational Search, by
Dr.-Richard Sharf. Copyright 1977
by the University of Delaware PLATO Project._

Psychologist. Press, Inc.

When the user completes the Self Directed Search,' PLATO computes.the
scores for each of the six inventories. After comparing theserscores.to a
data bank of occupations, PLATO then allows the user to ask questions
regarding the occupations. In figure 23 PLATO has been asked to display
the empldyment outlook for the occupation "guidance counselor." The computer
memory contains current information on 317 occUpations. PLATO allows the
user to look at any occupations he wishesto examine, in an order determined
"by PLATO.

This project differs from other compUterized guidance projects in
several ways.' It 6egins'with an assessment of the individual's interest
and abilities using a well validated inventory, rather than an exploration
of a large data base of job information without any direction. Its data

, base includes occupations-for college studentslkn&adults returning for
further education. Access to the system has been made as simple as possible
so that people who have never used a computer terminal-can benefit from the
system. PLATO is being used not only for the delivery .of career guidance,
but also for the creation of "a data base of information on how people.
make, career choices.



The Center for Counseling views PLATO not only as a resource
for, students and working adults who are facing career decision, but alsoas a vehicle for research on how people make such decisions. Hypothesesare being tested regarding the relationships between scores on the inventory
scales and the types and amounts of information requested.

-Education-
.,

The

Cpllege of Education is using PLATO in three different areas:
teacher pieparation, clinical worlr, with children, and behavioral research.

Pre-service teachers prepare for the classroom of the future by'cletang*PLATO's-materials
;

,for elementary and secondary students in math, readingbusiness, typing, science, and career guieance. Figure 24 shows a sample displayffom a math lesson in which third grade students learn fractions. In this carthey are asked to find 1/8 of 24 bees. The student merely touches a bee on 'thePLATO screen to "pick it up" and then touches a tub to "drop" the bee into the
container. Future high schoolmath teachers also learn how the computercan be used as a tool'for teaching trigonometry. Figure 25 shows a lessonin which students can write their own,programs containing functions such
as y=sin(x2)+sin(x) and, have PLATO graph them.

If .y,G.1 want to

tar, p BEE
, t a tub

(please touch these 24 BEES
and put the% into the,Tubs.

xFigure 24. Animal Bagger,;. by Bonnie
Anderson Seiler. Copyright(C)1976;by the
Boa& of TrusteeseOf the University of
Illinois.

:

.1*

Write your program 0411P is available)
I xoS
2 xsx..15
3 yi.sln (x2)s5rn
4 goto 2
5 ) run
6

.7

9

IS

11

12

13

14

2.050 15

y

Press

to

Out of bound6

2.01J
5.800

%Press BACK to, clean up screen.
15.000

\

r4 Figure 25. Grafit, by Bruce Sherwood.
Copyright® 71 by the Board of Trustees
of the University of Illinois.
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'Buthiness educatiOn majors learnhow PLATO can assist in teaching
accounting and typing skills. When students do typing exercises on PLATO,
their errors are closely monitored by the computer, as illustrated in figure
26. Typists at all levels becqme hooked on.PLATO's speed typing games, such
as the one shown in figure 27. The lesson keeps track of e h student's '

progress throughout the semester andalso lists the fastest tipists in its
"Hall of Fame."

Figure 26. The Dvorak Simplified Keyboard,
by John D. Eisenberg.

A

36

Idea single got gum week nothing select yellow
idea single got gum yeek nothing select yellow

sorry lobby. jacket sign spring sharp haw) hole
sorry lobby jacket sign spring sharp happy hole

humane please air case mole beer message catch
humane please air case mole beer message catch

ocean sudd tree jelly study hate valley game
ocean, sudd tree jelly study hate valley game

rabbit rear youth explain speak watch disturb
rabbit rear youth explain speak watch )disturb

wish crooked 'mental bag flowers boyish camping
wish crooked mental bag flowers boyish camping

hippy guess job zipper white diagpnal cardinal
hippy guess. job zipper white diago cardinal

\little
little

You did 59.35 words per minute.
And you beat your best for today of 51;57 wpm:
Number of errors.5. Corrected wpm.54.4.
'Pres4 ova for atatisics.

Figure 27. ,Lesson Debugs, by Marshall
Midden. Copyiight(Cp975°by the Board
Trustees of the University of Illinois
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Severdl teaching simulat ons provide education majors witfi an
opportunity to diagnose readi g difficulties, use behaviormodification
techniques, ,analyze classroom InteractIon, and make everyday decisions in a
simulated high .school. Figure'28,shows a lesson whe\reby students learn
FlanderdO'classificatibn Scheme for interactions that take place/in thef
classioom...Later in the lesson, students enter data on actual student-teacher

.dialog, asgshown 4in Figure 29, and then 'analyze teach ng technique:

T! Today we ere going to talk little about
the speed of chemical reactions. (1) What is
one factor which controls the rate of
reaction7(2)

silence-9 seconds (ZAS)

S: Well. I think the heat, 4 mean. . .(6)

.

COMMENTS:

There may be some question as to whether (1) should be
recorded as a 6 or a 5. This brings up 'Rule-of-TapsWe,number 1: When in doubt, use the lower of the twonumbers. Thus a 5 is chosen.

Statement (2) is clearly question. A '4' is recorded.

Nine secoride of silence would be three

Statement (6) is a student response.' Should itbe.e Sr k 9'7 It 2s clearly in response to the
teecher''6 question. ,It is limited -- therefore an

is recorded.

Figure 28. Flanders Interaction Ah4ysis,
by Owen F. Gaede, Department of Secondary
Education, Georgia Southern College.
Copyrighte1976 by the Board of Trustees
of the University of Illinois.

6

(1)

(2)

(3)

(41

(5)

(6)

(7)

(8)

(9)

(IS)

(11)

(12)

(13)
t14)
(IS)

)

(17)

Ti Turn to page 482 and leek at tAdigram. (1)
How many time dos the graph level out? (2)6 ok

4 ok S: Twice. Once at 111 and once at 1886.(1)

T: What,does this indicate tb you, Elob7(4)

silence-six seconds (5,6)

T: bob, if you would pay attentiqn, you
know what is going on.(7) Now puttha away
before-I take it away.' co Sally, do you
know? (9)

S: Well, the solution suet have stayed at those
temperatures for a while. (111)

T: Good. (II) Whet do you suRpose-caused would
have caused that? (12)

S: Mr. Clark, why do we study this anyway? (13)

TOt is important that you know this material.
(14) Now believe me, I know what you need
to know. (15) If you would. just all conceal-

, trate, we could get through with this
material' (16) Ceorge, why does this graph
behavA in this manner? (17)

Figure 29. Flanders Interaction ,Analysis
student-teacher dialogue, by Owen,F1 GiSde,
'Department of, Secondary gducation, Georgia
Southern, College. Copyright® 1976 by-the
Board of Trustees of the University of
,Illinois.
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. -T e extensive statistics package,o'n PLATO gives students,in upper and
lowet evel statistide courses a chance to see dynamic -graphic illustrations
of co cepts and procedures. For example, figure 30 shows how in a lesson
on the normal curve students Can study,the effect of.using different values
for the mean and standard deyiation.

Faculty and graduate students at the Readin.g.Study Center are exploring
the potential of computer-baed education for 1 remedial reading clinic
environment... They have become familiar with the lessons,wTitten for young

-children at the University of Illinois, and they ,have been using, and
evaluating these lessons with older children who useathe Reading Study Center.
They are also developing Lew lesson material-designed specifically for
remedial reading. Figure-31 shows a..sample display from,an imitative
program which uses PLATO's random access audio device to read stories aloud
to the student: The child follows &Long, line by line, as PLATO reads the
story. Then the student reads along with PLATO. Finally, the student reads
each line on his own. A special feature ,of this program is that the lines '
are "touch sensitive,"meaning that the student can get PLATO to read any
line he wants by simply touching it,with his finger. Seventeen stories are
,05rently available, spanning reading levels 1 through 6. f)

-IS -5 8 5 .18 <0

For the purpo4es,or this demonstration, pleas4mit
yourvglues for mu between -UN and .10 The values
(or 5111ra are limited from I to 6. Press NEXT after
enter:ing each value; the values do not have to be
res ratted to intergers, decimals are acceptable.

