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Appendix 2 

Estimated Costs for the Development of one 3 Credit Hour Course* 

Total Time Quarter 
Personnel in Quarters Salary 

Subject-Matter Faculty Member "7 5,200 

Subject-Matter Graduate Assistant 4.5 (20h/w) 900 

CED Faculty 1. 37 S,200 

Instructional Design GA l.8 900 

Media Producer - Director .75 3 ,000 

Programmer 1.25 2,500 

Graphic Artist 1,25 2,277 

Photographer .42 1,095 

Secretary 1.60 1,4 88 

Student Assistant $2.25/hr/40 wks. 1.00 (20h/w) 340 

Fringe Benefits 

Personnel Total 

Expense 

Total Development Cost 

*Assumes that 10% of the instruction would be done via PLATO and that the rest would 
be done by an instructor and other instructional media. 

1974-75 
Total Cost 

$14,040 

4,050 

7 ,106 

1,620 

2,250 

3,125 

2' 846 

460 

2,381 

-11.Q. 

38,218 

.2.t.ill 
43,510 

.~ 

$46,010 

' ) 

' 



Senate SOCRATES Committee Report on PLATO at FSU 

committee Members: 

Tom Campbell, History 
Walter Dick, Instr. Design & Dev. 
Seymour Hess, Meteorology 
Robert Kalin, Math. Ed. 
Dan Kenshalo, Psychology 
CUztis Krishef, Social Work 
Joseph E. Lannutti, Physics (Chm.) 
Robert M. Morgan, Educ. Tech. 
Allan Robb, English 
Ruth Rockwood, Library Science 
Edwin M. Schroeder, Law 
Robert Stakenas, Instr. Res. Service 

INTRODUCTION 

In memoranda dated October 10 and November 8, 1975, the Presi
dent of the Faculty Senate requested the above listed faculty members, 
selected by the Senate Steering Committee, to serve on SOCRATES (i.e., 
Sub-committee On Computerized Research and Teaching Educational Systems}. 
The committee was formed as a result of Senate Steering Committee dis
cussions extending oVer some three months. The SOCRATES charge was: 

"To prepare a report to be given to the Faculty Senate, during 
tne current academic year, on a~~ matters pertaining to compu
ter-assisted research and instruction; this means practically 
ail the work presently being done by our campus CDC computer. 
We are especially interested in the implications of the recent 
adoption of PLATO*. Please look on your area of consideration 
as open-ended with regard to all matters of computer-assisted 
research and instruCtion." 

SOCRATES met for the first time on December 12, 1974 and sub
sequently met once each week during most of Quarter II, and part of 
Quarter III (January thru-May 1975). The committee approach was, first, 
to attempt to isolate the significant issues of concern and to gather 
documentation from sources at FSU and the University of Illinois; second, 
to study the documents and refine the issues; and third, to invite Univer
sity administrators to meetings to discuss the documents and the issues. 
Committee members did not visit the University of Illinois, but did in
spect the central FSU computer arid did see a demonstration of a PLATO 
plasma terminal at the Center for Educational Design (CED) . 

Throughout this study, written and oral information was freely 
provided by John Merrill and Paul Merrill of CED; by Robert M. Johnson, 
Provost for Graduate Studies and Research; by Joe H. Hiett, Vice President 
for Educational Services; by Jesse Poore, Director of the FSU Computing 
Center on leave with the NSF; and by Howard Huff, Acting Director of the 
Computing Center. 

*A computer-assisted instruction system under development at the 
University of Illinois at Urbana-Champaign since 1960. 

( 

Lesson Name 

l. FLY 

2. POPULS 

3. CQUALD 

4. CTITRATE 

s. LEADR 

6. DENNIS 

7. ESPOl 

8. TURTLE 

9. CWEST 

10. READ EMO 
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Appendix 1 

An Annotated List of Sample PLATO Lessons Available 

for Demonstration on the FStJ PLATO System 

Discieline 

Biology 

Population 
Dynamics 

Chemistry 

Chemistry 

Political 
Science 

Mathematics 

Language 

Computer 
Science 

Mathematics 

Reading 

Grade Level 

High School 
to College 

College 

College 

College 

College 

High School 

High School 
or College 

Elementary 
or High School 

Elementary 

Elementary 

Description 

Principles of heredity through· 
fruit fly lab simulation. 

Using inquiry and simulation 
techniques, the student can obtain 
population projections for any 
country or state. The student may 
change the various growth rate 
parameters and study their effects 
on population projections. 

Simulation of a qualitative 
organic analysis laboratory where 
the student is asked to conduct 
various chemical tests and the 
computer responds with the results 
of each test. This simulation al
so demonstrates the natural 
language processing capabilities 
of the PLATO system. 

Simulation of the titration 
experiment which demonstrates the 
the sophisticated graphic and 
a11imat.iuu ca..,a.i.i..i.l..i.L.i0::::; uI Li1e 
PLATO system. 

A teacher-union-leader bargaining 
simulation. 

Geometry demonstration program 
which shows the sophisticated 
response analysis capability of 
the PLATO system and the capabi-
1 i ty which allows a student to 
construct line drawings on the 
plasma screen. 

Simple Esperanto lesson where a 
student is taught the basics of 
the Esperanto language without 
the use of English words. 

Simulation of a simple programming 
language whereby the student pro
grams a turtle to perform certain 
behaviors such as escaping from 
a maze. 

Mathematical game whi'ch requires 
the student to perform several 
number-operation manipulations 
and demonstrates the graphical 
display and animation character
istics of the PLATO system. 

A set of several reading lessons 
for demonstrations. These lessons 
provide examples of possible 
uses of the touch panel, special 
characters, animations, and 
graphical displays. 
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7. What are the perceptions of significant outsider~ (legisla
tors, regent~) and how do these perceptions change over time 
with regard to FSU's use of PLATO? 

8. 

9. 

How is PLATO shared with other State University System 
institutions? Who is interested, why, and what problems 
arise at the user institutions? 

Does the faculty as a whole perceive changes in the academic 
program, in student performance, or in student attitudes, as 
a result of the utilization of PLATO? 

10. What rationale is used by faculty and administrators to 
accept or reject PLATO for their own use or use by others? 

These types of questions have not been systematically investi
gated at other. institutions. In general, sufficient terminals have not 
been available to justify institution-wide studies of this sort. FSU's 
effort with PLATO may, in fact, remain a small one and therefore the 
impact of the system will be minimal. However, if economic circumstances 
and positive faculty attitudes indicate an interest in the utilization of 
PLATO, then the sample questions listed above take on great significance. 
The opportunity to study this phenomenon should not be missed. There
fore, the committee recommends the following: 

Appropriate' persons should plan with the proposed Educational 
Technology Committee a small scale study to be conducted over the next 
several years which emphasizes the investigation of the institutional 
impact of PLATO on fa.culty, departments, colleges, and the University. 
Emphasis should be placed upon determining what cnanges occur anO deter
mining the causes and consequences of those changes. 

Some Source Materials Used: 

Nievergelt, J., "Interactive Systems for Education - the New Look of CAI," 
IFIP 2d World Conf. on Computer Educ., SE!pt. 1975, Marseil_les, France. 

Bitzer, D. L., Blomme; R. W., Sherwood, 8. A., and Tenczar,·P., "The 
PLATO System and Science Education," Computer-Based Education Research 
Laboratory, Univ. of Illinois, Urbana, 1970. 

Bitzer, D. L., "PLATO," CERL, Univ. of Illinois, Urbana, 1972. 

Sherwood, B. and Bennett, c., "Status of PLATO IV," CERL, Univ. of 
Illinois, June 1972. 

Bitzer, D. L., "Demonstration of the PLATO IV Computer-Based Education 
System," CERL Quarterly Report, Sept. 1974. 

"PLATO Development Project 1974 through 1979 at FSU," Support document 
for presentation to Dept. of Education, about Dec. 1973. 

"PLATO at FSU," Circular published by FSU's Center for Educational Design, 
1974. 

Merrill, P., "Computer Managed Instruction at FSU," CED. 

,..,.,, 

\,.__I-" 
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In keeping with the Faculty Senate's original charge and with ~he 
limited time available, the scope of this report is largely confined to 
issues arising Out of computer-assisted instruction, with emphasis on 
the implications for FSU of PLATO'S adoption. (Matters pertaining to 
cOmputer-assisted research in graduate programs have been touched on only 
in passing.) 
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FINDINGS IN BRIEF REGARDING ORIGINAL MAJOR ISSUES OF CONCERN 

Durinq October and November 1974, following the announcement of 
the expansion of Computer-Assisted Instruction (CAI) at FSU via PLATO, 
many volatile issues were raised provoking stories in newspapers through
out Florida. Although the subjects can be better appreciated by reading 
the body of this report, we give here,.in brief form, a few finds 
regarding some of the most controversial issues. 

1. •very large expenditure of FSU funds (oriqinally quoted as 
$5.4-million) has been made for an unproved system at a time 
of otherwise severe austerity.• 

Quoted cost estimates of $5.4-million apparently included 
the continuing cost of the original campus r.omputer as well 
as that of the new equipment over a seven (?)year period. 
contract financial arrangements actually were much in FSU's 
favor. The monthly cost of the central hardware is 
essentially the same as it was before the contract was amended., 
The total additional cost for central hardware over the-seven 
years of the contract may be.relatively small. In addition, 
the contract was signed ten months before the revelation of 
the shortfall in Florida tax income. A very serious 
financial problem is the future acquisition and maintenance 
of terminals. 

2. "The wholesale compulsory impo'sition of unproved computer
based courses will be extremely dangerous to the academic 
program.• 

The PLATO project is one of research and development rather 
than implementation. Very few lessons have been brought to 
PSIT and <ir.,. t-n bP uo::ed only fo.r t-est- pnrpoo::PA. Tt-_ i,:; nnt: 
intended that PLATO lessons be forced into use. Partici
pation will be at the option of the faculty members 
responsible for a course. Because of the high cost of 
terminals and time requirements for writinq courseware, PLATO 
utilization for the next few years will probably be limited 
to small scale course enrichment programs. 

3. "Computers will eliminate faculty." 

Actually, the use of computers in CAI is merely another 
tool to help us enrich our instructional program. 
The ultimate intent is to release faculty time to allow 
faculty members to give students more personal attention 
at a more sophisticated level. 

4. "There was insufficient faculty input for a decision to 
embark on a project requiring considerable commitment of 
faculty effort for real success. n 
This charge is essentially .true: Although demonstrations 
for the general faculty were announced and held before 
signing the contract, (a) they were held at the end of 
contract negotiations and (b) few faculty members w~re aware 
of the true impact of what was happening, or were asked to 
contribute to the decision in any way. 

5. "Funds were taken off the top of the budget in FY 74-75 for 
PLATO terminals while academic budgets were slashed.• 

True. However, the capital fund~ for the terminals were 
committed at the beginning of the academic year before the 
shortfall in the Florida tax income became evident and the 
consequent reductions in allocations made. 
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defined within precise limits, where there is a very great range of input 
parameters, or where there may be an exceedingly large number of logical 
interactions. 

The thrust of the research and development effort with PLATO at 
this institution should be: 

a. to develop and prove PLATO's usefulness in the areas of 
most obvious promise; 

b. to explore the utility in higher modes of learning; 

c. to achieve and demonstrate the economic feasibility of 
PLATO in these functions. 

III. PLATO and Its Impact on an Institution 

A. Computers are impacting nearly every area of society. In 
higher education, the computer is already a major tool in nearly every 
research and development project. The question remains as to what the 
impact of the computer will be on institutional instructional programs. 
FSU is in a unique position to examine this question. 

One answer will come in terms of the reactions of individual 
professors to the utilization of PLATO, and these concerns have. been 
addressed above. But in addition, FSU has the potential to move to wide 
scale use of PLATO as well as to other forms of mediated instruction. No 
large institutions known to the Committee have been studied from a socio
iogical 9oint of view to determine the institutional impact that might 
follow from the use of such devices as PLATO and the associated forms of 
individualized instruction. Nor do we know of institutional studies 
which document the failure of an institution to take advantage of the 
utilization of educational technology. 

Numerous questions occur as one considers the institutional 
impact of PLATO and the opportunities which it affords for changes in 
the instructional format of instruction. In each of the questions listed 
below the reader may substitute the terms "individualized instruction" 
or "mediated instruction" at each place in which the term PLATO occurs. 

1. What effect does an individual PLATO user have on his 
colleagues' perceptions of PLATO? 

2. What types of departments use PLATO extensively, not at all? 

3. How do student attitudes toward PLATO change over time? 

4. What academic or programmatic changes take place in a 
department due to the use of PLATO? 

5. What administrative problems arise as a result of using PLATO 
and what are the solutions to those problems? 

6. How are decisions made which effect the use of PLATO, or come 
about as a result of PLATO's use, at the department level, 
college level, university level? 
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As more and more reliance is placed on hardware-mediated in
struction, there is a fear that it will be used to replace the instructor 
comp~et:ly. Although this is a rational possibility, it is scarcely a 
realistic one. There are a number of reasons for this. First of all 
sufficient amounts of courseware that would be used on a stand-alone basis 
for an entire course do not exist. Developing such courseware is an ex
trem~ly expe~sive and time-consuming venture. As a matter of fact, com
mercial publishers ~ave all ~ut removed themselves from trying to deVelop 
teacher-proof learning materials after several financially disasterous 
failures to reach such a goal during the l960's. 

. Lack of s~fficient courseware, then, is a practical barrier 
to using hardware-mediated (PLA~O included) instruction to completely 
replace college faculty. Even if such courseware were available there 
are philosophical and psychological reasons why instructor-less ~ourses 
on a large scale are not likely to be accepted. 

k. How will residual author rights and royalties be taken of? 

The University's copyright pol~cy is stated in the Faculty 
Handbook, pages 44-53 (Fall 1974). According to that policy the universit~ 
acquires a copyright interest in faculty or staff produced educational 
materials, :if the author ~r producer has employed .•• without personal 
charge to hl.Inself ••• services of ..• the Division of Instructional Re
search and Service ... ," Handbook! page 47, Section III.A.l.a. After 
producti~n costs (both direct and indirect) , defined in Handbook on page 
47, Section III.B, have been recovered, resulting net royalty income shall 
be shared on a fifty-fifty basis, i.e., fifty percent to the author and 
fifty percent to the University, the latter share being allocated equally 
to SRAD dud. i:.ht! u.~pd..t Li.ui::nL or th8 auLhor or pru<lu.::..::;;.:. rrar:.d.!:.ook 0 .-. pv.ge;; 
49-50, Section VII.B.2. 

Royalties could be generated on· the basis of a fixed rate per 
hour of student use, e.g., 5 cents for each hour any students.uses a 
specific PLATO lesson, although other methods for payment are being con
sidered also. 

Royalties could become a sizeable source of income in course 
areas serving large number of students even at the seemingly low rate of 
5 cents per student hour. 

4. Other Observations Regarding Courseware Development 

Even a casual acquaintance with PLATO and some of the courses 
already developed using it persuades one that it has a clear potential 
for certain educational functions. The system obviously is useful for: 

a. processes requiring drill (spelling, ~lgebra, etc); 

b. exercise in determining the consequences of well-defined 
but complex models (genetics, population dynamics, 
economic models, etc.); 

c. problem solving in well-defined circumstances where a 
limited (but extensive) number of solutions are possible 
(qualitative organic analysis, geometry, etc.). 

It is not so clear that PLATO can be used effectively for higher 
modes of learning in which, for example, the subject matter cannot be 
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SELECTED RECOMMENDATIONS 

Since FSU is conunitted to a research and development program 
using PLATO, recommendations for future action are especially signifi
cant. Based on the report following, we give here some broad selected 
recommendations to four groups: the general faculty, the officials 
administering PLATO, the Faculty Senate, and the Central Administration. 
We have attempted to place PLATO·into appropriate perspective, as well 
as to help it achieve reasonable success during a period of austerity. 

A. To the General Faculty: 

Al. Research and development of PLATO at FSU should be welcomed 
since PLATO has the possibility of becoming another tool to 
enrich our instructional program and an instructional medium 
with the potential for allowing increased ind~vidualized 
attention to students. 

A2. Faculty members throughout the· University are invited to 
examine this new medium to determine whether it can be used 
to assist in their academic programs and to participate in 
its development. 

B. To the Officials Administering the PLATO Project and its 
Facilities: 

Bl. The PLATO project at FSU should remain strictly a research 
and development (R&D) effort for the next few years; The 
thrust of this effort should be (a) to develop and prove 
PLATO's usefulness in the areas of its most obvious promise, 
(b) to explore its utility in higher modes of learning, and 
(c) to achieve and demonstrate the economic feasibility of 
PLATO in these funct~ons. 

B2. Regarding the funding of PLATO: For the next few years, 
the PLATO R&D effort should be treated like any other com
parable research program and university funds for personnel 
and expenses sought and allocated to it via normal academic 
channels. The allocation of university funds for personnel 
and expenses for this project should be maintained at approxi· 
mately the same share as this academic year· 74-75. Also, 
although the number of terminals on campus should be in
creased, the money for the additional terminals should be 
obtained from external sources. 

B3. Ultimately in order for PLATO to become operational, a large 
number of terminals must, at all times, be readily available 
to students at a number of locations throughout the Univer
sity. However, the cost of the terminals now is too high 
for such a distribution. Hence, mechanisms should be sought 
now whereby the cost of terminals can be radically reduced, 
such as a State-wide purchasing contract or a comparable 
arrangement with other PLATO users elsewhere. We expect this 
to be a crucial issue in the ultimate decision of whether or 
not to go into full-scale operation in the future. 

B4. The personnel in the Center for Educational Design should 
maintain the approach that their role is to help faculty 
members improve instruction in general and that.PLATO is 
only one of the tools to be utilized in that endeavor. 

--.....,_ .. / 
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B5. University personnel in_volved with PLATO should· be careful 
to guarantee, that FSU funds operating, personnel, or 
equipment - not be diverted into servicing non-FSU educa
tional programs. 

B6. All of the central hardware at the Computing Center should 
be utilized as efficiently as possible toward satisfaction 
of all University computing needs, and the Computing Center 
Advisory Committee should continue to monitor the use of all 
the central hardware. 

c. To the Faculty Senate: 

Cl. There should be a standing University-wide faculty Committee 
on Educational Technology assigned the responsibility of 
moni taring and aaVIS-iiigregarding PLATO and other f_orms of 
educational technology. 

C2. At such time that any substantial change in the scope of the 
PLATO effort at FSU is anticipated, a conunittee comparable to 
this SOCRATES committee should be appointed by the Faculty 
Senate to re-examine the state and R&D progress of PLATO and 
its associated hardware and to evaluate the advisability of 
implementing PLATO as an operational education system. 