What is r value for,p/ 8.37 ok

What is /our value for a/ 6

f

11
Meet Mr. Possum

Page 1

The possum 15 a funny looking animal.

Helooks like a rat and a monkey and a kangaroo too)

Th.%! possum has a fur coat. k15 fur 15 black and white.

He looks like a very big rat with a long nose.

,/he possum's tail 5 like a monkey's teal.

)eut it has no Tut.. It helps him to hang on to trees:

hot many animals have e pocket like a kangaroo

O eut thevpossum does., The pocket 10 Celled a pouch.

I Touch here

to

cOntinue

Touch here

to

this line again

a

Figure 30. Transformations, Z-scores and Figure 31. Read Along with TO, by
the Normal Curve, by Jerry L. Cohen and . Peter Pelosi. Copyright ®c 77 by
Staff. Copyrighte1974by the Board of the University of Delaware PLATO-Project. -
Trustees of the University of Illinois. '
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Figure 32 is a display from he "Oe words" lesson. In-this lesson
the student is giver two words he to of efie screen, and 'a row of
pennies at the bottom. Behind the pennies'-is written .one ofthe wordS4r
which appears at the top :of the screen. By touching a penny,-the stud ntcan see the letter hidden behindthat penny. The object'of the lesson 4..sfor thestudentto guess the hidden. word without uncovering all of theletters. In figure 32 the student has uncovered enough'letters to tell
that the hidden word is "net."

r

1

a

The college is also'conducting basic perceptual research using various
modes of presenting stimuli and recording responses available on the PLATO,
system. Figure 33 is .a sample.page from one phase of an experiment
concerning the perception of graphs. The student rates the similarity of'
graphs in all possible pairings of 8 graphs differing in.icale, Spatial,
configuration and labeling.

ja

not net
xm'elleme

Z.

#
;

In this phase of the experiment. you 49,11 be
each possible pair of graphs from the 'same see. r

ebt4,1

each pair., indicate their degree of siAllarlt
the scale provided. Register your response. ouching
the rating scale-in the appropriate NieeP

PLATO will mark the point you touch scale.

IS

123 121 123
15 c

Figure 32. 'Penny Words, by The PLAT
Elementary Reading Group, Unihrsity of
Illinois, under NSF contract C723.
/Copyrighte1977 by the Board of Ttustees

/ of the University of

4

at 4 .

5 a

39

, moderately 4 eery
miler spinier similar

resat NEXT to continue.

-
Fi r 33.' A routine for collecting .

Mu idtkensiona Scalfilz Data to. Seudy
the iagictive Featues of Various Types

'of bear and Graphical Data Dis lays,
by Victor R. Martuza. Copyright 1977
by the University of Delarre9pLA 0 Project.

°
a
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-English-

The English Department, has found PLATO to be a valuable tool for
improving writing skills, especially for those students taking the three
credit, pre-E110 course taught by the Writing Center'staff which used
feedback from PLATO to tndividualize student programs both on the computers
and in the:small groups of four students per instructor taught at the.'
Writing Center.' During the past year nine groups of thirty-eight students,
drawn from a possible population of 380, have used.,IPJ:ATO for one hour each
week. Designed and 00k on PLATO by community college English teachers .1.1

Illinois, the( lessons cover punctuation, sentence structure, spelling,
paragraph structure,,3grbs, and verb form. They also include diagnostic
programs which ether information on individual students' skills'in several

. areas of usage nd punctuation.

Figure 34 shows a simple drill in which'the student Is asked to identify
parts of speech in a skence. In this example the student was first
asked to identify.the pronoun in the sentence; the student correctly
answered "their." The student was then asked to identify that pr noun's

`antecedent; the student correctly answered "children," and was apPropriately
congratuAted. A sPecial,feature of this lesson is the interactive help

_which students receive when they answer incorrectly. In this example if
the student had answered "are" instead of " their," PLATO would have told
him that "are4'iS a verb, not a pronoun;

t,

Figure 35 shows a more complex exercise in which the student is given
a patagraph which contains misused words. The student is asked to identify
and correct the misused words. When a misused word has been corrected, PLATO
crosses it out and prints the correct word above it. In the example given
the student has already corrected the words "they're", and "which" and
"Irregardless," and is now changing "hisself" into "himself."

4two

. The children are always talkingfabout their beautiful pets.

Pronoun: their
t Anteceoent: 9 children

You've go+ it,

EEO to continue

Figure 34. Pronoun Agreement; by
Delores Lipscomb. Copyright (D1976 by
'the University of Illinois at Chicago
Circle. "

..
(
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.,. 40
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Baseball fans like to give plenty of advise to

tt=re heroes by encouraging them to smaph the ball

an,wheres in 00011all park as long as they get a at
who OR that

The players whxzh cannot meat this expectation are often

Regardless
booed plies they re on the other teem. irregardtess of how

,ell a player hay done the prextous weak, he %s continually

expe:ted to give a good account of hisself. The player

who commits an error quiet often is prosecuted with

unkind words L:4., the fans, Sometimes the taro take out

their frustrations on th umpires, too, for fans

find It as difficult as the players twee with umpires

who make unfriendly'decisons. (h&ber of/errors left: 7.1
Tyne the word which will CORRECT the one misused.
Pleas* do not type the Incorrect word.

himse,f

Figure 35. Paragraph Editing: Word Usage,
by Errol M. Magidson and Mitsuru Yamada.
Copyrighte1974 by the City College of
Chicago. .
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-Home Economics-

Faculty members in 'the areas of clothing construction, home economics
education, foods; interior decoration, retailing, and flat pattern h ve
become, interested in the teaching 'and research potential of the PLATO system.
Prior to t'he start of their project the only home economies lesson o the
systeedealt with nutrition. At the-present time they are developing lessons
in both measurement, pattern measurement, ease requiremeni, alteration
pfactice, fitting, determining pattern size and figure type, and determin-
ing neededvlterations.

01.

One of their-criteria in lesson development has been to make full
use of the special features of PLATO. The touch panel is used..in teaching the
loc@tion of body.measurements. In this-lesson the student is presenged.
with a line Aawing of a human body. The 'Student is (instructed to touch

4 the.screen to indicate the beginning and ending points for the requested
measurement, as shown in Figure 36. If the cursor which appears on the
screen is not exactly where the student wishes it'to be, the student can
move the cursor by pressing any one-of-the eight directional keys.

M4>ofiche Slides ill be used to each students how to determine
needed alterations. I fittedgarm ts will be projected pn.the screen,
and the student will be asked to identify and correct the problem. Ifhe

_student:answers correctly, the correct fit will be shown. In 'some cases, the -

results of incorrect answers \c.an be shown as well. Figure 37 shows the
meaSurement chart which students fill in to determine what alterations thw
need.

O

411

Indicate with the cursor where the
frrt waist lereth down CF is measured. ,

Question 5 out of

19-aFT-BACK for index

;
°

ThatO correct. The measurement is
.taken from the base of the 'Seek, down
the center of the body to the waist.

Preis NEXT for a new question.

° FELP available

Figure."36. Body Measurement, by Dorothy
K. Elias, FranCes WI Mayhew, and'Fraticea
K. Smith. Copyritht01976:by'the
University of Delaware PLATO Project.

,

%

,
, 41:

dress
I

=measurement shortsleeve* topic- (t) (2) (3) (4) (9)KA'. Pat (t)(3) 4 ) -

ovs,
a

ImmommrimmorITAISTrlitC/10
ea., on 95.1 cm

knot

5.11 en 94. / en -1.100'.VPPC1N MCKWOMMb 43.2 en 1 43.ff en 5.5 es 43.2 en 5.2 CII5.0.1.0C UName 25.3 ant 25.5 en 5.11 en 25.3 en -4.7 dot,:x m!? warnwarnd 00 u
45.6 en 45.5 en 5.3 es tit .I1 en t .1 inANATomMTLONIAM

e de* MAT 44.101 45.1C11° /.3 CPI 41,8 ell -S.2 CPI
I

moo ...15, oath
00604 CT 45.11es 45.5 en IL fell 45.3 en 5.3 en...tee WWM .

II 17. t ell 25.5 en 2.5 es t 9.6 en -5.4 en
h swim -Mo.. 27.9 ell 213.5 en 5.11 es 211.11 Col 'Alenutre Loam
1.- eLsou -war ? 24.5 en 5.5 en iumST

61.3 en 62. il en 2.5 en 75.5 en e, e en
pow man,.

ea., ell` 08.5 en 6.5 es 94,9 en 4.9 esMNSTrm0
25.4 es '22.9 es 1.11 en 25.4 en 2.5 es

Type the value and press NEXT, or NEXT.alone to leave blank.
COPY and BACK sti,11 move the arrow and retain the old value.