C3. The Steering Committee of the Senate should be alert to all 
matters of potentially wide impact on the general educational 
programs and should create appropriate mechanisms for asses
sing the·i r impa~t. 

D. To the Central Administration: 

Dl. We urge the Central Administration to inform. the Faculty 
Senate concerning all matters of potentially wide impact on 
the general educational programs in sufficient time for the 
Senate tci react thereto before their implementation. 

This list of selected recommendations is not an exhaustive com
pilation. The body of the report gives a large number of other specific 
recommendations mentioned wherever it seemed appropriate to the Committee 
and perhaps useful to the readers concerned with that area of responsi
bility. 
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the number of PLATO terminals available in the foreseeable future will 
be very small and will soon be fully utilized. There would be little 
point in forcing anyone to use an instructional resource that is avail
able in such limited quantity. 

i. Will faculty members be forced to use PLATO materials 
developed elsewhere? 

As mentioned above, decisions regarding Choice of instruc
tional methods and materials are the province of instructors and their 
departments. If PLATO lessons developed at other universities are seen 
as useful, then FSU faculty should have the privilege of making them 
available to students in their classes in the same manner that text 
books are placed on reserve at the library. Requiring use of PLATO les
sons is seen as a departmental matter. Just as a department may adopt 
a required text for use in a high enrollment, multisection course, so 
may the department choose to use PLATO lessons with its students. If 
there is any pressure to use PLATO, this pressure will in all likelihood 
emanate from within departments an~ not from any higher level of admin
istrative authority. 

That pressure would emanate from within departments should 
not be surprising nor contrary to existing academic practices. Depart
ments are responsible for maintaining acceptable standards of learning 
and instruction. This is customarily done in cou+se areas staffed by 
graduate assistants and is accomplished by requiring use of a standard 
text, following a prescribed syllabus, and use of departmental examina
tions. If a department finds that PLATO lessons are effective instruc
tional tools, it could reasonably expect its faculty to use such lessons. 
!'LA'l'U lessons are too costly to develop to allow them to be useci. on a 
hit-or-miss basis. If academic departments choose to invest in PLATO 
terminals and materials, they will want to see them used. However, it 
should be clear that such pressure will be departmental. 

On a more positive side, a significant segment of the faculty 
has already shown interest in experimenting with PLATO. In all likelihood, 
this cadre of interested faculty will rapidly saturate whatever PLATO 
resources are available. From yet another perspective, the political 
risks and economic factors involved would be too great for higher level 
administrators to seriously consider forcing anyone to use PLATO against 
his or her will. 

j. Will the instructor's educational responsibilities change 
because of PLATO? 

The answer to this qU:estion is yes--probably. However, the 
predicted changes will be shifts in emphasis rather than function. In
structors who become involved in designing PLATO lesso.ns will begin to see 
alternative ways for creating learning experiences for students once they, 
as instructors, become more clear about their instructional intent. As a 
result, we would expect such instructors to spend more time designing 
learning experiences and less ti.me lecturing on basic information which 
students can acquire more efficiently from print and nonprint media. 
Instructors will begin to see possibilities for individualizing instruc
tion, and this will mean spending more time monitoring student progress, 
providing tutoring assistance, and guiding development of higher order 
intellectual skills because print, nonprint, and computerized media will 
help students acquire the basics. 
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from CED se:ve as cons~ltants on instructional design, design of computer
based learni~g s~rateg~es, ~tc. _Programming will be done by a PLATO pro
g:ammer w~r~ing in cOnJunction with the subject-matter faculty member. 
Final decisions on the form and substance of PLATO materials are the 
responsibility of the faculty member and his department. 

f. Can faculty use PLATO lessons developed by other? 

If the PLATO lessons have been developed at FSU, the answer 
would be "yes" provided the original PLATO author gave his permission. 
However, an interesting question arises: Who should receive credit for 
the s~uden~ credit hours produced? The faculty member using the materi
als with his students, or the original author? Policies to deal with this 
issue must be established and promulgated. 

optaining PLATO lessons developed elsewhere is somewhat prob
lematic at present. The University of Illinois is reluctant to release 
most of its materials because royalty agreements have not been finalized. 
Once these agreements are accomplished, FSU faculty will no doubt have 
access t~ these PLATO materials although a royalty fee will probably have 
to be paid, e.g., 5 cents per hour of lesson time per student. Whether 
departments will pay this fee or whether this cost will be passed on to 
students remains to be determined. 

g. What are the incentives for faculty to design PLATO 
lessons? 

Development of nonprint instructional materials has not yet 
been accorded much weight in tenure and promotion decisions although there 
are promising straws in the wind. For example, a memoranaum aatea uanuary 
23, 1973, issued by the Vice President for Academic Affairs urged tenure 
and promotion committees to consider systematically designed instructional 
materials in the same light as refereed journal articles. There is evi
dence that faculty in some departments are receiving such recognition; 
this is true in only a few areas, however. 

Marketing networks for computer-based materials are being 
formed to distribute PLATO lessons. Control Data Corporation is one of 
the prime movers in this direction. If the network concept becomes viable, 
then faculty will be able to receive royalties from users at other campuse~ 
in the same manner that text book authors receive royalties from pub
lishers. 

Finally, the intrinsic reward of developing more effective 
learning materials for students will be an incentive for those faculty 
who value teaching highly and have the freedom to experiment with new 
methods of instruction. 

h. Will faculty members be forced to design PLATO materials? 

At the present time, policies and decisions regarding selec
tion of instructional materials and instructional methods are left to the 
piscretion of (1) individual faculty members and (2) their departments. 
It is assumed that decisions to use (or not to use) PLATO will remain at 
these two levels. There are cogent reasons why no one would be "forced" 
to design materials and use PLATO against his or her will. First, pres
sure from levels of authority beyond the department would be met with 
great resistance and perceived as infringing on academic freedom. Second, 
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GENERAL REFORT 

I. Background 

A. Computers in Education 

1. General use in Universities 

Computers were first introduced into universities as rare and 
special pieces of equipment used for a few specialized sorts of research 
by small groups of people. Today, most major universities have compu
ting centers which serve the students, faculty, and administration by 
providing training in programming and by meeting the computing needs 
for undergraduate education, for research, and for administration. 

Where adequate computing facilities have been available, in
creasing use has been made of computing in both research and education, 
and use of computers has become a part of many undergraduate courses, 
business subjects, social sciences, biological and health sciences, 
psychology, geology, mathematics, physics, chemistry and engineering, 
etc. This has been consistent with the rapidly growing use of computers 
outside the schools, in small as well as large business enterprises, in 
government operations and national defense facilities, and in almost all 
technology - fields in which most college graduates will find their life 
work. While computing has not yet become an important part of under
graduate course work in such fields as English, linguistics, languages, 
history, music, and art, many faculty members in these fields are making 
increasinq use of computers in their research. use of computers is not 
an esote=ic or specialized activity; computers are versatile tools useful 
in any work with a factual or intellectual content. Using computers is 
becoming almost as much a part of our worki~g life as doing arithmetic or 
driving a car. 

In all subjects where computers have been used, they have added 
a new dimension to education, and have led the students to better com
prehension of complex problems and greater insight into the meaning of 
quantitative expressions. In these areas, through preparation of and 
experimentation with computer programs, undergraduates have learned of 
the care required to define a problem logically and fully, and the 
assumptions needed to obtain answers to complex problems. In addition, 
familiarity with the computer allows students to use it in courses in 
which no such use is specifically required -- for example, reducing data 
obtained in laboratory courses, or making statistical evaluations in 
sociology courses -- and has led .to undergraduate research projects which 
could not be executed without computers. 

In nearly every discipline, computer methods now permit us much 
more readily to examine the logical consequences of a given set of 
assumptions without turning to imperfectly analogous systems ·in the real 
world. In these situations, the implications of a theory may\ be examined 
with a npure" system.in which a prescribed sequence of operations can be 
perform.ea precisely as specified without any uncertainties or irrelevan
cies from the real world contaminating the investigation. ThiS man-made 
world of the computer enables all disciplines to a greater or lesser 
degree to generate an idea, hypothesis, or theory, and test its value 
independently .of the complexities of reality. When one adds this to 
the computer's further capacity to permit manipulation of vast amounts 
of data with all the complexity of the real world, it becomes clear 
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that the computer gives mankind power that never existed so extensively 
before and has tremendous potential at all levels of the educational 
process. 

It is of utmost importance to realize that use of compute.rs 
is not merely another subject to be taught in addition to all the other 
important material now in a curriculum. Computer use, in a wide variety 
of subjects, can allow one to teach more rapidly, more thoroughly, and 
more meaningfully. 

2. Introduction as an On-line Interactive Tool in 
Teaching-Learning Process 

The presence o,f a computer and its input/output terminals on 
campus created an additional opportunity with possibly great rewards. 
This came in the form of assistance in the teaching-learning process 
itself. During the l960's there was much effort devoted t6 the first 
generation of Computer-Assisted Instruction (CAI) systems which were 
strongly influenced by the programmed instruction movement, e.g., 
S_kinner (1954). CAI was seen by many as a direct continuation of the 
mechanical teaching devices, e.g., Pressey (1926). Since education.is 
a labor-intensive activity and technology applied to other labor-inten
sive areas had increased cost-effectiveness drastically, with programmed 
instruction as a teaching strategy and computers as a delivery device, 
it seemed that technology of instruction had finally arrived. 

Although a large nwnber of devices have been introduced in the 
past to provide support to the teacher in the form of teaching aids to 
enhance presentation, to individualize instruction, or to save time, 
it WC:ll::l the advent u£ ti:l~ higil-l::lpeetl U.igital 1..:urniJU.L~.L Ll1aL 1c1a.a.t: a fl.aA
ible and sophisticated teaching approach possible. Terminals,·consis
ting of cathode ray tubes (like TV tubes) and/or typewriters, are 
connected to the computer to convert and display the electrical signals 
from the computer in a form which "the students can understand. Inter
active terminals also permit conversion of student input information 
into electrical signals which the computer can understand. 

The possibility thus presented of truly individualized instruc
tion was sufficiently alluring to draw all kinds of scientific, techno
logical, and commercial interests into the field of CAI. 

By 1970, however, it was clear that reality had not lived up 
to expectations. CAI had not caught on as a widely used means of instruc
tion. The most serious problems were: (1) The complexities of devel
oping computerized instructional materials had been underestimated; 
(2) CAI was still significantly more expensive than conventional instruc
tion; and (3) The quantity of computer resources (terminals, processors, 
and software) required to implement an effective instructional dialogue 
had generally been underestimated. In particular, printed-text-oriented 
terminals appeared to be insufficient for many types of subject matter, 
and graphics display emerged as a necessity. 

Experience with CAI is sufficiently recent and inconclusive 
that it can be interpreted as either a promising start on the successful 
exploitation of a powerful new teaching medium, or as a sequence of 
failures. 

/C ' 
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b. How does one begin designing PLATO-based learning 
materials? 

First of all, a faculty member needs to identify clearly the 
intellectural skills which he is striving to nurture in his students. 
Once these skills are identified, then decisions need to be made regarding 
whether or not PLATO is the appropriate medium. If an affirmative decision 
is reached, then a computer-based instructional strate9y which exploits 
the unique capabilities of PLATO needs to be designed. The most effi
cient way to begin this process is to contact FSU's Center for Educational 
Design. Faculty in CED will assist anyone interested in preparing PLATO 
lessons to go through all necessary steps. 

c. How much PLATO should be used within a course? 

Several factors need to be considered to answer this question. 
One critical factor is the nature of the skill to be learned. PLATO can 
be _effective in providing drill and practice to assist acquisition of 
basic skills. It can also facilitate learning concepts through simulation 
and skills in problem solving. Because of the expense involved in design
ing and programming PLATO lessons, there is little point in using this 
medium if some other means will be just as effective and less costly. 
Another consideration is educational philosophy. How much should the 
instructor remove himself from contact with students? Students have been 
known to rebel or become apathetic when an instructor removes himself 
totally from the course. Vandalism and cheating scandals are frequently 
observed in instructor-less courses. There are few educational or econo
mic justifications to support the belief that PLATO can completely replace 
competent human instructors. And finally, the limited number of PLATO 
termina~s availaole for instruction will also De a deciding £actor. Ii 
few terminals are available, it will simply not be feasible to allocate 
more than a few hours of PLATO instruction per student in a given course. 
In light of this, the small number of lesson hours chosen should be of a 
highly important nature and it should be demonstrated tha·t PLATO is clearly 
the most effective medium for assisting students to achieve the.desired 
understandings and skills. 

d. What kinds of technical assistance are available to 
assist faculty to design PLATO-based materials 

The Center for Educational Design has a staff of Ph.D. level 
professionals uniquely qualified to help faculty prepare PLATO-based les
sons. The staff includes specialists in instructional design, media 
selection, design of computer-based learning strategies, test construction, 
and evaluation. PLATO programming support is also provided. Once a facul
ty member and his department make a commitment to proceed with design and 
development, appropriate members from CED are assigned to a team that as
sists the faculty member to produce PLATO lesson material. 

e. Where does the faculty member fit on PLATO instructional 
design teams? 

The subject-matter faculty member is responsible for analy-. 
zing lesson content, specifying instructional objectives, writing instruc
tional text, and constructing tests. His work is reviewed by a panel made 
u~ of faculty members from his department. Members of the design team 
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It will vary from program to program, but should probab:y not exceed 
seven (7) years. 

cost 
Having deduced a cost of development 

per student per course, C, is given as 

c T 
SQY 

and a life expectancy, the 

where 

T 

s 

total cost of prOgram development per course 

number of students per academic unit of time (quarter, semester, 
etc.) using the program 

Q number of academic units of time the program is employed per 
calendar year 

Y = life expectancy of the program in calendar years 

The developmental cost per student contact hour is then C/H, where H is 
the number of contact hou7s per student per course. Obviously the larger 
the n~mbe: of students using a PLATO program and the more it is used, the 
less it will cost per student, at least as far as course development costs 
are concerned.· 

Additional factors not included due to complexity of doing so are 
'-LL'-' cost of ;.;.pdu.tiug ·c.ud rnu.ki;;.:; rui:-:.cr r::::·.:i:::io::.G of ,;:rcg~.=.ms i~ use a!).d. 
the problem of amortizing modules excerpted from one program and used in 
another. 

3. Other Concerns that Individual Faculty Members may have 
Regarding Use of PLATO 

a. How much time and effort is required to prepare PLATO· 
based.instructional materials? 

Experience acquired at the University of Illinois suggests 
that preparation of one hour of student instruction on a PLATO terminal 
can take anywhere from 25 hours to 500 hours depending on the sophisti
cation and experience of the faculty member. Beginners often spend 50 
to 100 hours on a single lesson. It should be added that the Illinois 
approach tends to require the faculty member to design and program his 
own PLATO lessons. Therefore, a great deal of time is spent in trying 
to master TUTOR, the programming language of PLATO. FSU's approach will 
be different in that teams will assist the subject-matter faculty member 
with lesson design and programming. The CED staff believes that this 
approach will decrease the amount of subject-matter faculty time required 
as well as increase lesson quality. 

It is unfortunate that this usual courseware development 
process calls for released faculty time that most likely may not be 
available in the near future in view of the faculty reductions that have 
been, are being, and will be made as a result of the current austerity 
measures. 
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3. Pre-PLATO Interactive Use in Courses at FSU 

At FSU, computer utilization in education along the lines dis
cussed in Section l above has grown steadily, beginning with an IBM 650 
acquired in 1955, continuing with an IBM 709 acquired in Fall of 1961 
and a CDC 6400 in Sununer of 1966 which was upgraded to a CDC 6500 in i972. 

In addition, FSU has been among the pioneers in on-line inter
active use of computers as a teaching-learning tool, 1.e., computer
assisted instruction (CAI). This began with the installation 0£ an IBM 
1050 terminal in September 1964 connected by telephone line to an IBM 
7010 in Yorktown Heights, N.Y. The University formally established a 
CAI Center in September 1965 with an on-site IBM 1440 and five.terminals. 
This system was upgraded in August 1967 to an IBM 1500 with 32 cathode 
ray tube terminals with both light pen and keyboard response devices. 

In September 1972 the FSU CAI Center was divided into two parts: 
The Computer Applications Laboratory (CAL) and the Center for Computer 
Support of Instruction (CCSI) • CAL became part of the College of 
Education to do basic research in the use of computers in instruction -
funded primarily by external contracts and grants. CCSI was formed as 
a service unit to help FSU faculty make greater use of the CDC 6500 
co~put7r in undergr~duate.instruction on campus. Hence, CCSI, operating 
primarily as a service unit for and within the University, became one of 
the few university organizations in the United States implementing CAI 
and CMI (Computer-Managed-Instruction) on campus totally funded by its 
university. To facilitate instructional design, CCSI joined the FSU 
Instructional Development Center in June 1973 to form the Center for 
Educational Design (~ED) • 

CED is a service unit whose role is to encourage and assist the 
FSU faculty in the systematic-design and development of instructional 
materials. The use of computers is only one of many instructional 
techniques it develops to help faculty members improve effectiveness of 
instruction. However, currently almost one-third of its staff is in
volved in work on computer applications. CED has assisted in the 
development of over 30 courses which utilize computers and seive over 
6000 students annually. 

Although a wide variety of different computer applications are 
used in the courses mentioned, the major application is some form of 
Computer-Managed-Instruction (CMI) • A terminal-oriented CMI approach 
is used in over ten courses in areas such as Physics, Communications, 
Programmed Instruction, Business, Habilitative Science, and Religion. 
Batch-oriented CMI is used in eight courses in such areas as Economics, 
Business, Geology, and Psychology - for example, by letting the compu
ter make up unique tests for a student whenever he is ready by randomly 
selecting items from a large pool of test items stored by the computer. 

Of the approximately 150 remote terminals connected to the 
CDC CYBER 73 (including teletypes, teletype compatible cathode ray 
tubes, and Tektronix 4013 graphic terminals) approximately 26 of the 
terminals are assigned to routine use by undergraduate students at FSU 
for their courses. At the present time the terminals used for instruc
tion have become saturated and there is considerable pressure to in
crease their number. None has been purchased for undergraduate use for 
two years. The cost of such terminals ranges from $1300 to $2000 each. 
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It was a natural consequence of the increasing activity with 
CAI and CMI at FSU utilizing a.CDC 6400 computer that considerable in-· 
terest developed, starting early in 1971, in the extensive and relatively 
successful PLATO CAI system under development at the University of 
Illinois since it also centered on a CDC 6400 computer. 