Press to clarify names of arose.

Figure 37. Determining
!by Dorothy K. Eliassnd
'Copyright ®1976 by.41fie

Delaware PLATO PiOject.

52
1.

Heeled Alterations,
Frances*K. Smith.
University of



-Languages-

Languages faculty members have worked very hard to successfully '
improve instruction in Latin, Spanish, French, and German. A problem
common to courses in all four of these languages is the wide variation
in knowledge of English ta.mmar possessed by beginning students. About
half of the students d9Aave an adequate knowledge; but many ,of the
others are so Weak in English grammar that they need an intensive review
of -English:before they can begin to learn a foreign grammar. In order to )
solve this problem the languages department has programmed an English
grammar review for those studentsho neeeit. Part of the review consists
of substitution,drAlls, such as'the one shown in figure 38. PLATO gives

v the student a sentence such as "Sam got-lost iri the fog yesterday."
PLATO then changes the word "4yesterday" to "tomorrow" andftsks the student
what other words need to be changed to it the substitution. In this case
the word "got" needs to' be changed to 11411 get."

The languages department is also using PLATO to deliver instruction
in foreign languagesthemselves. Figure 39 shows -a sample Latin translation
question. The student has-been asked to translate the -sentence "Senectus est
loquacior." The student's.answer is "Old age; rather,- is talkitive." Notice
that instead of just telling the student that the answer is wrong, PLATO
gives the student inform n reurding why the ariswer is wrong, and what 4
must be done to fix it,. The before the word "rat'her" means, that a word
is missing here. The z under the word "is" tells the student-that the word
is out of order, and should appear darliAr in the sentence. The equal signs
under the word "talkitive" means that it is misspelled.

. .

[WA
lost I o

in

the

tog

yesterday

4

Whet OTHER or will change?

Put boxes around them.

.Careful, You only want words that are
grammatically forced to change, by...the
changes the student was told to make.

(Also Incntide words that don't always
chanke. Words with'no markings should
never change In this

NEXT When done.

EXPrPLE:

QUESTION:
In sure she k conjugations.

(they)
ANSWER
In sure they know`their conjugations.

Figure 38. Substitution Drill Iticer, b'y

Dan W±lliams. Copyright611976 by the
Delawaie PLATO Project.
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$

Translate the'senterce into English. Use
vocabulary supplied.

(i2 to go)

Senectus Mt loquictor.

Old age.Arather, In talkitive. 'no

.Press DATA if you went to sel(the answer.

enectus,-us(m).old age
esse.to be
loguax.loquacis:tal tive

J 4

400

%

Figure 39. Beginning Latin, by Richard
T. Scanlon. Copyright(C)1976 hythd

' Boari of Tru§tees, of the University of
Illinoisi

1
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Figure 40 is from a lesson which teachesSpanish culturein Spanish!'
The lesson begins with a simple vocabularyewhiCh grows and.becosmes,m2re
complex as the semester progresses. New words-appear wAth numbe su
scripts. If the student doesn't know thp wotd, he can.type the
associated with the word to/Iearn-itq meaning.,. The student is tested from
time to time on his knowledge of'Spanish vocabularyand.cultural 11`Pitage.

The language cou seward has,also,demonstrated a distinct advant4g of
the PLATO system, m4y, its'flexibility of educational delivery. e of-

pot fficienzStudent demand to offer in the cu'rriculut-. Tha student

expr ssed a need to,lcarn Chinese, a course for which there was
i t

was able to-fnlfill his specific learning need by taking a course,in Chinese
,,at a 1,1,52 terminal.

o / .

411.
lecNs g En la epoca preblatOrica los IBEROSI

entraron ervEzy14.

Este poblaciOn atrIcara N.
ocupo el

sur3 y3 la costa orienta14.Forrtranslatton press
correspond t number.

-NEXT- to o on
-DATA- for i)ad-.

,
,0

Figure 40. Introduction to Spanish.Culture,
by Armando Armengol and Brian Dutton.
Copyright Q 197 by the Board of Wustees
of the Unive -ity of Illinois.
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-Music-

The music department has developed a package of ear-training programsc_,
called ''GUIDO." Guido d'Arezzo is the eleventh dentury musician and
music educator who invented the staff and established the principles of-
solmization. The ear-training programs are named after him, using his first
name as an acronym for Graded Units for InteractiveDictationOperations. The
entire first year,of ear-training materials has been organized according
to levels of difficulty into graded units_ which form the basis of a
competency-based curriculum including drill and practice In intervals, '0,4

Wodies, chords, harmonies, and rhythms. Ear-training students spend
an average Of two hotirs each week at GUIDO learning stations whidh consist

4 of a-PLATO erminal and a digital synthesizer designed and developed by
Sherwin Gooch at the University ofIllinois.

The basic design of the GUIDO programs consists of a three-pait
proceis whereby PLATO first displays an answer form on the terminal screen,

__ second, plays'a musicalexample using the digital synthesizer, and third
asks quest -ions about the students' perception of the example. PLATO keeps
track of how well the students are doing and issues weekly progress.reports

1 to the instructors.

- figure 41 shows a sample display from the intervals program. By
studying this display the basic features of the GUIDO system can be under-
stood. At the top-are two rows of boxes which contain the names of musical
intervals. When- the student, wants to hear an intkval, all he has to do is
touch one of the boxes.5 When he does, the box lights up and the interval

'.designated by the box is played by the computer-Obtrolled synthesizer'.
Conversely, when thp student is going through one'of GUIDO's formal. units,
the compUter-plays an interval, and the student responds by touching the
box ,which coltiins the'interval he thinks was played.

1.

BASIC'

ENHAR-
M4IC

PLAY
[E m2 M2 al M3 P4 Tt FITS m6' M6 m7 M7 Pt

d2 At E A2 d4 A3 Tt d6 AS d7 A6 d8 F
IHRRMCNIC

rELI;;OfC

4'al FIX TOP I

'FIX BOTTOM

MELCOIC 4 14
1

RANOC81

MZLCOIC MI

"HHccsIrrtz7,

Press hEXT to use the WIZ. or pr4m4.BACX for the GIVE..-a.'"'

Figure 41. GUIDO Intervals Program,
by Pied. T. Hofstetter and' William H. Lynch
Copyright01977 by the Delaware PLATO Project.
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Underneath the interval names are three columns of teactier or student
control boxes. These boxes re used to control the Nay in Which dictation
is given. The teacher can preset them for the studeht, or the teacher' ,

can' allow the student'" to set them at:will. The first column of boxes allows
for the intervals to be played ss tiarmonic, melodic up,selodicdown, or melodic
intervals up and down. The second column gives the option of 'being able
to fix the top or bottom note of theinterval4 or to have them selected at
'random.. The box marked "intervals" allows the student to eliminate
intervals from the boxes at the top of the screen,-so that only some of the
intervals will be'played. In the.third column of boxes the student can
select compolihd:...QL simple intervals, can have an interval played again, and can
change the lefigthWtime the intervals last. Finally, there is a keyboard
at the bottom of the screen. When intervals are played in formal units one of the
notes of each interval is shown on the keyboard, and the student is asked
to touch,the other note played in the interval'. In this way, students are
quiiied on the spelling as well as on the aural recognitioh of intervals.

The music department is also developing lessons for use in the written
aspects of music, both at the beginning and.advanced levels. Figure
42 qhows a sample display from a note-reading drill. In this lesson PLATO'
randomly selects a clef and a no"te; and then asks the student to name the
note as fast as possible. PLATO keeps score and maintains a rank-order list
of the fastest students in the class. udents Tare motivated by trying to
c4mb to thetop of the list. Figur ,shows how students sin advanced
harmony can obtain names for'pitch class sets in twentieth century music.
After the udents enter the 'pitches, PLATO puts them in normal form and
performs tha appropriate table look-ups.