B. What is PLATO? 

PLATO* is a versatile computer-assisted instruction system which 
has been under development at the University of Illinois at Urbana-Cham
paign since 1960. PLATO IV, the current version, is oriented around a 
specially designed graphic display terminal whose heart is a unique 
transparent, flat plasma display panel with an inherent digitally ad
dressable memory developed by scientists at the University of Illinois. 
The system includes terminal equipment (hardware) and computer program
ming. (software). Terminals are located not only at the University of 
Illinois campus but at other nearby towns and at points as far as the 
east and west coasts of the United States. 

The PLATO IV system includes a large central computer system of 
the CDC 6000 series, which, when fully implemented, will be able to 
serve simultaneously 1000 remote graphics terminals at projected costs 
estimated by University of Illinois to be less than $1.00 per terminal 
hour, including operating expenses, communication and management charges, 
and amortization of capital costs for the computer and the graphics termi
nals. The University of Illinois work has resulted in important inno
vations in terminal and communications hardware as well as in system 
and teaching software. 

Figure l gives a schematic diagram of the PLATO IV system and 
two views of the plasma terminals in use. 

1. The PLATO IV Terminal Itself 

In recognition of the importance of some of the innovations in 
the specially designed PLATO terminal, it is described here in some 
detail. 

The central element of the PLATO IV terminal, the plasma dis
play panel, is produced by Owens-Illinois of Toledo, Ohio. The termi
nals incorporating the panels are built to PLATO specifications by 
Magnavox, Fort Wayne, Indiana. The current 1975 cost of the basic 
terminal is $8000 (if purchased singly) - addition -of the microfiche 
and touch panel accessories make it $10,500. (These prices could be 
reduced by purchasing in volume.) Some specification details are as 
follows: 

a. Visual Display 

(1) ~" thick, 8~" square, transparent flat glass panel. 

*"Programmed Logic for Automatic Teaching Operations" 
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(2) Evaluation instruments, 

(3} Description of learning activities referenced to 
objectives and evaluation instruments, 

(4) Printed materials including student's and ins"tructor's 
manuals, 

(5) Audio/visual "materials, and 

(6) Listings of TUTOR or other computer programs for any 
computer-based learning activities. 

d. Production Distribution 

Modules which satisfy the above criteria may be selected by 
CDC for distribution to other users when terms agreeable te all interested 
parties can be negotiated. 

e. Other Projects 

In addition to local efforts to develop courseware, negotia
tions to acquire PLATO materials developed at the University of Illinois 
are now being conducted. These materials, along with those being developed 
at FSU, will give faculty and student users of PLATO a wide range of 
materials from which to choose. 

Florida State University also is beginning to assist other Florida 
Universities, Community Colleges, and Elementary and Secondary Schools in 
the development of sound instructional materials. 

Appendix 1 gives a list of sample PLATO lessons currently available 
for demonstration on the FSU PLATO system. 

2. Courseware Developmenb Costs 

The purpOse here is to present some of the factors which can con
tribute to the developmental cost per student contact hour of instruction 
using PLATO programs. This analysis is limited to courseware only, and 
does not take into account the cost of the main computer, the terminal 
hardware, or the basic PLATO system software. Consideratipns of inflation 
and maintenance are also neglected. 

The first problem is to determine the basic cost for developing 
a given PLATO program. This cost must include at minimUlll the salaries 
of the subject-matter faculty member, the programmer, the media producers 
and the CED faculty. It may also include such items as secretarial help, 
photography, graphic art, graduate assistants, etc. The exact configur
ation and cost of items involved will differ with each program, and are 
amenable to normal accounting procedures. Trial runs and basic debugging 
procedures would be included in the calculations of basic cost. 

Appendix 2 gives a sample compilation by Paul Merrill (of CED) of 
the costs for development of one three-credit hour course in which 10% of 
the instruction would be done via PLATO. It was assumed that the rest of 
the instruction would be done by an instructor and other instructional 
media. 

Having determined a basic cost for the development of a PLATO 
program, a life expectancy for the program should be set. This life 
expectancy is the length of time the program as a whole is expected to 
remain useful for instructional purposes, and is to some ext~nt arbitrary. 

,,--, 
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(3) Analysis of student responses and the presentation 
of special symbols (non alphanumeric}, 

(4) Analysis of student responses and the presentation of 
graphic displays {drawings, figures, charts, diagrams, 
graphs, etc.), or 

(5) Analysis of student responses ~the presentation 
of animated displays. 

c. Courseware Products 

The end product of the courseware development process will be 
a package containing all the information and materials necessary for selec
tion and implementation of a course or module by a potential user. 

The instructional materials will be in the form of self-contained 
modular units to maximize their transferability. Selected modules may 
then be grouped together according to the goals and objectives of a 
particular instructor or course. · 

Each modular package will contain an introductory description of 
the courseware, a description of validation procedures and data, and all 
relevant instructional materials. The introductory description of the 
courseware will include: 

(1) An overview of the content area, 

(2) A list of expected entering and terminal behaviors 
or competencies, 

(3) A description of the target student population, 

(4) The estimated time required for completion, 

(5) A description of management procedures, and 

(6) A description of the general instructional strategy. 

The description of the validation procedures and results will 
provide evidence of the effectiveness and efficiency of the·module or 
course. The results of a summative evaluation of each module will 
report data on such items as: 

(1) Number of students evaluated, 

(2) Percent of students achieving mastery, 

(3) Student attitudes, 

(4) Student attrition, 

(5) Student time requirements, and 

(6) Reliability and validity of evaluation instruments. 

The package for each module will contain all relevant learning 
materials such as: 

(1) Behavioral objectives, 

' / 
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(2) Panel consists of a 512x512 (262,144) dot matrix 
display with inherent memory. Each dot is individ
ually addressable un~er computer control. Individual 
dots can be written (i.e., lit) or erased without 
disturbing the rest of the display. Makes possible 
high-quality graphics with low data-transmission 
rates. 

(3) Writes 180 characters per second or draws 60 con
nected lines per second. 

(4) The character generator has 128 standard characters 
plus 128 Computer-specified characters (8xl6 'matrix}. 

(5) Room on panel for 32 lines of text With 64 charac
ters in each line. 

(6) Response time to student input is 0.2 second. 

(7) Slide selector (optional) : A random-access image 
selector projects any one of 256 full-color images 
onto the back of the transparent plasma panel (ac
cess time less than 0.3 seconds) allowing superposi
tion of slide images and display graphics. The 
images, in a 16xl6 grid on a 4" square sheet of film, 
randomly selectable by computer. 

b. Audiq Equipment (optional) 

(1) Random-access device records·on and plays back from 
an interchangeable 15" disk made of audiotape mater
ial which can hold a total of 21 minutes of recorded 
messages (access time to any of the 4096 starting 
points in less than 0.3 seconds). Tone reproduc
tion quality is sufficierit for foreign language 
instruction. 

c. Touch Panel (optional) 

(1) Consists of concealed rows of sensors and infrared
light-emitting diodes around the plasma panel, 
forming a 16xl6 grid. Allows identification by the 
computer of any one of the 256 regions indicated by 
a finger or other opaque object. 

d. Associated Terminal Hardware 

(1) Character and line generators, as well as other 
built-in functions. 

(2) Special keysets (standard typewriter characters 
plus special function keys) • 

(3) Input/output ports for external equipment. 

(4) Interfaced electronics to a 1200 bit per second 
telephone line. 

/" -, 

24 

Each course is developed following a systems approac~ whereby: 

(1) 9oals and objectives are identified, 

(2) objectives are analyZed to determine sequencing 
relationships, 

(3) objective-based student assessment procedures are 
developed, 

(4) instructional events and learning activities are 
designed, 

(5) appropriate.media are selected for each learning 
activity, 

(6) instructional materials are selected or developed, 

(7) the materials are field tested with a small group of 
students, 

(8) necessary revisions indicated by student data are 
made, and 

(9) the materials are validated in an actual course 
setting. 

A panel of subject-matter faculty members reviews the materials at each 
stage of the development process. 

b. PLATO and Other Media 

The PLATO system has a wide range of capabilities which make 
it a very versatile instructional medium. However, PLATO will not meet 
every possible instructional need. 

In addition to PLATO, other media such as print materials, the 
instructor, slide/tapes, laboratory equipment, video tapes, motion pic
tures, or teletype compatible computer terminals are selected when 
appropriate for a given learning activity. 

Inasmuch as PLATO is currently a relatively expensive resource 
and few terminals are available, every effort is being made to use PLATO 
for those applications where its unique capabilities are essential. 

PLATO is being used where the learning activity requires con
siderable interaction between the student and the instructional medium. 
In order for a given medium to interact with the student, there must be 
some mechanism for analyzing and interpreting the student's response. 
PLATO'S unique combination of stimulus presentation and response analysis 
capabilities make it a promising medium when the learning activity re
quires any of the following: 

(1) Analysis of complex constructed responses (natural 
language processing) , 

(2) Analysis of student responses and a coordinated ran
dom access presentation of several stimuli such as 
still pictures, audio sounds, and visual words, 
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changing needs. Additional space will be required for a full materials
piloting area and to provide space for the subject-matter faculty and 
graduate assistants while they are developi?g materials. 

As more terminals are purchased, additional space will be needed. 
Approximately 25 square feet is required for each terminal. The termi
nals will probably be housed in learning resource centers with other 
audio-visual equipment and a proGtor station. Each learning center, which 
will have multiple instructional uses, will require personnel for super
vision of the space, equipment, and materials. 