6

GAME
Plumber of correct "Wens 21

Average time per Problems .83 '

,Current Time it9

O.
041.1M=MIMMI

,
0

Press BACh to return
to the Index

4

Shifted 9

ON

-''t v'our sej ustre letter.5 or rumberz:

Q1.1 C F A B

xt name: 5-2e

54.1 lilt: F2 36 e

:nt vec 02:21.1

. Figure 42. Music Fundamentals, by Peter Figure 43.' Set Theory Program, by
° J. McCarth'. Copyright® 1977 by the James Trueblood.'Copyright®1976 by
Delaware PLATO ,Project. .- the Delaware -PLATO ProjeCt.
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- Nursing-

The College of Nursing is realizing the-potential of PLATO to-deliver
instrtxtiOn in,courees dealing with adult physical health and illness, maternal
and child health nursing, And adult acute physical illness. Through membership
in PLATO's Hgealth Science Netwok, the College is using programs developed at the.
Universityof Illinois, Sheppard Air Force Base, the University of Oklahoma, e-nd
Parkland Community College. The college is elso developing its own programs for
echicating nurses in the care of clients and families with a variety of problems and
the handling of "emergency situations.

The nursing programs include both tutorials and simulations. Figure 44
showsea,sample display from the tutorial on the problem,oriented medical record.
PLATO gui4s the students through a sequence of these tutorials, which develop
skill at gathering and classifying information important ,t.ci the care of people.
Physical exam .nations are simulated in the computer.. For example, figure 45
Shows how the stuafnt can stimulate eyes and obserVe the pupillary eye reflex.
The student can also practibe caring for the patient in a,simulated environment.

56bleoff

In response to'your first question, Mrs. Patience
54.Y5. 'I've been coughing up blood" Is that
7.2.1BJECTIVE or 'OBJECTIVE information' ('a- or '9')

Fight' She 5 TELLING you about her problem,
Th15 it HI1TORY.

(-HELP- 15 available)

Figure 44. Problem Oriented Medical
Record, by'David Stutz and Jim Romancheck.

CopyT,ight® 1976by the School of Health
Care 5ciences,'Shepp d Air Force Base.

RIGHT EYE

491)

raST I MILL;

Pre55 the nIeber of the eye you wish td stimulate.

1. left

:. right r

You can stimulate the other eye,after about 4 seconds.

Frey_ -BACK- when v'ou hgve finished your exam.
.14:12.P- if nitt.d at.

-8

'Figure 45. Pupillary Light Reflex, by
A. Marshal , L. C. Helper, and John Silver.
Copyright 1974 by the Board of Trustees
of the University of Illinois.

By using PLATO the nursing students practice assessing, planningoimplementing,
and evaluating a client/family centered plan. which ofttdcannot be found in the
hospitti,on a regular basis. Emergency experience is simulated 'in a real'life
environment where every second counts. Students get to try, out many. methods,of,
intervention, and can compare the results. They can care for,Ehe same patient several
times, since the patient is simulated in the computer.Y
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J
P.S..DuPontHigh,' Schoolv

0 .

As part of a joint project by the Wilmington Public School Distriqt
and the University of Delaware, a PLATO terminal was placed at P.S. DuPont
High School for the 1976-77 school year.. 'the purpose of the project was to
,investigate ways /1:1 which computer -based instruction via the,PLNie systemcould benefit an,urban high school, 'Funds for the; terminal, computer;time,
and telephone lines to Illinois were provided by the University of Delaware
and the University of.Illinois at Urbana-Champaign.. Sixteen teachers from
ten academio/areas shared the terminal and used, it in a variety of ways. :

The terminal. wasplaced in a regular classroom and was 'scheduled
period by period. It was used five to six hours each day, for a totl,of
790 termival.contact hours. Use varied greatly; sometimes an entire:classof 30 students used the terminal together by having half of the students
team up against, the other half in an instructional game. At other timesa large class worked,in the room at regular seatwork while.small groups
of students took turns at the terminal with.the teacher. Frequently,
small groups offrom five to nine stUdentsrworked through and discussed aPLATO lesson togetheewith the teacher.

Other uses of the terminal involved'students working without .e teacher
present. Sometimes teachers sent from one to three students to the PLATO,
,room to work at assigned lessons. Ms. Debbie Braendle, an,undergraduate
student at the'University of Delaware and a member of the PLATO staff, was
present one day each week to help 'individuals and .groups. This worked
especially well for the students in special education classes.

. When the PLATO terminal was not in use by someone from-the scheduled
,class,- unscheduled students "dropped in" to use PLATO. One teacher said that
some students4cut class to use PLATO. 'They, even jimmied the Locks1 and
smashed the windows in the-door in order to gain%acctss to PLATO.

Throughout the year, the teachers at P.S. DuPont experimented with
different ways,tb share one, terminal with hundreds of students. In genera],
they felt that the most successful schemes were: (1) small group instruction
with a teacher or aid. and (2) individual or partner use if an aid or teacher
is available to handle problems.

'Teacher Reaction. In evaluating-the PLATO experience at the end
of the school year, the teachers unanimously praised the quality of the.,
ma0iiala available on the PLATO system. hey,said they found ample
ill,terial that was appropriate for high school students, especially for
t /ose students in special education and for those in adv4nced courses.,

6

I
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Teachers were pleased by students' willingness'to wad what was
presented on thecomputer screen, to work out answers, and to help one
another. They said that some students who generally refuse to read
nevertheless read the direAions,in PLATO lessons without coaxing. An
educational game, whether. in English, math,'or some other subject, can create .
a'situation in-which thestudent needs to read in order to play. For .

Ns efforts, ,he is'constantly reworded through lively interaction with the
computer.

Otherwise unmoflivated students found PLATO fascinating, Teachers
were able to extend this enthusiasm to activities away from thq terminal,
such as compositions on the b'ehefits of compute'rs, written evaluations of
lessons, and studen00' oton ideas for educational games that could bepilt on

-,-

-/\,}

PLATO.

ft of the - improvements in learning were not measured formally. One -E g ish teacher gave a test to her Students On the parts of speech before and
after they used a,PLATO lesson on the topic; she was very, pleased with
the gains. Math teachers noted their students' steadily improving scores
on timed arithmetic computation'that.was part of math'games.

1 , 4 ,
I.

Studeni'Reaction. The students were very enthusiastic about PLATO. The'
,terminal never sat unused if they'could help it. By far,.their main comment .

..Y was "it makes learning fun." In English compositions about PLATO, students wrote:

"It does all kinds of school subjects in a fun kind of way."
4

"You can' use PLATWor many things, ,such as finding,answers to a
question, make a question, and then find the answer." '

..

t"It will-help 'ones who might not like reading to enjoy reading and'
. .work more

.

. -'

,

"1 liked
t
it because it gave you examples of the types of wark,you're

doing."
i---

., -.

"We'd havel.ess absent students or cutting class."

0"We should have more terminals in school, .if possible one in every
classroom,"

48.
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- Physical Xducation-

Lack'of sufficient terminal rime has slowed the progress of the
physical, education project, but with the recent agqpisition of additional
equipment full-time development of theproject has resumed. ExistingIllinois lessons in kftematics, projectile motion, and biomechanics
have been selected to provide the core of non-laboratory instruction for
several' introductory courses required of physical education majors. ,These lesSons teach importanteoncepts which the students need to apply

4 in their activities. For example, figure 46 slloWs a display from .atennis lesson. The student.Can specify the height, angle, and forcewith Which a tennis ball is served, and then can observe the results of theserve on a'simulated tennis court. By repeating this simulation withdifferent values for the three variables, the student can develop a',
conceptual framework for,how height, angle, and force affect the tennisserve.

4)
a

0

os
.

The initialoNelocity 70 mph ok
Height of ricket(ft.) 7.5 ok
angle of serve. 2. ok

distance to reach service line 7.532 feet
rresent ht. of the ball "1.332 feet
total time of flight 0.750 seconds

ht,above the net was 0.805 ft

IT HIT,

1'0 20 30

17;40

50 al!

press- L.P8- to replot.
.7

Z
prIrt -e.9ck. for Indw';e,
,,....,..5 -DRIP- for dire9tions.

0

to

...

-

oi",'

. . .

:Figure 46. Projectile Motion in
Sports Skills, by Robert N. Reece and
Charles billman. Copyright 1974
by the Board of Trustees of the
University of Illinois.

. The division of physical education is also considering,die development
of a program to help people.attain and maintain physical fitness. This" .

program would monitor the progress of an individual during training, and the -,

effects -of, different activities would be'quantitatively and qualitatively
evaluated., Development of real-time'peripherals, such as pulse rate monitors,
is also being explored'in connection with this pr9gram.
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-PhysecS--

,One of the problems encountered by the physics department is that
there has traditiOnally beeA'a group of students with weak backgrounds
that do not do well in general physics. During the fall of 197, the
department tiodeavail4le to those students a package of twenty classical.
mechanics lessons to supplement the normal instruction in 'the course.
Topits included in the lessons were vectors, kinematics, relative motion,
'momentum, free=body diagranis, torque and angular momentum. The students
also had acceps'to quizzes in order to prepare for examinations. It
was found that at the end of the course there was no measurable difference
between the averege scores of the poor students who had used PLATO and
the othei. (students in the class. The written comments made bY the PLATO
students were all positive; a few students thought that PLATO was the
greatest thing in learning physics.'

FigUre 47 shows a sample display from "The Ring Game," a physics
lesson in vectors. Two forces' act on the ring to move it away from the
center of the larger'circle. The student's objective is to determine a
third, counterbalancing force which will stabilize the ring in the
center. Working by trial- and -error compounds the prpblem. The student
has available a "help" page on,whickappriporiate formulas are listed and
calculations can be performed.'

`' Figure 48 shows how-StUdents can plot points in their study of
graphical kinematics. A veloctity curve is built, and the student compUtes
the slope of the tangent at a given'point and studies how this slope
changes under different Conditions.

A.I9, %ors* Choose the force vector C to be
B.16, 191.273 applied to the r(ng9for I second.
CCOS, C.

ec"

Locatkon of the ring: r11.02. 8,":094.3
Speed of the ring : v.7.349, ev.3:$4.5

Ring is sliding shay. You may use -DATA- to abort.

/4

Fig9re 7. Ring Genie: Exercise in
encin 'Forces, by Carol Bennett.
pyright 1975 by the Board of

Trustees o, the University of Illinois.

111

Ill

5l

20 40 60 ;SS Ill

6 2l 41 6S SO ISO

BUILDING A VELOCITY CURVE
Eatimate the slope
of the tangent line.
) 32/2S

Write(x2-x1)/(t2-tt)
,for the tangent.

Very good.
t(aec )

The correct value
is 1.611 m/sec

t (sec)

Move the cursor to the correct
spot on the v, graph to plot
your speed. blhen you reach the
right spot press -p- to plot it.

TOP MOVE CURSOR
First press
f for fine or
g for gross

motion.

Then use. arrow
keys (aquedcxz).
-p- for plot.

.
,1 ,,t,

Figure 48. Graphical Kinematics, by
- E. B. McNeil. Copyright ®1973 by the,.

University of IlliFois at Chicago Circle.
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-Psycholog2

During the past year the psychology department has been investiga-
ting two uses of- the PLATO system, namely, its use as an. instructional
delivery system, and its use as a sophistichted research tool. Students
in a course on learning and. motivation have been using PLATO programs to
study multiple probability learning, verbal and non-verbal memory, short
term memory, visual imagery, operant conditioning, neural networks, and
complex statistical routines. For example, figure 49 shows how a horse
race track provides the setting for a lesson on the role of learning in
the subjective assessment of probability. The. student is provided with
3 items of information about the contestants in each race, and is asked to
bet a variable amount of money% After geVeral.-races,,the student analyzes
his performance trends.

The department is also developing its first research program,
incorflorating PLATO as an interactive stimulus-giving, response- storing
device. The purpose of the research is collect information on the
strategies used by students in memorizing a large list of words. Students
are able to arrange the words at will on the display screen by 'simply
touching a word to "pick it up" and touching a location on the-'scree'n to
"put it down:: The computer will record data r garding the way in which
the student arranges the words on the screen; th Words that are remembered
by the students after,a ten-minute study period an then again after

2- 'one week, .and the position on the screen of the wor s recalled by the
student.

. ,

.PLATO Racetrack. Your
i-I 0-0 0-0 2',

LI-.2:4210-0 0-0
T ime 20. 4130-0 Bet

78/06.OFF.IIAL

'.. ''''-tZISia.:*04'''...$4;rn"fr4.4iV,AA4:?)5.1.AiFIM442.;?,%;
rrillirr r

It s all over, and
horse C 15 the winner,

Alit

I''S OFFICIAL '

worse

.

Nk'
Hors Finish in Cumulative Best

last ..are earnings this

A

5

C

0°O

time over
distance

A

%

'3 54,000
-

SI,000

2.30

2.2e0

...--"-

8 6

r
S6 000 2.40

0 F, (3,000 2.30

Press -NEXT- to continue.

Figure 49. kultipleProbabiIity---
Learnin ;by Jerry Cohen. Copyright

4 by the. Board of Trpsfees of
the University of Illinois. .

a

1. Touch the word you want to move.
2) Touch the spot where you want to put'the word.

That s
all the

passion cancerigprds

quarrel

muscles

protein miracle

habit body storm courage

whiskey cheek ridge

lemon

zuil+

dawn

° basket

0. balloon motel, empire

ambition airplane fence ranch

guitar

actor essay

virtue

ritual

wisdom /

You now have 8 minutes left to study o move the worls

Figure 50. Memory Research, by John
McLaughlin. Copyright e1977 by the
University, of Delaware PLATO Project.
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-Theatre-

After more than a year of planning, full-time programming was
begun on he theatre project in June of 1977. The piimary lesson-Under
development is an interactive timeline. The purpose of the lesson is to
help students gain a better understanding of the'history of theatre
and of the historical relationship of theatre toolher arts,,-.and the sciences.
Figure 5.- shows a sample display from the timeline lesson. :Students touch
appropriate places on the display in order to move 'forward-and backward in
time, to see events from a particular nation or from a particular'
discipline, and to specify the level of detail they want. For example, the
student can ask what happened in Germany's:liting the Baroque in order
to learn the most important events of that eriod, or they can ask what
happened in Germany in 1750-to learn evens In a particular. years. Students
will be able to select'a period and then compare what happened during that
period among various countries and disciOlines. Quizzes will 1)e included
in the lesson to measure the students' mastery of the historical periods
which they explore. -

[
IJ'

LEVEL ME
.

EARLIER

149e

LATER

1472 151M 1 5 4511 i 6tyaI.

1492 New World found
'1517 Luther's theses

.

.. .

a5

VICe Austria Japan .
%

r_,-many Italy New World
.

.
England China

5pain India
t,

.?otior,..: Touch a nation to move to another level,
GP touch a b.c". to move intime.

.Figure 51. Interactive Timeline, by Brian
Hansen. Copyright 01977 by the
University of Delaware PLATO Project;

g
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A.

HAPTER III: EVALUATIGR

al'

Because of its developmental nature, the' Delaware TLATO Prbject,
regglarly conducts arigorous internal evaluatign. Student opinions
are highly valued and are collected in a systematic manner. Controlled
experiments are conducted to test the effectiveness of.new lesson'
materials. Project:deaders prepare bi-monthly project reports which
are used in monitoring program development throughdut the year. And a
list of the principal values that PLATG;has for the university
ig ma ntained. The manner in which these components interactsis explained
in the model for project evaluation.,

° -Model for °Project Evaluation-

IVA

Aebur C911ege of Education's recent learning sympOsium on evaluation,
Herbert J. Walberg maivtained that the process of inquiry`., contains five
maim stages, namely,.discovery,

exploration, indications, confirmation,
and conclusions. Every event in the history 'of PtLATO at our university
fits into one of these categories, both at the overall project level and

0

. 3

within each individual department. At the project level? PLATO was'
discovered by our computer assisted instruction committee during the Fall'
Of 1974. The university explored the ,potential of PLATO during the ' -'

trial period in the Sp4ng of 1975, Indications were summarized in the
report of the Summer of 1975. Confirmation that PLATO has potential for
the iniversity was obtained during. the 1975-76 and 1976-77 acadeMic years,

Y based on the successful implementation of PLATO in.so many departments.
,

Each department goes through these stages
,

individually
when it begins a PLATO project. Discovery usually takeePlace at one of

..,the periodic PLATO deionstrations, Or through a colleague who personally,
shOws his work to a newpersbn. E441oiation consists of reviewing
existing PLATO lessonslearning aboUt the capabilities of the PLATO system,
and reading literature about uses of PLATO. This phaseTis facilitated by.

the orientation seminar.(above p. 14), the lesson review process,
-

' (above, p. 16), and materials in.the PLATO library (above, p.12 ).
Indications are discussed and codified in meetings with peers, PLATO staff
_members and., departmental cha'ir'persons. Confirmation Is attained through ./,

repeated success of the program in its,academic environment. Success is
'measured through administration of student questionnaires, and through
'controlled Studies of eddcational effectiveness. A continuous cycle of
, eX loration, indications, and confirmation occurs in most departments, as

iwn . ,sh _in,f4yre_ 5 2, ' , , . ,
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Process of

Figure 52

uiry in Departments Using PLATO
41.