5. Other Observations Reqarding Hardware at Remote Sites 

In view of the obvious high cost of terminals, the rapid changes 
taking place in the technology of computer associated electronics, and 
the current austerity economy we believe that FSU should not invest State 
mOney in the purchase of PLATO IV terminals for the next tWo years. We 
recommend a conservative minimal program for two years while waiting for 
cost reductions in terminals. A small number of additional terminals 
should be purchased orily if non-FSU funds are available. CAI may have a 
bright future, but we should not be locked in with many obsolete but 
expensive terminals. 

We recommend that a concerted effort be made to find a way to 
acquire terminals a few years hence at much less cost. Otherwise, the 
PLATO CAI thrust may founder on one of the same problems that faced the 
earlier CAI projects; i.e., terminals. were too expensive to be distributed 
sufficiently widely over a campus even though they cost less than $2000 
each! 

For the next few years, in order not to lose the momentum already 
established for CAI at FSU, we recommend that CED study the merit of 
using alternative terminal devices versus PLATO terminals. ~erhaps they 
could be used in conjunction with PLATO on the CDC 6400. 

c. Courseware Composition and Faculty Concerns 

1. The Role of CED with PLATO 

The Center for Education Design was formed as a service unit to 
encourage and assist FSU faculty members in the systematic design and 
development of all kinds of instructional materials. As part of this 
effort, PLATO complements other media including lectures, printed mater
ials, small group discussions, instructional television, slide/tape 
presentations, laboratory equipment, video tapes, motion pictures, ?r 
other teletype ~ompatible computer terminals. Some departments hav7ng 
course development projects either underway or planned are Mathe~a~ics, 
Psychology, Physics, Nursing, Biology, A~counting, Food and Nutrition, 
Meteorology, Theater, English, and Religion. 

a. Courseware Development Process 

The courses and modules are developed utilizing a team 
approach; the team is composed of subject matter faculty and graduate 
students, instructional design faculty and graduate students, and other 
support personnel such as computer programmers and graphic illustrators. 
Subject matter faculty and graduate students are members of academic 
departments, while instructional design personnel and other support 
personnel are members of the Center of Educational Design. 

12 

2. Special Features of Communication Hardware- and System 
Software 

A novel communication scheme is used which cuts data transmis
sion costs by allowing the synchronous packing of data for one thousand 
terminals into a standard television channel (microwave or cable TV). 
This scheme permits the central computer to handle up to one thousand 
terminals even if one hundred miles away at a communications cost of 
less than SlO per terminal per month for 24-hour-a-day dedicated ser
vice. Inherent error rates are low, and error-sensing electronics in 
the terminals permits the central computer to correct almost all trans
mission errors. 

The systems software is unusual in that no references to mechan
ical disk memories are made for a student while he studies a lesson. 
The lesson and the student's individual status reside in Extended Core 
Storage (ECS) , a Control Data Corporation auxiliary memory device whose 
access is five microseconds and whose block transfer rate to central 
memory is 600 million bits per second (a typical disk memory has an 
access time of 15,000 microseconds and a transfer rate of 5 to 10 mil
lion bits per second) • These unique transfer characteristics permit 
greatly enhanced computer utilization (and lower computer costs) and 
fractional-second response times. Lessons are compiled in such a way 
that one copy simultaneously serves all the students studying that 
lesson. 

Another unusual feature is that, instead of waiting for an "end
of-line" entry signal 1 every key typed by the student passes through the 
complete software system before causing some response at the terminal, 
even if that ~esponse consists merely of echoing the typed key on the 
plasma panel. The result is that the keyboard symbols may be completely 
redefined by the lesson author. 

While the system's primary use is direct education, the opera
ting system also permits conventional data processing at lower priori~y 1 
including analysis of accumulated student response data. 

Lesson writing for PLATO uses a programming language which is 
based on English grammar and syntax. The language is called TUTOR and 
is designed for teachers with no previous knowledge of computers. After 
designing the lesson for presentation to the student, the teacher com
municates his material to the computer in the TUTOR language. Any 
teaching style may be used. The author language is rich in branching 
and conditional commands. Powerful and highly efficient natural-lan
guage answer-judging capabilities. make it easy for authors to create 
sophisticated dialogues with students. The computational features 
exceed those of FORTRAN: Calculational statements closely mimic natural 
algebra (implied multiplication, superscripts for exponents, etc.), 
and all calculations are compiled to machine code for rapid execution. 

Much software development is still in progress, especially in 
areas related to record-keeping and file management. 

3. Educational Uses at the University of Illinois 

PLATO has been used for presentation of drill and practice 
routines, tutorial material, problems to be solved, information to be 
retrieved, simulated experiments, or computations. It has been used in 
public school 1 community college, and Wliversity undergraduate and 
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graduate level courses covering a wide variety of subjects such as: 

Astronomy 
Biology 
Business Administration 
Chemistry 
computer Science 
Demography 
Economics 
Education 
Engineering* 
Foreign Languages** 
Geography 
Library Science 
Linguistics 

aS well as for programs for: 

Computer programming 
Election statistics 
Game playing 
Psychological experiments 

II. PLATO at FSU 

Mathematics 
Medicine 
Music 
Nursing 
Physics 
.Physiology 
Political Science 
Psychology 
Reading 
Social Welfare 
Statistics 
Urban Studies 
Veterinary Medicine 

On-line physics experiments 
Simulation studies of technological, 

social and biological systems. 

FSU has been committed to bring PLATO to Florida. Via a seven 
year contract signed in January 1974, FSU has purchased from coc·the 
computer hardware and software to support a PLATO system, While a 
considerablR n11mber of institutions throughout the U .s. have access to 
the Illinois PLATO system via remote terminal telephone connections, FSU 
is the first university other than the University of Illinois to install 
the central computer hardware necessary to operate PLATO on its own cam
pus. The PLATO instructional sys~em hardware, system software and a 
small number of terminals were put into operation at FSU in January 1~75. 
FSU now faces the task of designing and implementing procedures that will 
permit optimum utilization of this powerful teaching-learning system. 
The next major tasks are to acquire and/or to develop courseware which 
may be used in on-going academic programs. 

Why is it that FSU has become the first attempted transplant 
of PLATO? The reasons are many, but foremost are the following: (1) 
FSU's long standing interest and activity in CAI, one of the few 
universities so engaged; (2) the existence of a CDC 6500 on campus 
and personnel already experienced with CDC equipment; and (3) the 
active interest of a number of faculty members, administrators, .and 
State government officials. 

When and how were the arrangements made? Discussions con
cerning the transfer of PLATO to FSU began in 1972 and involved FSU, 
CDC, university of Illinois, State officials, and the NSF. During 

*Aeronautical, Civil, Electrical, Mechanical, Theoretical and Applied 
Mechanics. 

**French, German, Chinese, Italian, Japanese, Latin, Russian, Spanish, 
English as a Second Language. 
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a quantity of OCO funds was withheld until there was clarification of 
increases in student enrollment. However, by November when the seri
ousness of the State's economy became clear, the remaining uncommitted 
funds were withdrawn. The PLATO hardware had already been ordered. 

3. Plans and Hopes for the Future Regarding Terminals 

There is a general truisID that applies when computer-assisted 
instruction begins to grow: The number of terminals available will 
never meet the demand. 

The original estimate regarding the possible rate of instruc
tional terminal acquisition by FSU was that it would be roughly 30/year 
over the first 5 to 7 years. Of course, for a variety of reasons but 
primarily due to the austerity measures of our economy, this acquisition 
rate is now impossible. 

With the present central hardware on our campus, the maximum 
number of terminal ports available· (and thus the number of terminals 
possible) is 250. Of these: 

50 belong to CDC until the central hardware is paid up 
at the end of the seventh year of the contract, at 
which time they revert to FSU. 

104 are available for FSU use no matter what else happens. 

96 are at stake in the process discussed among contract 
consi.:!.e?:'etions 2.bove by which t..1-?e~t e?:'e given to FSU es 
we develop courses. However, these too revert to FSU at 
the end of the seven-year contract. 

At the present time it is the consensus opinion of the people 
associated with the project with whom this has been discussed (Hiett, 
Johnson, Poore, and Merrill) that during the next two years they would 
like to increase the number of terminals available on campus to 25 or 30 
to be able to maintain a minimally viable research program. At the pre
sent time proposals have been submitted to the NSF for 16 more terminals 
and one more site controller. 

The above time scale for terminal acquisition fits well with 
estimates by Jesse Poore that if all current plans are carried out by 
the manufacturers, the terminal cost may be reduced to about $5,000/ 
terminal in two years. There are also estimates that in two years the 
cost may go to $2 ,500/terminal. ·(Of course, the amount given is in 
1974 dollars.) 

4. Instructional Development Space 

Since the advent of PLATO, the Center for Educational Design has 
been allocated space on the first floor of Seminole Dining Hall for an 
Instructional Development Laboratory. This space will house all of the 
present CED staff and equipment with space for a few PLATO terminals for 
developing and piloting computer-based materials. Space is also avail
able for other audio-visual media equipment and printed instructional 
materials to be used during the piloting stage. Movable space dividers 
will be used so that the space can be divided in various ways to fit 

'-../ 
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and each Controller can handle up to 32 terminals - as indic~ted in 
Figure 1. 

The unit costs for this remote hardware are as follows: 

(a) PLATO Terminal (Range $8,000-$13,000)----------- $10,500 
(Cost range due to optional accessories such 
as touch panel, microfiche, and audio devices) 

(b) Site Controller--------------------------------·· 14 ,140 

(c) Telephone line/terminal/month------------------- 11 

(d) Maintenance/terminal/month (Range $75-$185)----- 135 

(e) Maintenance/Site Controller/month--------------- 143 

(f) Maintenance/Computer Interface Unit/month------- 126 

(These figures are all subject to change.} 

Obviously the major cost will be the terminals (for example, a 
full complement of 32 terminals plus the site controller will cost 
$350,140 for the irritial capital outlay and $59,292/yr for maintenance) 
We believe that the terminals are currently simply too expensive for 
large scale acquisitions. 