DSCOVERy
. .4,
EXPLORATION

4
INDICATIONS

CONFIRMATION

.

CONCLUSIONS

t.

-Student Questionnaires-

4

. A very important component in the evaluation of the DelaNAre PLATO'
Project is the opinion bf.the students.' The instructor of every PLATO
course is required to have the students completea questiqnnsire.
FigUre 53 shims a.sandard questionnaire which is given te. each instructor
as a model forftvaldation.of PLATO: The instructor can administer the
questionnaire as it stanis,'or he can change,'delete, and add items peculiar
to his 'specific coupe.

During the 1976-77 academic ar the.student response to PLATO
was very positive. Perhaps the two most representStive items concerned
whether students felt PLATayss an enjoyable'leareing experiende, and It .

whether they eat PLATO was worth the effort. Overall, 89% of the students'
felt PLATO wa.. enjoyable, and 86% felt it was worth the effort.

:: ,.

.
'

'
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4. .

4 .

.

"
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eFigure 53

Student Evaluation of PLATO

nurse:
instructor:
Date:.

Pl ease 'answer the followin questions about your experiences with tilt, PLATO system- and
the les'g'ons which you have seen. Yeu responses will provide valuable inf-n-mat ion 1, --

evaluating and improv'ing PLATO. Thank you for your cooperation.

DIRECTION'S: For the fallowing statements, please c i fet k r ` i t h e response r:losest to your on ir

,l. While workin on PLATO, I experienced these feelings: `
Fun -' . 1 J. .1] Often
Frustrated Often*,
Challenged E Often
Annoyed 0 Often
Inyolved .0.-... Obften
Cbnfused L. Often

Often[7]Bored

Encouraged FilDften
In control 0 Often:
Successful E Often

Half the time
0 Half the time

Half the time
,d2 Half the time

Half the time
ri Half the time

Half the time
Half the time
Half the time
Ralf th6 'tame

2. 'Using, PLATO was an enjoyable experience C Agree

3. The, mechanics of using, the PLATO, terminal
distracted me from leaning Agree

4. The.major points of the lessons were made ,
'clear a V Agree,

5 I learned what the lesson tried to teach Agree

6: I already knew the material covered in
the lessons

1 Agree

7. The-'materials presented by PLATO could be
presented just as effectively with ot'her
audio visual aids

. Agree FlUncert'ain

Seldom
e td-om

-El Seldom
0 Seldom

Seldom
f J Seldom

Seldom
Seldom
Seldom

Seldom

Uncertain

Uncertain\

Uncertain

Uncertain

E Uncertain

8 . 'The PLATO lessons helped me learn the,
material more thoroughlgy. than other forms
ot, instruction Agiee Uncertain

9. PLATO helped me learn more ef ficientl'y Agree Uncertain

10: A lesson on PLATO is, more interesting .than
traditional instruction Agree Uncertain

11. In view' of the effort I put into it, I
was satisfied with what I learned while
using PLATO Agree Uncertain

12. Too*much class tine was spent using PLATO. 0 Agree 0 Uncertain

tT

6 (3

a.

55

Lao

L Disagree

1_, sagree

O Disagree

Li- Disagree

Of°

Disagree

isagree

n Disagree

IlDisagree

Disagree

[],Disagree

0 Disagree
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Figure 53 (bontillud8)-

l'3. I would like to spend ore class time
using 'PLATO

14. I would like to take another course

rr

Agree 0 Uncdrtaity 01) Disagree

'which uses PLATO Agree

, 15. I was able' tO yatedule enough time
each week in which-%to work Agree

-16. I found myself just trying to get
through -tge maiel,LerrAtlier than trying
to learn

17 ac.Most of 'the time the pt of the
4

- lessons was

18, Most of the time the work on PLATO 13

was

.7 .°

141

ri

Id.
-...<

56

0 Most
. the

Too
slow

Utweistain Disagree.

.0 Uncertain 00 Disagree
1

Seldom'

4 0 Too
fast

f 0 Half of
me-- the time

ED:bout
right

Too 0:4kb:out

dif f icult rigbt-

.24

4 0 g

I

J

Too
easy
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4iiiPtudent comments dealt with .a variety of topics. They requested
more versatility in signingup for time on PLATOomore ternlinals, andmore programs. Whey asked that'lessons developeddat other universities
be modified to use,Delaware terminoaogies TOenedifferent terms are LINO.
They want more exercises to ptactfce in preparation for regular hourlyexams. They.asked that'PLATO be used for a greater percentage oftheir
courses. Students commented about PLATO' patience; stating, that they
"were glad that thetomputer never gets tired of helping them.'11ye most
frequent comment concerned'the self-paced, individualized learning format.
Students feel that PLATO helps them most.by providing indiXid.dualized,
immediate feedback to their answers.

*

!Student opinions are so highly valued that when the overall importance'..A,e.,
of continuing program development in one of the PLATO depaTtments:Was
being considered, the question bf whether to cQD4.,.i.nue 4'was-put to the
students who had been using ,the piogtam ill its developmental stage. All ofthe students were inifavor of pursuing the endeavor, and t has. been
continued.
,

le
A

) . 4

..,

7--

- Controlled Experiments-

4 .tr-
. c A

.
. ..To date, controlled experiments have been dope in two departments, .,

. namely, music and languages. As their use of PLATO matures, other departments
''.1.11, be encouraged to perform controlled experiments of prograM effective-nplanned c .

,

ess. Evaluations already n for the 1977-78 acadergic year include
.

.

,art, chemistry, reading, and h? eConomics.' *
.

. . '``' .--ei'....-r

(In music, an experiment was conducted with the freshman ear-training.

.. clags inorder to determine whether the GUIDO ear-training programs
could,-,-'make a significant impeact on student achievement in harmonic dictatibn.

The GUIDO system actually began on-the university's B6700 computer. Duringthis experiment the programs were he4ng moved.tp PLATO in a new format, and
students used both the B6700 and PLATO fhr ear-treining practice. Most of
the dictation exercises were delivered on the B6700. Airing the first

/Semester, all thirty-three students is the class received ghe same course 1 ,0 of instructio in ear-training with all drill-and-practicerdone in ee trpe:
l

e0
laboratory. the .beginning K?f,the second semester, the freshman ar-. ,

,..-
:,

training class was randomly qplit into two gtoups;Iseventeen students were
o'assigned to an experim4ntal GUIDO group, an sixteenstudents were4assigned ,tb' a control TAPEgroup. One, of. TAPE students subsequently

withdrew from the class, so that the TAPE group_xs reduced to,fifteen
students. Eac'h ear-training student ,spent anqberage of'.two,hure per week
.practicing harmonic dictation.. Students in the GUIDO group practiced a
set of 19P dictation exercises which were typed into the computer from the
Benward (1969) Workbook of Ear-Training and the fioracek-Lefkoff,(1974
Programmed Ear-Training-series. Students in the TAPE group prAticed 281

,e, dictation exercises On the'tapeS which ilrompaq the same two workbooks.
'Although students in the TAPE groulhad 3 more exercises available than ''

etudents in the GUIDO group, it was aNssumed thatfor gie purpose of this
study the.two sets of dictation exercises were basfdaaly, the same.a

' -4.7. 0 ,

e U C.)
% .rte
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Student achievement in harmonic aictation was measured by three tests
Tbe,first 'test was administered ate' the end of the firSt semester in circler
to

,.first

in training in hOth groups Prior tb the introduction
Of GUIDO in the-experimental group., The second and third tests werei
given during the second semester as measures of student achievement/in
both grbupsvafterlthe introddction of-,GUIDOfin the experimental group.
The tests were administered in a ,classroom situation, and the dictation

exercises were played at 'a piano. 'All thfed tests had exactly theitsame
format and were'scored as illUstrated in Figure 54: The first test covered
the triads I, II, IV, ;,V, and VII; the second test, I, II, IV, V, I, and,
VII; and the third test, I, II, III, IV, V, VI, and VII. Major'arid minor
keys and triad inversions were included in all three,tests.