It is expected that the unit terminal costs and terminal main
tenance costs will decline as the production of terminals increases and 
::o.s :!:"edesi9ned termi.n::>.ls beccime ::>_v::>.i.J.::>.f>le. i:t h::>s ho:;-Pn p,:::t_imi'lt-erl t:ha.t 
the cost per terminal could drop to $2,500 in about five yea.rs. However, 
at this time, the cost of the plasma display panel alone is $3,800! 

It must be emphasized~·that, at this time, FSU does not intend 
to do research or development on the PLATO hardware or operating system. 
It is assumed that the system and hardware are functional as delivered. 

2. Terminals .Present at FSU and their Financing 

At the present time, Spring 1975, there are 12 PLATO terminals 
at FSU interfaced to the CDC 6400. The distribution of these is now, 
or soon will be, as follows: two for authors (presently in Kellum Hall), 
three for system programmers (presently in the Computing Center) , and 
seven for students (in the Main Library and in Seminole Hall) • 

Of these 12 terminals, one was purchased from the University of 
Illinois and delivered in June 1974, six were included in the central 
hardware contract along with a site controller and were delivered in 
January 1975. The remaining five terminals were ordered in September 
1974 and were also delivered in January 1975. These last five terminals, 
the terminal network interface unit (which costs $32,000), plus some 
other conununication equipment were financed using $101,000 in OCO 
funds off the top of the University budget. 

An observation is appropriate at this point concerning the 
expenditure of $101,000 this academic year in this fashion while aca
demic expenses were reduced by about 25%. Vice President Hiett agrees 
that this was an inequity but it was not a planned inequity. This OCO 
expenditure was made at the beginning of the academic year. In addition, 

\.....__) 
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the summer of 1973, the University of Illinois demonstrated their 
~LATO system at the Illinois campus to a few faculty members and.admin
istrators from FSU and several other Florida SUS institutions and a 
substantial delegation from the State Department of Education. During 
Fall 1973 most of the negotiations were completed and plans and contrac
tual_ agreements were solidified. Although certain faculty advisory 
committees had been told of it earlier, widespread notification of the 
general FSU faculty that the transfer was under consideration was not 
attempted until December 1973 when letters were sent to department chair
men and other officials and notices put in various distributed media 
concerning the demonstration of a University of Illinois PLATO terminal 
on campus from December 10 to 21, 1973. Almost three hundred FSU and 
State personnel, some of whom were faculty, attended these demonstrations 
during that period. We emphasize that these were merely demonstrations 
of a terminal in operation. The contract with CDC for the upgrade of the 
FSU computer was accepted by the Florida Cabinet and approyed by the 
Internal Improvement Fund trustees in January 1974. 

To focus the subsequent discussion it is convenient to separate 
the PLATO project at FSU into three general categories: the central 
hardware; the remote terminals and associated hardware; and the course
ware development and concerns of faculty related thereto. 

A. Central Hard~are 

1. PLATO's Impact on the Costs of Central Hardware at the 
FSU Computing Center 

During the period 1966 to 1971 the central campus computer 
ccnsisted essentially of a Control Data· Corporation (CDC} 6400 with 
32,000 words (increased to 65,000 words in 1968) of main memory, one 
central processor unit (CPU} , 10 peripheral processor units (PPU) , plus 
various auxiliary input/output facilities. The hardware-software cost 
by 1971 was $52,000 per month and ·it was supported 25% by State funds 
and 75% non-State funds (primarily NSF) . Some components were being 
leased and some were being purchased. 

1966-1971 Configuration (CDC 6400) 

10 PPU' s 
Monthly cost: 

$52, 000 

The computer was utilized during this period for instruction 
and research in the modes described in Section I-A-1 above. Although 
it became part of a great many undergraduate courses throughout the 
University, its greatest use was by graduate students and faculty 
members in graduate instruction and research programs. 

During 1970, a great deal of interest developed in expanding 
CMI and CAI into increased utilization in undergraduate instruction. 
Extensive studies were made of possible hardware configurations, inclu
ding those of vendors other than CDC, to determine how best to proceed 
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in this direction without hindering the on-going research and instruc
tion on the existing CDC 6400. It was decided that a simple upgrade 
of the CDC 6400 would be the best compromise between needs, desires, 
and costs. To a considerable degree, the decision to stay with CDC at 
that time was influenced by the potential gained -thereby to use PLATO. 
Arrangements for this upgrade were accomplished during 1970-71 via 
extensive negotiations involving (a) CDC, who became vitally interested 
in expanding their presence in Florida, (b) state Cabinet and EDP Board 
representatives who were interested in reducing State computer costs 
and increasing efficiency of computing centers, (c) the state University 
System BOR officials who were interested in centralizing all SUS com
putation in research and instruction by connecting FSU and all other 
SUS universities to one expanded R&I computer at the University of 
Florida in Gainesville, and (d) FSU representatives who were interested· 
in a straight upgrade of our existing computer, in maintaining FSU's 
autonomy with respect to an essential university academic facility, and 
in increasing State support of our computer since the NSF could no longer 
support such facilities. 

By March 1972 the FSU computing system had been upgraded to 
a CDC 6500 which meant that more memory and a second CPU had been added. 
The support gradually shifted to 75% State and 25% non-State funds. 
As a result of the newly negotiated contract the monthly cost covering 
lease of certain components, purchase of certain components, main
tenance, and software royalties varied during the period as shown below. 

1972-74 Configuration (CDC 6500) 

lst yr.; $51,340 

.S-yr contract 

I~:~~:: Hc1cO~PcPcUc,c5"! 
I Memory I 

Monthly cost: 

2nd yr.: 60,677 

3-5 yrs.: 65,208 (cancelled 
by renegotiated 7 yr. coI?tract) 

Processing capacity about 2 to 3 
times the 1966 facility 

As a result of discussions in 1973 on transplanting the Univei
sity of Illinois PLATO to FSU, as discussed at the beginning of this 
Section Il, it was decided to install an additional separate CDC 6400 
mainframe (by now somewhat different and called the CYBER ·73 by CDC) 
to make the transfer easier, since PLATO at Illinois is on a machine 
dedicated to that use alone. Hence during the Fall of 1974 the Com
puting Center hardware configuration was upgraded as shown below, with 
the auxiliary memory storage device (referred to as ECS) of 500,000 
more words added as necessary to allow PLATO operation. 

CDC 6500 

Fall 1974 Configuration 

500,000 wor s 
Extended Core 
Stora e (ECS) 

7 yr. Contract 

65,000 
~rd 

Central 
Memory 

Monthly cost: CPU 
$59,758 

CYBER 73 

New Processing Capacity about 4 t~ 5 times 
1966 facility 

10 
PPU's 
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to the facilities of the Computing Center for normal uses, and, cer
tainly, it could not have been accomplished at such a favorable price 
without commitments by FSU to CDC to implement the PLATO system and 
to develop courses. This is clearly reflected in the contract with CDC, 
although there are safeguards for the University. 

It can fairly be said that we were irrevocably committed to PLATO 
when that contract was signed. The question is: To what extent should 
the faculty have been consulted and to what extent was it consulted 
before that decision was made? 

·Two considerations indicate that a serious and thorough 
involvement of the University-wide general faculty should have taken 
place prior to signing the contract: First, it is clear that the 
role of the general faculty in developing courses to be taught via 
PLATO is central. If the vast majority should decide not to partici
pate, PLATO has no chance of becoming the substantial forward stride 
in educational technique at FSU that its proponents hope for. Second, any 
system that has the potential to atfect so profoundly the way in which 
collegiate education is accomplished should be sold effectively and 
honestly, in advance, to those who conduct that education. 

We find, in fact, that the effort to acquaint the general facul
ty with PLATO was neither timely nor effective. Several superficial 
demonstrations were arranged in the month prior to contract signing. 
This was not enough time for a consensus to develop. The availability 
of demonstrations was circulated through department chairmen and by 
other means, but the true import of what was going on did not come 
through. It cannot be said that an adequate number of FSU facul~y 
members even saw a O.emonstra ti on, let al on~ ha.U dH uppuL· i:.uui t.y Lo CO:ii
sider or voice an opinion on the deep issues of educational philosophy 
involved. 

We make no effort here to ·assess blame. Nor do we contend that 
the decision might have been otherwise. We simply report tha€ the issue 
of PLATO was not, in fact, seriously considered by the general facultj 
prior to our being committed to it. 

4. Other Observations Regarding the Central Hardware 

The Computing Center staff should give high priority to making 
arrangements for jobs submitted to the CYBER 73 to be shifted auto
matically to the CDC 6400 to be run as background to PLATO whenever it 
is appropriate to increase the total efficiency and output of the 
combination of computers. 

Although the software operating system was functional as delivered, 
as is usually necessary a portion of the Computing Center's programming 
staff has been devoted to maintaining the FIATO system. We are concerned 
that no funds were made available to cover additional staff for this 
responsibility. Hence, time spent on this work by the already overloaded 
systems programming staff is time taken from other work necessary for 
normal I&R support. 