.

1

'

oFt
Figure 54

.Test Format'apd Scoririg for the Music Exam

Scoring

Two" points for
each triad. If the
Roman numeral
is correct/ but the
inversion is wrong,
the answer is con-
sidered to be 3/4
Correct-.

Total number of
points for this
question: 48

Two points for
each triad. If the
Roma numeral
is 'correct but the
inversionis wrong,
the numeral. is
considered to be
3/4 correct. Each,
soprano and 'bass'
.note is worth 1
point,

(
Total, number of
points for thiK,
question: 52

C

Question

1. Each of the following exercises
consists of a Succession 'of four
diatonic triads?-g111 in the blanks
with the Roman' !mineral repre-
sentation of each triad, including
inversions. Each exercise will be
played three times: .

a) t
C. 6) \

.1

e) _
f

2: Each of the following exercises '
consists of a succession of Seven'
diatonic triads. `Fill in thc,blanks
with the Roman numeral4epre '

sentation of each triad; indicating
inversions. In additiOn, write
the sopranti and, bass, lines on
the staff., ,Each exercise will be

,played four times:
L D c

.."
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' Table 9 contains a summary of the results of the r nic dictation. ''
tests. The mean scbres of the two groupb were nearly the ame on the,
first test,'but,on the stbseqUentteststhe means of he GUIDO group
mere higher.

In order to determine the significance of these differences in test
scores, a-t-test wasused to Compare scbres of the two groups for each
',,,arTlnic dictation 'test. Whereas the scores of the two groups db not
differ significantly on the first and second tests, they do differ beyond
the .05'level on the third test. Students in the.GUIDO group-icored higher
than students in the:TAPE group, indicating that those students using .

GUIDO's interactive computer program for drill and, practice achieved gre,l!cr
harmonic dictation skills than those using the tape laboratory.

.

Table if # «
COmparison of Experimental and lControl Group Performance in'Music

Student Groups Test 1
4 (before GUIDO) ,

1 . , _

Test ? ,-.
(after,t)aree weeks of GL IDO)

,
. , Test 3
(after seven weeks of GUIDO).. ,

Mean .., Standard
Deviation ,/ .

t Mean

.
-

,
Standard

i Deviation
t Mean .

_

Standard
DeviatiOn

GUIDO

'APE

77, .

76

9,9

114.
,

W. .

.

83

. 75

.6
1313

.. : 9

16.1 ,

N.S!

86

75

12.4

' 14.4
..,

p,...05

I

..A. A similar, experiment was,conducted imlariguages. Two sections
s

. of an elementary Latin course were used, with one section conStituti4 any
experimental -PLATO group and-the'other secttbn.l CONTROL ruoup..Boih-

.

sections Met in claw lot the normal :three 50-minute periorlaper meek. .

% The PLATO group,gpent'two.additforpl hours each meek bt the; computer ,'
termirials usinematerialq develoPed bv,Professoi' Gerald Colley of opr

.

university and by Professor Richard Scanlon at the UniVersity of Illinois,
'(above, p.'"12): The CONTROL gc-Olip.sprent the'sSmejallount of time practicing
r
traditional-Ldelnmaterials,, '

,.
' .

, -

. i'-t., ,
,

it-'. ,
:Student in Latin was measured by, four tests, These teA'ts

. .

'' were admInistered'ih aclassroom situation. The,first test covered - :2 ,,.
-_chapters i -6 of Frederic Wheeloclds Latin: An Introductory*Cdurse Based I 1 ..',.

on,Ancient 'Authors- (Barnes andNoble, 1nc.,196V. The second test, cOvexi
,

- chapters 7-12,. The third test covered, chaRters13-18. The fourth teat
, covered, the 'whole semester, cheptets 1-T25.- - :'i , -1,

'
e

- \
14 .

,
%, t.

la, .. 0 . .

,
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Table 10 contains'a summary of the results of the Latin tests. The
mean scores of he,two groups were nearly the same on the first test,' but
on subsequent tests the means of the PLATO group were higher.

In order to determine, the significance of these differences in test,
scores, a.univariate analysis of variance was used to compare the two

_sets of test Scores. The scotes,of the two,groups do not,differ significantly
(t< .45), -although trend can be observed in the PLATO group where the mean
was equal to the CONTROL group score on'the first test., 6% higher on the
second test, 4% higher on the third test, and 4% higher on the fourth
test,

Table 9

Comparison of ExperiMental and Control Group Performance in Latit

V

Student

Groups
'Test 1

'(August 47

(Test 2 . ' Test 3,
(August 25). (September 17)

.,

Test, 4

(September 22)

Mean ' Standard'
, Deviation,

Mean 1 °Standard Mean
DeViation

Standard
beviation e

Mean Standard

Deviatiori

,PEATD.
`-

CONTROL

4

o 'et

"86

11.0

9e1

84. .14.4 79 15.6
*.

- 78 . ' ,14 08
1 75 ' '..14 :6

1

78 18.,

74' 17.3

t '
.-Br Monthly Project'Reports-

A 4

Ea&project leader is.requited-lo'Oubmitii-mohthlyowject reports
the director of the PLW-prOject: These include updates on'progress

.
:made in.lhe pro ofd ideas foe, the design of new les'sons,

. llists of iMporta PLATO &vents tn the department, proposed plans' fo
, , ,, .

quantitative anequalitative evaluatpms, and,recomiendations for'i proving

i
.the.serviges offered b the. PL 0,project. Thd,progrdss.reports c dstitute
the primatY *titten ree: d of the prgiect,,and they are kept_ perma ently. ,

1

;to the Droje t files, -
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,.: ThrougrADdetailed study of, these reports, each project, is monitored
in its "formative stages.. When specific needs are identified,-appropriate
actions are taken.' These have included consultation with the roject
leadermeetings'ofthe staff and faculty involved, in thi-proj ct, - s
presentations 4 research and deltefOpment seminars, requests r
additional personnel,'and travel. requests for faculty and sta f-,,to
present'papers at, conventions, to visit other compuNr-based Aearning
sites, and to attend training seminars.

.. ...,,.

-Overall Educational Value of PLATO for the Universj.6, of Delaware-

tx,

As the Delaware PLAID Project has .grown from'the installation of its
first terminal on March 14, 1975 to its present level ofthirty-two'
terminals, ,and as t e number'of.departments using PLATO has.increased
from the original th ee to (tle paresent,twenty-five,.the faculty and students
have identified many letlefits ofLATO to the University of Delaware. It
is through' the realization of these benefits that PLATO has received a
widespread sup.:rt and acceptance 'at the university. This report concludes
with the classi cation Of these.benefits according to ten main purposes
'which are enumerated and explained as follows:

1. To individualize ineruction. Faculty members and7students often
complain that the level of instruction is never right for all members in a
class. Sbme arg,fast learneis; others are slow learners. Some drop out
because a course is too boring; others drop but because they can't keep up.
The individualized, pelf-paced'approach of PLATO has-proven to be a remedy
for this problem of individual differences.,

L. To expand the university's educational market. Th\market needs
a delivery system which can economically 'aeliver instruction over a
geographical area. Through, computer -based techniques, tie' tniver ty can
reachmore students. FOr example, if three people in Georgetown. wanted to-
learePet'Sian, PLATO could teach tblemWhereasa regular course would be
cancelled due to small 'enrollment. This aspect becomes even more important

A as the learner population is becoming more
IF

adult in its make-up.

,3._ To reduce the-time needed for'instriictidn. Computer -based self-
paced

..

techniques make it possible for students to finish'courses in less
than the normal, fourteen-week semester. pLATQcodld, allow stucn'ts to
coinplete.their_degree ahead of schedule, thereby reducing the rost.Of
instruction to the parent and tp the taxpayer.,

.
,.

4: 'To emphasize the intrinsic joy of learning and deemphasize
Competition with peers. as a motivating force. In,the computer-based
environment the anFieties associated with the_ raditional4classroom are,
minimized. The. student,is free to tespond as he wishes without the, fear of
ridicule from either his" peers or his teacher., In 'such an,enviropment
learning is _-4 lot offun, and motivation is high'..

.
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f'' ',5:. 'Pro enable gtudents to develop a richer intuitive grasp.of
complex.phenomena through graphic visual representation. Especially
applicable to PLATO is the sayihg that_HA picture. is wortha thousand4
words :" The abi.1.10 of PLATO to create interactively a display suited
to the student's-diicifiC learning needs cannot be overestimated. ,

6. To provide students with aCcessto a wide tinge of data for
chking out fiYpoth&ses. A gold example of this benefit is,the population
dynamics PLATO program. Stored in the'compUter tre,up-to-date data on
the popurationsprcountries throughomt..the world.' The student is able
to'set variab s

f 'which affect the futures Of ,those populations,, such
as time and e ent of famines, and can then see,, the effects of those
variablesupbn future generations of the popuiatpns.

_ ....

7. To enable the students to learn more of the complexities of
phenomena through modeling and situlation. In addition to giving stUdents
d-ii21-and=practice and tutorials on various subjeCts, PLATO can also allow
the studetft to create Models and simulate complex phenomena. For example,
the,stucknt can make elOctronic circuits, design clothes, compose music,

-,..drawleinufes, mix chemicals, breed, fruit.flies, and then study the results.
of the models and simulations. Such flexibility is, not a regular part of
'education in University courses; it should be. - . '

7l.
.

/

8. To encourage students to tailor their learning exp fiances to
meet their own objectives. How often do Students complain that they did
not get what'they wanted out of a course? They may have met the instructor's
objectives, but,they did not meet their own objectives. PLATO _can help
them do both. For example, in the university's advanced music,.theoryt.

- , courses, very little time is spent on set theory. However, some students i

want to explore it in depth. It is a complex analytical systiem which
cannot be learned by the averag student by reading a book.' Interactive
instruction in this area is mad available to the, students,who want it by
means of PLATO's set theory pr gram. There are,ten houTs,of inst C?ion

,

available for students whp want to learn set theory, incluling per fiTc

tests which assure the student that he is mastering the mg!erial. In this
way,, students are encouraged to extend their learning beyond the requirements
of the course.

'..

... ,
9. To give' immediate feedback. One of, the greatest advantages of -

computer -based techniqueS is immediate feedbacik.' Through individual inter -
,action with th$ computer, each student partakes in a,dialogue'in which he
receives instantaneous responses.tO his input. There is no ntheimedium
which provides this,interactibn,a benefit which has led to the documentation
ofSignificant glaprovement pf instruction in such diverse areas as
anesthesiology, French,

,
music, mechanics, dentistry, sociology, calculus,

geography, ecology, health% physics, and accounting.

1%

.

,

10. Tekprovide.maximum flexibility. technology .

.
,

1

has'p ressed to the Pointlat which practically any el ctronic device can\; .

be conhe 'tea to a PLATO terminal. The' terminal already has a slide projector .

.0aktouch-s nsitive screed, a random.r.access audio deyice, a speech ,

. syntheSizer,:and a pusic.generatoi.,.. The terminal also contains a micro-'
processor, the latedt development In computer hpdware, which secures __..---
product flexibility for the fore4eeable future.
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Catalog of Programs n Development in the Delaware PLATO Project
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'CATALOC. OF PROGRAMS UNDER DEVELOPMENT IN THE DELAWARE PLATO PF0,71:CT

Department

AgriCulture

Art

Counseling

Education

,

-Instructional Lessons-

1.141e.

Relations

Aesthetic Value
Inquiry

Composition Using,
Grey 'Scale Tones

Design' Aesthetics and
Creation

Letter Spacing

Newspaper Copy
Fitting

. , Rotating Squares
Generator

Holland's Self -

Directed Search

Big Story (imitative
reading)

Fast Accurate Symbol
Transdriptionfor
EValuqion of
Elementary Reading'

MetriC Estimation Game

:Sight 'ord Attack
Tam (SWAT:)

Sight Word. Teach4pg

Method Simulations`"
.

SWAT. PromotiOn list

Word Zoo (classifying

prefixes bytteaning)

Hdme Economics 'BodYNMeasurement

0.

4

Determiriing Needed

Pattern Alterations

Developer

George Haenlein

Ray Nichpls

Ray Nichols

Ray Nichols

Ray Nichols

Ray Nichols

Ray Yichols
James Wilson

RichardWrf
Bill Mahler

Peter Pelosi

John Pikulski

Bonnie Seiler
James Wilson

- Rosalie Bianco

`peter Pelosi
.

'Peter Pelcsi

64.

Roialie Bianco
'Peter Pelosi

SteVe Hansell

Fran Smith
FranMayhew.
Dottie Elias

Fran Smith
Dottie Elias

Programmer(s)

Craig'Lewis, Dan Tripp

Joseph Maia

Joseph Maia

Charles Wick1v

Charles Wickham

Joseh Maia

'James

Bill Mahler
Mark Lanbach

Jessica WeisSman

Debbie Braendle

Bonnie Seiler
James Wilson

*
Jessica Weissman

Jessica Weissman

Jessica Weissman

Jessica Weissman

Dottie Elias

\01-

0. II DO1411e'Elias

James Wilson,

. A



Department

. Home Economics

Languages

Music

Metric Vioualizarion

Instructional Lessons (Continued)

Title'

Ease

`Pattern 'Alteration,
'Simulation

Pattern Measurement

Analyzing and Generating

Latia'Verbs

Review of English
Grammar

Substitution Drill and
Editor'

GUIDO Ear-Training
System:

Intervals
14elodies

Chord Qualities
Harmonies
Rhythms

Fundamentals,of Ear-
Training

Note Reading Drill
1and Game

Set Names after Forte)

Human Heart Valvts
(adapted from Illinois
vet med lesson),

. -

Simulated Treatment of
.'Diseases

Simulation Wiiter-

A Problem in Angular.
Veloci0

Interactive'Timeline

Developer,

.Fran 'Smith-

Dottie Elias

Dottie

Fran Smith '

Fran Mayhew
5bttie Elias

,

Dottie Elias

Gerald,R. Culley

Gerald R. Culley

Dan Williams

Programmer(s)

Dottie Elias '

-

Dottie Elias

. Dottie Elias
James Wilson

Fred T. Hofstetter
Fred T. Hofstetter

4 Rosemary Killam
Fted T. Hofstetter
Fted-T. Hofstetter

Robert Hogenspn

Petdr McCarthy

Dottie Elias

Gerald R. Culley

Gerald R. Culley

Dan Williams

Dilidam H. Lynch
William H. Lynch'
Michael Larkin
William R. Lynch
William H. Lynch

Richard Thomas

Debbie Braendle

Fred T. Hbfstetter James Trueblood

Shirleytudney Charles - Wickham

Mary Anne Early

,,JaMesfrnebaood

Cheng -Ming Fou

Brian Hansen

tii

r'

James Trueblood

,James, Trueblood

Charles Wickham

'Michael Larkin

James Wilson

)
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- Research Programs-

Department Title Developer Programmer
At Statistical Routine for Ray Nichols

aEvaluating Letter CharleWickham . Charles Wickham
-Spacing Assignments

Education 1,NRoutine for collecting Victor Martuza James Trueblood

Ms is

Multidimensional Scaling
Data to 'Study the

Pistinctive Features of
Various Types of T'abiilar

and Graphical Data Displays

Sight Word DataData 4 Nter

Chord Quality Perception
Experim

Melodic Pattern
Perception Experiment

Tuning Perception
Experiment -

,Variation Experiment

Psychology Memory Research

Description

Data Transfer Routine: sends data from_
PLATO to other computers and to
cassette tape storage

Printing Routines to send information
in ASCII, Binary, or octal code to
the Diablo Printef

PLATO

data collection routines

r

Rosemary Killam

Rosemary Killam

Fred Hofstetter
Warren Creel,

Ayleen Burns

John McLaughlin

rpje'Ct'resource management and
.41

SPSS Formatting Package: Sends
response data from ,PLATO to the
BurroughS 7700 for statistical analysis

udart: A description of the major art
programs-developed at.thesUniversity.
of Delaware

udhelp: HW to se PLATO

66

Programmer

platles Wickham

dharles Widkham.
Joeeph Maia

James Wilson

Charles WicAham

Ray Nichols

Jessica Weissman

Jessica Weisgman

William H. Lynch

William H. _Lynch

William H. Lynch

James Wilson

Judy Sandler