B. Remote Hardware 

1. What is Necessary at the Remote Sites? 

The basic unit at a remote site is the PLATO plasma terminal 
described in Section I-B-1 above. Each site requires a Site.Controller 
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i· To obtain copyright and similar clearances and in 
any event hold harmless CDC and its r.ustomers. 
Contract pp. 14-17. 

(3) Port capacity 

~· ~o grant to CDC, in addition to rights conferred 
in paragraph 2.e., supra, exclusive use for eighty
four (84) months of fifty (SO) ports and twenty 
percent (20%) of any increased capacity. 

b. To keep the computer operational twelve (12) hours 
per day during normal work weeks. Contract pp. 
17-18. 

Concerning the time duration of the special price adjustment: 
Parag7aphs (1), (2), and (3) are generally limited by the term, i.e., 
duration, of the contract or a shorter term specified in the particular 
parag7aphs. P~ragraphs (l)~, (2l£r and (2}£ contain express term i.e., 
duration, provisions different from the term of the contract; paragraphs 
(~)£, (1)£, (2)~, (2)£, (3)~, and (3)£ are limited to the term, i.e., 
eighty-four (84) months of the contract. Paragraphs (2)d, (2)e, and (2)f 
contain no provision as to term but would seem limited tO the term of the 
contract, i.e., eighty-four months; according to the "buy-back" provision 
of paragraph (2)~, the term could be shortened should FSU develop accep
table PLATO courseware at, or faster than, the rate specified by paragraph 
(2) ~· Paragraphs (2)!!_ and (2) ~ become operative only if licenses are · 
granted to CDC; the term, i.e., duration, of such a license would be a 
matter separately negotiated in the licensing equipment. 

Therefore, in summary, it appears to the committee that FSU is 
obligated under the contract to the following: 

1) Cash payments of $3,057,771, 

2) 

3) 

4) 

Provide computer time to CDC for one year at current rates, 

Provide 2 FTE technologists, 

Provide to CDC up to one hundred forty-six (146) ports, fifty 
(50) ports for CDC's exclusive use for the seven years of the 
contract, ninety-six (96) which FSU has the right to buy back, 
and all of which (146) revert to FSU at termination of the 
contract, 

5) Use its best efforts to develop computer-based courseware 
packages; it is anticipated that approximately 100 such course
ware packages will be developed, 

6) Grant to CDC exclusive license concerning the PLATO courseware 
packages, subject to negotiation with the trustees of the IIF. 

3. Description of Decision Processes Leading to Mainframe 
Acquisition and Minimal Nature of Faculty Input 

The decision to acquire the major central computer hardware 
(essentially a complete additional computer) was a key step in the 
commitment of Florida State University to the PLATO system. such a 
large acquisition was not possible at that time as a simple upgrade 

,_ 
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Of course, the new contract overlapped and abrogated the three remaining 
years of the old contract. The monthly payment of $59,758 now covered 
all the hardware, maintenance, and royalties for the entire configuration. 

The obvious cost concessions by CDC (approximately $1.8-million) 
were made primarily because CDC was anxious to try to implant PLATO at 
another university. In addition, of course, they obtained a renewed 
FSU 5-year contract. However, the cost reductions became possible 
because of a complete re-negotiation of the original contract with new 
provisions entailing FSU's purchase of components already present but 
formerly on lease. The result will be that, by Sept. 1981, FSU will own 
all computing equipment presently being used. 

What would have been the central hardware costs if we had not 
become involved with PLATO? At the end of the old 5-year contract, 
Dec. 14, 1976, we would have owned only about half of the existing machine 
since the monthly payments of that contract were devoted in part to lease 
and in part to purchase. At that time, December 1976, we would have had 
to have negotiated a new central hardware contract. If we assume that 
we would have (1) continued with CDC equipment, (2) added no new equipment, 
(3) purchased only the remaining central hardware that we did not yet own, 
and {4) arranged a new 5-year contract. A crude comparison of approximate 
costs for central hardware equipment and maintenance with and without 
PLATO is as follows: 

With PLATO: 

New 7-year contract for all central 
hardware for period Sept. 1, 1974 
to Aug. 31, 1981: 

TOTAL 

Without PLATO: (assuming minimal system) 

Completion of existing 5-year con
tract Sept. 1, 1974 to Dec. 14, 1976: 

New minimal contract for remaining 
period Dec. 15, 1976 to 
Aug. 31, 1981: 

TOTAL 

Approximate 7-year net cost for upgraded 

$3,058,000 Equipment 
1,659,000 Maintenance (Est.) 

303,000 Software Royalties 

$5,020,000 

$1,793,000 Hdware & Maint. 

1,789,000 Hdware & Maint. 
(Est.) 

70,000 Software Royaltie~ 

$3,652,000 

central hardware to allow for PLATO: $1,368,000 

Also, to be fair, three observations should be made: (1) It is very 
unlikely that the minimal contract assumed would be sufficient since it 
assumes no further computer upgrade until 1982! It is more likely that 
based on past experience the postulated new contract would have entailed 
an upgrade in equipment to satisfy expanding program needs with the 
monthly cost at least at the amount then current, i.e., about $65,000/ 
month. (2) The added hardware could also be viewed as an upgrade in 
equipment at least part of which we might have purchased with a new 
non-PLATO 5-year contract; and (3) The $1.8-million in concessions made 
by CDC for interest and discounts to implant PLATO should also be included 
in citing the cost of added components if purchased for other purposes. 
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Hence, in summary, we believe that the 1974 seven-year contract 
with CDC for central hardware was arranged to be a very good deal for FSU 
and that the net cost for central hardware to allow for PLATO ranges from 
about $1.4-million to zero depending on what additional components it is 
assumed might have been added with a postulated non-PLATO 1976 new five
year contract. 

In concluding this section, it is appropriate to note that the 
present central hardware configuration is somewhat altered from that given 
above for Fall 1974. To alleviate a bottleneck in regular interactive 
terminal use for instruction and research, an exchange of one CPU for 
7 PPU's was arranged with CDC. In addition, the primary roles of the 
mainframes were interchanged and the smaller central memory was increased. 
Hence, after this further re-arrangement of components the system is now 
as given below: 

10 
PPU's 

CDC 6400 

98,000 
word 

Central 

March 1975 Configuration 

500,000 words 
ECS 

Same 7 year contract 
New monthly cost: 

$59,968 

CYBER 73 

131,·000 
word 17 

Central l---;PPU 1 s 

The PLATO work is now done with the CDC 6400. Other instructional and 
research work is done with the CYBER 73 and also will be done with the CDC 
6400 as "background", i.e., run wh.enever PLATO is not using the facility. 

It is interesting to notice that although the amount of hardware 
available at the Computing Center has increased in capability over the 
last eight years by factors of 4 to 5, the contracts negotiated with CDC 
have arranged monthly payments to range from $52,000 up to $61,840 and 
now even with PLATO are at $59,968! 

It has been asked whether central hardware funding is off the 
top of the University appropriations: We have learned that the funds 
for administrative and instructional computers, like funds for the TV 
station radio station, and the main library, come earmarked for the pur
pose. The money cannot be used in any other way unless negotiated with 
the Board of Regents. Further, as is the case for all purchase and lease 
contracts, the computer contract is not strictly a University contract but 
is one between CDC and the Board of Regents and was approved by the Gover
nor and his Cabinet. 

2. Contract Provisions of Special Interest 

Having discussed above those aspects of PLATO which relate to 
direct cash outlays for hardware and how the funding of the PLATO hard
ware became inextricably tied to that of the previously existing computer, 
we describe here the contract provisions regarding two other matters of 
special interest: Termination before final payment; and consideration 
for· special price adjustments. 
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(a) Termination before final payment. As to th~ central 
hardware, the contract stipulates rights and obligations only in the 
event of termination by FSU "due to lack of funds.'' Schedule A.2. (c) 
Admendrnent No. 2 (March 6, 1974). According to that provision, non
payment by FSU "due to lack of funds" would cause termination of the 
contract, loss of all money previously paid to CDC, and return to CDC 
of title to the central hardware. The contract is silent as to compensa
tion to CDC in the event of non-payment for reasons other than "lack of 
funds." In the latter event rights and obligations would be 0.etermined 
by the general law of contract and damages for breach of such a "contract. 

(b) Consideration for special price adjustments. In addi
tion to $3,057,771 to be paid by FSU over a seven year period and in 
consideration of "price adjustments .•• granted by CDC," FSU agreed: 

(1) Computer time 

a. To grant to CDC $213,000 in computer service time 
for one year at current rates. 

b. To develop with CDC PLATO/KRONOS software. 

c. To study the feasibility of a national computer 
based educational network. 

(2) PLATO courseware 

~· To "use its best efforts" to develop courseware 
packages. 

b. To develop courseware guidelines within six months 
cf the execution of the contract. 

c. To provide within six months a lis·t of courseware 
packages to be developed by FSU. 

d. To assign 2 FTE technologists to guide development 
of courseware packages. 

e. To provide CDC with use of ninety-six (96) ports, 
subject to right of FSU to buy them back by pro
duction of courseware packages. 

f. To grant to CDC the exclusive worldwide right to 
use, manufacture, market, duplicate, sublicense, or 
otherwise use PLATO courseware or supporting 
materials developed by FSU, subject to negotiation 
with the trustees of the Internal Improvement Fund. 

9:. To give to CDC the right of first refusal for PLATO 
courseware to be developed by FSU. It is antici
pated that approximately one hundred (100) such 
courseware packages will be developed at FSU. 

h. To negotiate all licenses on a royalty bearing 
basis. 

.., "'.. 


